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ABSTRACT 

 

The main objective of this paper is to understand which factors are important for the decision-making process 

to introduce new hospital use drugs (HUDs) in Portuguese NHS hospitals after national reimbursement 

approval based on economic evaluation studies (EES). Official data on new HUDs and NHS hospitals were 

analysed and used to run a logistic regression that estimates how the odds of NHS hospitals buying new HUDs 

are influenced by economic features. Additionally, a postal survey was addressed to hospital pharmacy and 

clinical directors of Portuguese NHS hospitals concerning the decision-making process and the use of 

economic evaluation studies. Due to several data and model limitations, no strong conclusions can be drawn. 

However, results suggest that new HUDs for HIV infections financed through a capitation payment are fairly 

accepted by hospitals, but unexpectedly HUDs considered dominant strategies and those with no therapeutic 

alternatives are not. Hospital pharmacy and clinical directors seem to consider economic evaluation results as 

important as evidence on effectiveness and safety, and more important than budgetary impact analysis. 

However, they report that relevant comparators and a hospital perspective are frequently omitted in 

economic evaluations, decreasing its relevance to local level decisions. 
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1. INTRODUCTION   

As from January 2007, new Hospital Use Drugs (HUD) have been subject to economic evaluation (EE) for 

reimbursement approval (RA) decisions in the Portuguese National Health Service (NHS) hospitals. The 

National Authority of Medicines and Health Products (INFARMED) assesses the economic evaluation study 

(EES) of the new HUD in order to take a reimbursement decision. This decision is published in the prior 

assessment reports (PARs), after which hospitals can decide whether they introduce these medicines into 

hospital formularies. The decision-making process to introduce new HUDs in hospital formularies after RA is 

the main focus of this dissertation. The research objective is to understand which factors play an important 

role in the decision-making process, and further attention is given to the EE’s role in this process. 

Health technology assessment is becoming widely used in several countries to systematically determine the 

relative ‘value for money’ provided by new technologies and to inform decision-makers about treatment 

possibilities. Furthermore, it encourages the efficient use of health technologies by identifying and rewarding 

high-value products (Sorenson, 2009). 

Therefore, assessing how EE is used at a local level is of major importance to understand and improve its 

implementation. Some authors have focused on local decision-making issues. This analysis aims to go further 

on the empirical research of this topic on the Portuguese hospital setting, as there is no such study about the 

use of EE at this setting. Furthermore, the Portuguese process of introducing new HUDs into NHS hospitals is 

peculiar, due to its two-stage decision process.  

The dissertation starts with the presentation of the relevant literature used for the research work (Section 2) 

and of the Portuguese policy context (Section 3). Section 4 describes the research methods used in this study 

and Section 5 presents the final results. Both methods and results are discussed in Section 6, while Section 7 

briefly sums up the conclusions drawn from this research. 

 

2. RELEVANT LITERATURE  

Mainly at a national or central level, several countries have been assessing the value of new drugs, 

considering both its incremental benefits and costs. However, local needs have been recognised and 

discussed in the literature, especially when hospital or managed-care formulary decisions are concerned. 

Those findings are firstly discussed in this section; further on, the Portuguese setting will be given a higher 

emphasis. 

In a literature review, van Velden et al. (2005) examined separately the influence of EE at the macro (or 

central), meso (or local) and micro (or individual) levels. When assessing the influence of EE on healthcare 

decision-making, 30% of local level studies reported it of major importance. Only 12.5% of macro level studies 

and 4.6% of micro level studies reported the same intensity of influence. However, 30% and 25% of local level 

studies reported minor and unknown intensity of influence, respectively, showing that the use of EE is still not 

consensual at the local level. Besides clinical and EE outcomes, other arguments seem to have a major 

influence at each level: regulatory and policy arguments at the macro level; budgetary concerns (especially 

drug acquisition costs) at the meso level; and patient’s disease and administrative burden, at the micro level. 



2 
 

At the meso level, no relevant differences were found in secondary and primary care settings (Williams and 

Bryan, 2007). 

Most local level studies drew the conclusion of a limited use of EE in decision-making, and the reasons not to 

use it have been reported in several empirical studies and literature reviews. According to the authors, the 

barriers to the use of EE are categorized differently. The classification used in the literature review by Eddama 

and Coast (2008) is the following: institutional and political factors; cultural reasons; and methodological 

factors. 

Under the institutional factors is mainly considered the inflexibility of healthcare budgets. Decision-makers 

report difficulties to reallocate resources in the short-term to pay for a new technology that brings higher 

savings in the long run. Hospitals lack power to increase budgets and face fixed costs in the short run, being 

unable to acquire or dismiss personnel, diagnostic tests, drugs supply, surgical procedures and bed capacity. 

Local committees also report difficulties in disinvestment in medical technologies in order to release 

resources (Gallego 2011; Drummond et al., 2003; Eddama and Coast, 2009; Chen et al., 2007). In the short-

run perspective, drug acquisition costs and total budgetary impact are given a major importance by Drug and 

Therapeutics Committees (DTCs) (Eddama and Coast, 2008; Walkom et al, 2006). Conclusions on the relative 

importance of cost per patient and cost-effectiveness compared to existing treatments are not so clear 

(Walkom et al, 2006). Political barriers may also exist when Government sources, directives and objectives 

contradict or constraint evidence from economic evaluation (Eddama and Coast, 2008; Williams and Bryan, 

2007). Further institutional barriers are the lack of clarity over functions and aims of local committees and of 

a clear approach on how priorities should be established and implemented (Williams and Bryan, 2007; 

Eddama and Coast, 2009). 

Eddama and Coast (2008) highlight three main cultural reasons for not using EE at the local level decision-

making process. Firstly, physicians and pharmacists usually consider effectiveness more important than cost-

effectiveness. However, acquisition costs are commonly reported as rather important to pharmacists when 

deciding whether to use a new product, and not the overall hospital or societal costs usually included in the 

EES. The second cultural reason is the fact that clinicians consider the individual patient perspective, and not 

the societal perspective, when making decisions. One last reason is the lack of time to access and review EES 

and the timelines of these studies, that are commonly not compatible with the need for short-notice 

decisions.  

As to the methodological barriers for the use of EE in local decision-making, Eddama and Coast (2008) report 

two major ones: first, the assumptions taken in EES; and second, the lack of relevant EE. Decision-makers 

mistrust not only the methods used in these studies, but also studies funded by the pharmaceutical industry. 

Most decision-makers lack a clear understanding of the complex methods that are often used in theses 

studies, due to the lack of training in EE, which prevents them from understanding the applicability of EES 

(Walkom et al., 2006). 

Drummond et al. (2003) defend that the usefulness of EES can be summarised in two items: reliability and 

relevance. Reliability is closely related to transparency preoccupations, especially when it involves complex 

modelling studies (with which decision-makers may not be familiar) or industry-funded studies (where 

sponsorship might bias concerns). An EES may be easily considered unreliable when other methodological 

barriers are present, such as the use of assumptions, the extrapolation of benefits for a longer time horizon 

than those observed in clinical practice, the quality of life estimation methods and the use of a single index 
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for all health benefits (e.g. Quality Adjusted Life Years - QALYs). As to relevance, it might be questioned when 

economic evaluation studies do not inform local decision-makers about affordability. If a societal perspective 

is adopted in EE, it is commonly not adjustable to local perspectives, as costs and local population’s 

characteristics may not coincide (Eddama and Coast, 2008). Budgetary analyses are usually excluded, as well 

as total costs and the volume of patients’ information. Moreover, local decision-makers may be reluctant to 

believe in long-term savings.  

Most empirical analyses about the use of EE at a local level come from the United Kingdom (UK) and the 

United States (US). Although most findings about barriers to the use of economic evaluation seem to 

coincide, some divergences are described in the Williams and Bryan (2007) analysis. For instance, UK studies 

reveal some ethical objections to health economics at a local level and some stakeholder resistance to 

rationing, while in the US a divergence between policy and EE frameworks is reported. Other non-European 

or non-US countries identify poor collaboration between decision-makers and researchers and a lack of a 

clearly defined set of criteria to guide the decision-making agents. 

The methods used to assess EES’s influence on decision-making are mainly qualitative: postal and telephone 

surveys, (semi-) structured interviews and DTCs meetings’ observations. When surveys and interviews are 

made, low response rates are common and thus the outcome is probably a biased sample. The study may 

attract only those interested in EE. Walkom et al. (2006) standardized the results from several studies on a 

scale of 1 to 10 in cases where the relative importance of decision-making criteria was assessed, but no clear 

conclusions could be drawn for some criteria.  

Local analysis studies different populations’ samples: hospital managers, physicians and pharmacists; staff 

involved in DTCs as a broader sample (Walkom et al., 2006). Some authors argue that “hospital pharmacists 

are the members that are most involved and are considered to have the greatest impact on drug selection. 

They have a clear insight into the prescribing behaviour of clinicians and of drug expenditure. They also have 

direct access to therapeutic and organizational drug information resources, and form bridges between 

medical specialties.” (Fijn et al., 1999).  

As this paper aims at focussing on the Portuguese setting, it is worth presenting empirical analyses that 

include Portugal.  

More than a decade ago, the EUROMET project involved different types of decision-makers in nine European 

countries. The aim was to understand the impact of EES on their decisions. Results from the nine countries 

were published altogether (Hoffman and von der Schulenberg, 2000) and from each country separately (von 

der Schulenberg, 2000). The Portuguese participation on the EUROMET Project consisted on postal surveys to 

physicians and on semi-structured interviews to members of government and technical agencies (Pinto and 

Miguel, 2001). A survey response rate of only 12% was obtained. Hospital physicians were 62% of the 

respondents. The knowledge level of the respondents was assessed: only 16% had training in health 

economics and more than 54% of the respondents rated their knowledge level about EE methods as “low”. 

About 41% had accessed EES but less than 25% have considered them on decisions. The influence of 

economic considerations in clinical practice was rated as “some” by almost 60% of the respondents and this 

result was independent from the local setting and sector of practice of the respondents. When they were 

asked about ethical concerns for refusing the adoption of or financing a new drug for economic reasons, 

respondents were fairly divided between “unethical” and “ethical in some cases”. Physicians were also 

questioned about the barriers to the use of EE and about what could encourage its use in decision-making. A 
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scale of 1 to 5 was used, 1 meaning “not important” and 5 “very important”. All barriers presented to 

respondents were rated above 2.5 with “limited budget” being the strongest barrier (3.61) and “costs 

containment” being the weakest barrier (2.69). The encouraging factors presented were also highly rated 

(above 3.7). “More training” was rated as the most important factor (4.42) with “direct benefits” and “official 

requirements” at the bottom of the list (3.72 and 3.76, respectively) to encourage the use of EE in decision-

making.  

At the 9th Congress of the European Association of Hospital Pharmacists in 2004, a qualitative survey was 

administered to hospital pharmacists (Payne and Proskorovsky, 2007). A total of 108 participants from 14 

countries answered the survey. Portuguese hospital pharmacists were 9% of the participants, but only overall 

results were presented. Almost 60% of respondents had been working as hospital pharmacists for more than 

10 years and more than 80% were involved in drug formulary decisions. “Published EES” was considered by 

58% of respondents as an essential or very important type of evidence and 31% rated “unpublished EES” as 

no important at all. About 30% of respondents reported the non-direct use of EE in hospital formulary 

decision-making, especially due to lack of time and to difficulty in analysing them, to difficult access and to 

poor transparency of the studies. Most of those reporting the use of EES rated cost-effectiveness analysis and 

budget impact analysis as essential or very important (88% and 74%, respectively), but cost-utility analysis 

and cost-benefit analysis were rated as having limited importance by 20% and 16% of respondents, 

respectively. When deciding over a new drug for the hospital formulary, respondents considered several 

factors as very important: total overall treatment costs, costs to the hospital alone, number of patients to be 

treated and patients eligible for it. 

In 2009, 4 Portuguese NHS hospitals were included as a case-study in the PHIS Hospital Pharma Report. These 

hospitals reported the following criteria for inclusion of drugs in the hospital formulary: “medical and 

therapeutic benefit; economic criteria like cost-effectiveness; budget impact; disease-specific criteria like 

severity of illness; patient specific criteria like chronically or terminally ill patient.” (Vogler et al., 2010) 

 

3. POLICY CONTEXT   

The Portuguese healthcare system includes three coexisting, overlapping subsystems: the universal NHS; 

special public and private health insurance schemes for certain professions (about 20% of the population); 

and private voluntary health insurance (10% to 20% of the population). Health expenditure amounts to 

approximately 10% of the Portuguese GDP and the public sector funds about 72% of total health care 

expenditure, primarily funded by taxation. The NHS was created in 1979 and is currently defined as universal, 

comprehensive and approximately free of charge. Its stated objectives are: “Health policies should promote 

equality of access to healthcare for citizens, irrespective of economic condition and geographic location, and 

should ensure equity in the distribution of resources and use of healthcare services” (Barros et al., 2011; 

Raposo and Harfouche, 2011). 

Hospital care has been subject to several reforms in the last decade, with corporatization of public hospitals 

and changes in management rules and payments. In 2010, the public sector had 65 hospitals (Raposo and 

Harfouche, 2011), henceforth termed NHS hospitals. 
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NHS hospitals are subject to budgets that are defined and allocated centrally, by a state-funded contract 

(programme contract), which covers a three-year period, subject to annual reviews. As from 1997 a growing 

fraction of budgets has been based on Diagnosis-Related Groups (DRGs) and on non-adjusted hospital 

outpatient volumes. The hospital commits to a certain level of activity (production lines), including hospital 

discharges, outpatient consultations, day-care sessions, ambulatory and inpatient surgical procedures and 

emergency episodes. Payments follow the baseline prices for each group of hospitals1 set by the payer, rather 

than reimbursing costs. Extra charging is attached to programme contracts considering specific patients or 

procedures, like dialysis patients, new HIV patients or prenatal diagnosis. These groups are financed on a 

capitation basis, considering the current number of patients in each group per month; this information is 

given to the Central Health System Administration (CHSA) by the clinical director of the hospital. Hospitals are 

required to provide a predetermined efficiency level without compromising quality. Negative results remain 

within the hospital and are reflected in hospital accounts (Raposo and Harfouche, 2011).  

Hospitals have three types of drugs’ expenditure. Hospitals’ activity reported as DRG production lines 

considers the expenditure of any drugs used in these healthcare episodes. This is a first type of drugs’ 

expenditure, henceforth labelled as financing through DRG production line. A second type is used in specific 

patients (provided in inpatient or outpatient services) which financing is based on a capitation payment 

considering the current number of patients. A third type of drugs is provided at hospital ambulatory services, 

for which there is no specific payment to the hospitals neither from the Government nor the patients. An 

open question about activities with no appropriate funding source included in a survey to public hospitals 

(Tribunal de Contas, 2011) resulted on 40% of respondent hospitals identifying the provision of drugs in 

hospital ambulatory care as a non-financed activity. In any of these groups, expenditure should be funded 

through the hospital budget specified in the programme contract.  

Data from 2010 show that drug expenditure at the hospital level exceeds 1 million euros, representing about 

22.8% of NHS hospitals total expenditure. About 40% of this value concerns the provision of drugs in hospital 

ambulatory services (following outpatient visits), 29% in day-care sessions and 19% in hospital discharges. 

Although the growth rate of hospital expenditure on drugs has slowed down in 2010, its value has been 

regularly higher than that of ambulatory drug expenditure. This difference results from a higher increase of 

pharmaceutical innovation on drugs that should only be used in or provided at hospital settings. Two thirds of 

the latest authorized drugs in Portugal are HUDs. Further analyses on drugs expenditure at the hospital level 

show that more than 50% of the expenditure is concentrated on 3 therapeutic groups, largely used in hospital 

day-care and provided at outpatient services: immunomodulatory agents; antiviral drugs; and cytotoxics 

(Ribeiro et al., 2011). HUDs are legally defined as those used exclusively in any hospital unit or provided 

exclusively in hospital ambulatory services. It is therefore important to know how the access to these drugs is 

regulated in Portugal.  

The access to HUDs in NHS hospitals faces two barriers, as it is a two-stage decision process. After marketing 

authorization (MA) is conceded, a maximum wholesale price is firstly approved, based on the average of the 

wholesale price of the same product in three reference countries: Spain, Italy and Slovenia (Decree-Law 

112/2011). At this point, HUDs are allowed to be used in Portuguese private hospitals. NHS hospitals may 

require permission to acquire and use these medicines, if its need is formally justified. In order for new HUDs 

to be used without restrictions in NHS hospitals, MA’s holders need to justify the added therapeutic value of 

the new HUD, presenting an EES if its price is higher than the existing alternatives (Decree-Law 48-A/2011). In 

                                                 
1
 Hospitals are divided into 4 financing groups, according to capacities and services available at each unit. 
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this context, EES follow the official methodological guidelines (Silva et al., 1998). Results of the EES are 

presented in both societal and NHS perspective, as well as a budgetary impact analysis in the NHS 

perspective. The presentation of an EES for HUDs decision of reimbursement is mandatory as from 21st 

January 2007 (30 days after RA’s process instructions were published by INFARMED – 21st December 2006, as 

referred in Decree-Law 195/2006). INFARMED is responsible for assessing the information submitted by the 

MA holder and for the decision to reimburse it or not.  

There is no official threshold limit for EES results to be accepted in Portugal. After a positive decision by 

INFARMED, a 2-year contract is signed with the MA holder. This contract is a direct expenditure control that 

establishes a maximum NHS expenditure value, based on a price-volume agreement, with a payback clause 

whereby manufacturers return the excess revenue to INFARMED.   

Then, the reimbursement decision is made public on INFARMED’s website2 and a PAR is published. About 3 to 

6 pages long, these reports cover 4 sections: assessment conclusions; pharmacologic characterization; 

therapeutic added value; and economic advantage. The first stage of the decision process is finished when 

the PAR is published. If the PAR is positive, NHS hospitals are allowed to introduce the new HUD in the 

hospital formulary (Decree-Law 48-A/2011). The fact that the introduction of new HUDs is not mandatory for 

hospitals after RA is the main difference to other jurisdictions’ policies that use EE in reimbursement 

decisions. 

The second barrier is the decision of hospital DTC to buy the HUD. DTCs are chaired by the clinical director 

and must comprise a maximum of 6 members, namely of 3 physicians and 3 pharmacists. The pharmacy 

director is regularly a member of the DTC. Committees must meet at least each three months. These 

meetings should discuss hospital information about drug prescription and use, taking into account the main 

objectives of effectiveness of patients’ treatment and an efficient management of stocks 

(Despacho1083/2004). It is up to the DTC to define the hospital’s medicine policy and prescribing rules (Feio, 

2008). Thus, HUDs availability depends on local level decisions, and so there is the possibility that new HUDs 

with positive recommendations from INFARMED are rejected at the local level, creating inequities of access 

within the NHS hospitals (Kanavos et al., 2011). 

In 2010, a satisfaction survey was administered to Portuguese NHS hospitals. With a 67% response rate, all 

respondent hospitals reported to receive the PARs and 60% of these to use their information regularly. Only 

60% of the respondents answered the question about satisfaction with the assessment process of new HUDs 

by INFARMED (25 hospitals). At least 16 of these hospitals considered “good” or “very good” the four items 

included: information’s utility; technical accuracy; ease of access; and clarity of information. Suggestions for 

improvement by the respondents include the disclosure of new therapeutic indications approved for 

reimbursement, identification of therapeutic alternatives, inclusion of information about the pathology 

associated with the new HUD, and more detailed information on decisions’ motivations (INFARMED, 2010).   

The purchasing act can be centralized, through public procurement procedures launched by CHSA, or 

decentralized, through direct negotiations between hospitals and providers. Although maximum hospital 

prices are set by INFARMED and published in the PAR, CHSA can redefine the maximum price after the public 

procurement procedure. But individual direct negotiations carried out by one hospital or a group of hospitals 

                                                 
2
 

http://www.infarmed.pt/portal/page/portal/INFARMED/MEDICAMENTOS_USO_HUMANO/AVALIACAO_ECONOMICA_E
_COMPARTICIPACAO/MEDICAMENTOS_USO_HOSPITAL/DL_N_195_2006_3_OUT/RELATORIOS_AVALIACAO_PREVIA 
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may result on price discounts that are not made public. Discounts are usually granted as retrospective rebates 

which hospitals receive if their sales with a manufacturer exceed a certain threshold by the end of a one-year 

contract. More than one drug may be involved in these contracts between hospitals and manufacturers. 

Depending on the economic relevance of the drug to the hospital budget, hospital pharmacists may negotiate 

with some manufacturers or accept the CHSA price. Not all drugs are centrally procured, leaving hospitals to 

undertake direct negotiations with manufacturers (Vogler et al., 2010). 

 

4. METHODS  

This section describes the research methods adopted in this investigation, which concern two different 

approaches: a first approach regards the market context of new HUDs using descriptive and econometric 

analyses; the second approach focuses on the process of decision-making using a postal survey to NHS 

hospital pharmacy and clinical directors. 

 

4.1 New HUDs and NHS Hospitals 

First, it is necessary to picture both the supply side (the new HUDs with RA) and the demand side 

(represented by the NHS hospitals). 

As EES are mandatory for HUDs as from January 2007, only the HUDs approved for reimbursement between 

January 2007 and December 2010 were identified. This information was collected based on the PARs 

available at INFARMED’s website. Thirty-six products were identified, although those with a previous RA for 

other therapeutic indication were excluded, as they were likely to have been included in hospital formularies 

before 2007; one additional product was also excluded due to a repeal decision in the meantime. These 

identification criteria resulted in a sample of 27 products.  

The HUDs sample was characterised according to 7 features: RA date; therapeutic area; hospital service 

department where patients might be eligible for the HUD; whether it was considered a dominant strategy or 

not; whether it fills a therapeutic gap or not; whether it is an orphan drug or not; and its financing scheme. 

This classification per HUD is presented in Appendix 1. This information was gathered based on different 

sources, but most of them are available in PARs. Terminology used for the therapeutic area is based on EMA’s 

website information, while the hospital service department classification is based on the Database of Analytic 

Elements (BDEA), which belongs to CHSA3. New HUDs are here considered dominant strategies in the context 

where they dominate against all comparators or in all scenarios on PARs. New HUDs are considered to fill a 

therapeutic gap when the PAR reported no active comparator in the EE (e.g. best supportive care was the 

comparison used). The financing scheme of each new HUD was identified with the help of three hospital 

pharmacists. 

Following a request for this analysis, INFARMED provided information about the year each new HUD was 

introduced into hospital formularies of each NHS hospital for the selected period between Jan 2007 and Dec 

                                                 
3
 http://www.CHSA.min-saude.pt/bdea/ 
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2010. This data was, however, analysed carefully, as some information could refer to INFARMED's special 

authorizations of use. Furthermore, the NHS hospitals with specific departments where patients could be 

eligible for the new HUDs were identified. As for the HUDs in particular, BDEA’s records were used, 

considering the latest data available on it, from 2009.4  

The following step was to compare the information from both new HUDs and public hospitals, in order to 

elicit the percentage of NHS hospitals that introduced each new HUD in the hospital formulary; in this 

comparison, only the NHS hospitals in which there are patients that might be elicited for the new HUDs were 

considered. Overall and sub-groups’ average results were analysed. 

A logistic regression was estimated using the available data. Considering the hospitals where each new HUD 

might be useful according to hospital departments, the hospital's decision whether to buy a new HUD (in the 

4-year period that data are available, 2007-2010) was assumed as the dependent’s variable. The variable 

would be 1 or 0, whether the hospital bought the drug or not, respectively. Therefore, the sample consists of 

the hospitals that have those departments for the 27 new HUDs: 913 observations. 

Several features of new HUDs were included as independent variables. The only continuous variable included 

was time since RA (in years). Dummy variables included were: whether the HUD was considered a dominant 

strategy (taking the value 1 if it was and 0 if it was not), whether the HUD filled a therapeutic gap (1 if it did; 0 

if not) and whether the HUD is an orphan drug (1 if it is; 0 if not). The financing scheme was the other 

categorical variable considered (DRG production line; provision at hospital ambulatory care; capitation 

payment). Two dummy variables were created for this parameter, compared with a baseline category. 

Capitation payment was used as the baseline financing category and both DRG production line and provision 

at hospital ambulatory care were used as dummy variables (each one taking the value 1, when applied). 

Although capitation payment is the least common financing category, this model is used as the base case 

scenario because it proved to be the best fitting model.   

The logistic transformation of the success probability (p) is given by: 
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A logistic transformation was used because it ensures that the binary dependent variable p remains between 

0 and 1. The logit makes the model linear in the unknown parameters, assuming that the difference between 

the real p and its estimation follows a standard logistic distribution. Furthermore, the impact of each 

independent variable can be assessed for its effect size and statistical significance. Coefficients associated to 

categorical variables can be interpreted as odds-ratios, the odds of success associated with one category (the 

one valued 1) as opposed to another (valued 0). The coefficient associated to the continuous variable reports 

                                                 
4
 However, 2008 was the latest data available for 13 of the 58 hospitals.   

time_yr: time since RA (in years); domstrat: dominant strategy; thergap: therapeutic gap;  
orphan: orphan drug; DRG: DRG production line; ambulatory: provision at hospital ambulatory care 
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the marginal effect of time since RA on p: the odds of y = 1 for a HUD with time_yr + 1 relative to a HUD with 

time_yr is {exp [β1(1)]}. 

STATA 12 software was used to run the logistic regression and logit model. 

In order to assess if any data and model limitations affect the results, three data simulations were used to 

assess the sensitivity analysis of the logistic regression presented as the base case. Sensitivity analysis 

assesses how robust results are to the number of success events and the number of observations. Firstly, the 

number of success events was equally increased for all the HUDs by 10%. Original data were manipulated so 

that the number of hospitals buying each new HUD was 10% higher. The second analysis extended the 

number of observations by the replication of the observations from HUDs financed through provision at 

hospital ambulatory services or capitation payment. The third analysis consisted on excluding the 

observations from HUDs financed through capitation payment, due to the low number of HUDs. Two logistic 

regressions were run differing on the baseline financing category: one using DRG production and the other 

using provision at hospital ambulatory care. 

 

4.2 DTC decision-making  

In order to understand the decision-making process of introducing new HUDs into hospital formularies, a 

postal survey was developed and sent to all NHS hospital pharmacy directors in Portugal, on a first stage, and 

to all NHS clinical directors on a second stage. As it proved to be very difficult to address postal surveys to all 

the DTC’s members of each NHS hospital, a directors’ perspective was chosen. Therefore, a total of 108 postal 

surveys were sent. This number is not twice the number of NHS hospitals referred to in Section 3 because 

some management committees are grouped into centralized hospitals; it is, therefore, common that a DTC is 

responsible for a group of NHS hospitals. A prepaid-postage envelope filled with the return address was 

attached to the survey, assuring this way that all answers were anonymous. 

The survey was structured based on published articles with similar purposes and some questions had to be 

adapted to the Portuguese setting. The first section covers respondents’ characteristics, DTC’ meetings 

periodicity and self-reported knowledge level on EE. Section 2 includes 4 groups of questions. The first two 

questions deal with the importance given to factors considered at the decision-making process and to the 

different sources of information, using a 0 to 5 Likert scale, in which 0 means “not at all important” and 5 

“very important”. The third question asks for the respondents’ opinion about the appropriate level of detail 

of the PARs provided by INFARMED. A 0 to 5 scale was used again, but 0 stands for the “inexistence of 

relevant information” and 5 stands for an “adequate level of information“. The fourth group of questions 

assessed the level of utilization of EES and the barriers found in dealing with it. Question 4.1 regarded the 

level of importance given to indicators commonly used in EES and the budgetary impact analysis, while 

question 4.3 questioned which factors could simplify the use of EES. Both questions used the same scale of 

importance used in question 1. Question 4.2 presented several EES’s issues and asked whether they are 

considered barriers to the use of EES in the decision-making process. The answer uses a 0 to 5 scale, where 0 

stands for “I do not believe it is a barrier” and 5 stands for “it is an important barrier”. When specific 

economic concepts were used, footnotes were presented with definitions. The original Portuguese survey is 

presented in Appendix 2. 
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5. RESULTS   

Following the same structure as the previous section on the Methods used, the descriptive and econometric 

analyses of the new HUD are first presented, and then survey results are analysed.  

 

5.1 New HUDs and NHS Hospitals 

Appendix 1 details a full characterization of new HUDs approved for reimbursement in NHS hospitals, this 

being the very first step of the analysis undertaken. Of the 27 new HUDs sample considered in the analysis, 

only one was approved for reimbursement in NHS hospitals in 2007, another 6 were approved in 2008, 12 in 

2009 and the remaining 8 in 2010.  

Most new HUDs approved were to be used at three hospital departments: infectious diseases (6), medical 

oncology (5) and clinical haematology (5). The remaining HUDs are spread across different hospital 

departments (see Appendix 3 – Figure A3.1). More than 70% of these HUDs proved to be dominant strategies 

against the relevant comparator. In most of these situations, drugs demonstrated similar effectiveness or a 

small increase in effectiveness and lower costs against their comparators. Only 4 (15%) of these new HUDs 

had no active comparators (filled a therapeutic gap) and 3 (11%) were orphan drugs.  

In what financing categories are concerned, DRG production lines cover 15 out of the 27 new HUDs (55,6%), 

while 5 (18,5%) are included in capitation payments for HIV patients. Note that this capitation basis is only 

applied to patients that satisfy a number of inclusion and permanence criteria (CHSA, 2007; CHSA, 2010). If 

these criteria are not met, HUDs provided to HIV patients are financed by the hospital itself, as they are 

provided at hospital ambulatory services. Seven (25,9%) of the new HUDs should be always provided at 

hospital ambulatory services. This category is reported by some hospitals as a non-financed activity (see 

Section 3).  

After recognizing the number of hospitals who bought each new HUD (between January 2007 and December 

2010) and the number of hospitals that have the specific hospital departments in which these drugs might be 

useful, the percentage of NHS hospitals that introduced each new HUD in the hospital formulary was 

assessed; in this procedure, only the NHS hospitals in which there are patients that might be elicited for the 

new HUDs were considered. On average, 31% (± 25%) of the hospitals that might have eligible patients for the 

new HUDs bought the new HUDs. However, individual results range from 0% to 83%. HUDs acceptance may 

differ significantly across different drugs. Results per HUD are presented in Appendix 3 – Figure A.3.2. It 

should be noted that these results do not take into account time since RA. These estimations are based on 

the decision to buy a new HUD somewhere in a 4-year period and on HUDs approved in the same 4-year 

period. But it can be ascertained that the HUDs approved for reimbursement in NHS hospitals in 2007 and 

2008 were introduced by more than 56% of hospitals with the eligible departments and those approved in 

2009 were introduced in almost 30% of the hospitals, while only 11% bought those approved in 2010. The 

fact that the time variable was excluded should be taken into account when average results are assessed.  

The different sub-groups of HUDs segregated by the categorical variables included in the logistic regression 

were assessed concerning the average percentage of hospitals’ introduction of new HUDs in the hospital 

formulary. These results should be analysed carefully because time since RA is not considered and because 
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sub-group samples are small. A detailed analysis is presented in Appendix 3 – Table A3.3. The only features 

that show a lower introduction in hospitals’ formularies are those that fill a therapeutic gap (17%), those 

financed through a DRG production line (18%) and, as expected, due to low incidence values, the orphan 

drugs (7%). The only group standing out for a higher percentage of hospitals that have bought them are those 

in which financing is included on a capitation payment for HIV patients (67%). 

If results per hospital department are analysed (cf. Appendix 3 – Table A3.4), average results can only be 

assessed for a few groups. When these are compared to the overall results, only the HUDs used in the 

Infectious Diseases’ department seem to have a broader acceptance by NHS hospitals (63%). This is 

consistent with the previous results, as the 5 HUDs in this group are those financed on a capitation basis (HIV 

patients). Hospital departments in which only one drug is included have quite sparse results, including two 

cases in which no NHS hospital bought the new HUD until December 2010. 

Logistic regressions were run and the best fitting model was the one including all the variables presented on 

Section 4.1. STATA outputs are presented on Table 5.1. 

Table 5.1. – Logistic Regression output 

 

All parameters were statistically significant as p-values are below 0.01 and 95% confidence intervals of the 

odds ratios do not cross 1 (first table) and logit coefficients do not cross 0 (second table). The model overall p-

value (Prob > chi2) also suggests that the model is statistically significant (lower than 0.000). 
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According to the outputs obtained, the logistic transformation of the success probability presented on Section 

4.1 can be specified as: 

0.83 + 0.58 time_yr – 0.98 domstrat – 1.05 thergap – 1.13 orphan – 2.12 DRG – 1.8 ambulatory 

Taking this equation into account, it can be concluded that time since RA has a positive impact on the success 

probability, and all the other categorical variables have a negative impact when compared to their opposed 

categories. 

The effect size of elapsed time since RA can be interpreted as the marginal effect of one year after RA. 

Therefore, the odds of a hospital (having the department in which the HUD might be useful)  buying a new 

HUD one year after RA are 78% higher than on the RA date, when all other variables are held constant (ceteris 

paribus).  

The effect sizes of categorical variables can be directly ascertained by their odds ratio. The fact that a new 

HUD is a dominant strategy, that it fills a therapeutic gap or that it is an orphan drug seem to have a lower 

impact on hospitals’ decisions to buy a new HUD than their opposed categories. The model suggests that it is 

less likely in about 65% of the sample that hospitals buy these HUDs when comparing to those that are not 

considered dominant, that have therapeutic alternatives or that are not orphan drugs, ceteris paribus.  

The result that a dominant strategy has such a lower acceptance among NHS hospitals when compared with 

HUDs that are not dominant is not consistent with the sub-group analysis of the percentage of hospitals 

buying these HUDs (cf. Appendix 3 – Table A.3.3). However, this could result from the fact that most new 

HUDs considered dominant strategies did not show a substantial increase in effectiveness. Most of them 

proved simply to be less expensive than their relevant comparators, which may lead to an increase in price 

competition, where the hospitals’ bargaining power against the MA’s holder of the therapeutic alternatives is 

greater. Older alternatives may decrease their prices, becoming dominant strategies in the hospital’s 

perspective. Furthermore, as exposed in Section 3, the price published in the PAR is the maximum hospital 

price. Hospitals are likely to get discounts over this price after negotiation (Vogler et al., 2010). 

When new HUDs have no active comparators (i.e., they fill a therapeutic gap), they might present new 

mechanisms of action. Hospitals may be reluctant to introduce such a HUD and wait for further effectiveness 

and safety evidence before introducing it in the hospital formulary. Furthermore, the average time since RA 

of this group is lower than 1 year (10 months). 

The effect of the two financing dummies included in the model suggest that, when compared to HUDs which 

financing is included on a capitation payment for the current number of HIV patients, the odds of hospitals 

buying HUDs funded through a DRG production line and those provided at the hospital ambulatory services 

are respectively less in 88% and 83.5%, ceteris paribus. This is consistent with the previous result that HUDs 

for HIV infectious were those with a large number of hospitals buying them. 

Logistic regressions ran as sensitivity analyses are presented in Appendix 4. Base case results are generally not 

sensitive to the increase of the number of success events, nor are they sensitive to the increase in the 

number of observations (see Tables A4.1 and A4.2). However, when observations of HUDs financed through 

capitation payment for HIV patients are excluded from the analysis (considering only the two other financing 

categories), some variables are shown to be less statistically significant (see Tables A4.3 and A4.4).  
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5.2 DTC decision-making  

Of the 108 postal surveys sent, only 27 answered back (12 hospital pharmacy directors and 15 clinical 

directors). This represents a response rate of 25%. Survey results are summarized in this subsection.  

DTCs should legally meet quarterly (Despacho 1083/2004). Only 11% of respondents reported to meet 

quarterly regularly, while the others reported to meet more often, with 52% meeting monthly and the other 

37% meeting bimonthly (7%), fortnightly (15%) or even weekly (15%). Respondents were fairly distributed 

among male and female, with most female respondents among hospital pharmacy directors. On average, 

respondents had 22 years of hospital experience (although, clinicians had, on average, 7 more years of 

hospital experience than pharmacists). When asked about training on health economics (economic 

evaluation), only 25% had no training on the pharmacy directors group, contrasting with almost 50% on the 

group of clinical directors.  

Among those with training, 56% enrolled on a post-graduate course while the others on workshops or 

intensive courses. The average self-reported knowledge level on health economics (economic evaluation) was 

3, on a 0 to 5 scale, with a 0.5 difference between pharmacists and clinicians (2.8 and 3.2, respectively) and 

no difference between those with or without training in health economics. 

Hospital pharmacy and clinical directors were asked to consider the decision-making process of buying new 

HUDs, given that they were approved for reimbursement by INFARMED. Firstly, respondents rated the 

importance of several factors that may be considered at the decision-making. Average results are presented 

on Figure 5.2.1. A total of 9 factors were rated above 4, with evidence on cost-effectiveness, effectiveness 

(only) and safety at the top of the list (4.7). These criteria also showed the lower disparity while the 

importance of “preferences expressed by medical associations” resulted in quite disperse answers. 

“Information from the pharmaceutical industry” was rated the least important (2.3) among the factors 

presented.  
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Figure 5.2.1 – Factors considered when making decisions 

Scale: 0 (not at all important) to 5 (very important) 

 

When asked to rate the importance of sources of information used, respondents rated the European 

Medicines Agency (EMA)’s reports and the PARs as the most important (4.4). The PARs had the lowest ratings 

disparity, while hospital pharmacists rate scientific publications so important as EMA’s reports. Overall, 

scientific publications and clinical guidelines (both national and international were also rated 4. Those rated 

the least important were the pharmaceutical industry (2.3) and patients’ associations (2.4) – (cf. Appendix 5 – 

Figure A5.1). 

A specific question about PARs asked whether these reports would cover an adequate level of information on 

several issues, in the respondents’ perspective. Considering a scale of 0 to 5, in which 0 means “inexistence of 

relevant information” and 5 “adequate level of information”, all average ratings were between 3.2 and 3.9. 

Relevant information about the economic evaluation method used, about the hypothesis assumed in the 

analysis and about the treatment alternatives is lacking. Information about unit costs and sensitivity analysis 

were not consensual issues as its ratings were the most disperse among respondents. Closer to an adequate 

level of information are the EES overall results and the survival impact identification, in respondents’ 

perspective (see Appendix 5 – Figure A5.2). 

Three questions regarded the use of EES. The first one asked how important some indicators commonly used 

in EES and in budgetary impact studies are. Figure 5.2.2 shows the results to this question. The 4 indicators 

were rated, on average, above 3.8 with QALYs being the most important indicator (4.6), despite all the 

literature about uncertainty on quality of life measures and equity considerations on the basis of the QALY 

maximization rule (Oliver and Sorenson, 2009). However, equity concerns and methodological uncertainty 

related to QALYs was not assessed in this survey. The number of patients expected at hospital facilities had 

quite disperse ratings being, on average, the least important of the 4 indicators. 
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Figure 5.2.2 – Use of EES: Level of importance of indicators 

Scale: 0 (not at all important) to 5 (very important) 

 

The distrust on EES financed by the pharmaceutical industry and the absence of relevant therapeutic 

alternatives were rated as the most important barriers to the use of economic evaluation studies (Figure 

5.2.3), both rated 3.7. The limited time for collecting and analysing EES and the lack of analysis in the hospital 

perspective were also highly rated as barriers, with the first one having the least disperse ratings and the last 

one the most disperse answers. Ethical objections to applying economic criteria when selecting therapeutic 

alternatives was rated as a minor barrier to the use of EES (rated 2.4). This may exclude this factor as a barrier 

to the use of EES. This shows a change from results in the EUROMET project, when about half of the 

Portuguese respondents reported it was unethical to consider economic issues at decision-making (Pinto and 

Miguel, 2001). 

Difficulty in resources redistribution between services or between the short and the long run was rated as a 

minor barrier to the use of EES by the hospital pharmacy directors but not by clinical directors. The paradox 

between long run and short-run efficiencies is widely discussed in the literature (Adang et al., 2008), but its 

impact may be small when only pharmaceutical products are compared. Some resources may be easily 

redistributed as personnel and resources freed by the new alternative could take up other duties (Adang, 

2005).  
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Figure 5.2.3 – Use of EES: Barriers to the use of EES 

Scale: 0 (do not believe it is a barrier) to 5 (it is an important barrier) 

 

The last question was about factors that could be important to simplify the use of EES for DTCs (Figure 5.2.4). 

According to one of the barriers identified as most important, respondents rated the inclusion of all 

therapeutic alternatives in the EES as the most important factor to increase their use of EES (4.1). Although 

important (rated 3.3), the higher flexibility on the available budget was the least factor considered to improve 

the use of EES. 

Figure 5.2.4 – Use of EES: Which factors could make the use of EES easier? 

Scale: 0 (do not believe it is a barrier) to 5 (it is an important barrier) 

 

Lastly, half of the respondents reported to have consulted an EES in the last 12 months more than 6 times. 

Thirty-eight per cent of respondents have done it 1 to 3 times and only 4% have not consulted an EES in the 

previous year.   

Only one suggestion was added at the end of the survey, proposing that a database of EES and/or DTCs 

conclusions should be made available.  
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6. DISCUSSION   

The previous section cannot be taken as conclusive without further discussion. The first conclusive feature is 

that, although HUDs acceptance in NHS hospitals differs significantly per HUD, its average adoption since EE is 

mandatory for RA is roughly 31%. Although the surveys’ results report as high consideration of EE results, 

efforts to understand the main drivers of decisions to adopt new HUDs must be analysed considering several 

data limitations. 

The period under analysis (January 2007 – December 2010) is rather short. This fact and the exclusion of 

HUDs with previous therapeutic indications result in a low and highly heterogeneous HUDs’ sample (27). 

Therefore, the assessment of all HUDs as a single market (based on average results) seems more like an 

exercise, rather than a reliable methodology. Furthermore, data on the year each hospital introduced each 

new HUD are not totally reliable, as some information might be related to special authorizations of use. This 

bias may have no impact in this analysis if the same hospital introduces that HUD when it is legally available 

for NHS hospitals or it may falsely increase the percentage of hospitals introducing that HUD into their 

hospital formulary. In addition, most information on hospital departments from BDEA relates to 2009 and 

some to 2008. This means that later organizational changes in hospital departments were not taken into 

account in this analysis. Some changes might have occurred, but they are not expected to have a major 

impact on results. 

Furthermore, conclusions on the financing category of capitation payment must consider that all the HUDs 

included in this category (in this sample) are used for HIV infections. Therefore, no conclusions can be taken 

about other capitation payments in NHS hospitals (e.g. patients in dialysis treatment). Plus, the overall 

quantity of HUDs used for HIV patients is not included in the legal criteria for these capitation payments 

because some patients are excluded from it. 

Although the logistic regression results are statistically significant on all parameters included, the limitations 

stated previously should also be considered here. Results cannot be assumed as a rigorous picture of 

hospitals probability of introducing new HUDs, as several important variables are likely to be omitted and a 

spurious regression might have resulted. Insights taken from the resulting odds-ratio should be used as open 

questions for further research. Although the sensitivity analysis (cf. Appendix 4) suggests that the model is 

robust when the number of success events and observations are varied, some variables were found less 

statistically significant when observations from HUDs financed through a capitation payment were excluded, 

revealing that the model is not entirely reliable. 

Previous evidence on factors with an impact on new HUDs diffusion has showed that the main driver that 

shapes its use is the drug’s medical advantages. Other important factors are the characteristics of the existing 

drugs (current practice), decision-makers risk-aversion and the learning processes (Serra-Sastre and McGuire, 

2009). 

It is then clear that several important variables were omitted, mainly because data is not available. Other 

variables that could have an impact on hospital decision-makers are time since MA, hospitals' relevant 

budget, whether the new HUD represents a process or a product innovation, EE results (incremental costs, 

incremental effectiveness and the cost-effectiveness ratio of each new drug compared to relevant 

comparators, both in society, NHS and individual hospitals perspective) and sales data on both new HUDs and 

their relevant comparators (measured in volume and value). The time variable as well as the existing clinical 
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practice may have a major impact as it is likely that clinicians make conservative options, especially when the 

existing therapeutic alternatives have been proven to be effective for a long period of time and when the new 

HUDs do not show a major efficacy advantage. Plus, a comparison with the period before EE was made 

mandatory for RA would be also extremely important in order to understand if this regulatory introduction 

changed the factors considered in the decision-making process in hospitals. 

As to the postal survey results, the low response rate stands out as its major limitation. A response bias is 

expected, as it is likely that those interested in EE have answered it. Furthermore, it is impossible to know if 

all hospital pharmacy and clinical directors have actually received the survey. Comparisons with the evidence 

reported in Section 2 are not straightforward, as different answer scales are commonly used in this type of 

surveys, especially when the relative importance of some factors over others is concerned. Still, some findings 

(see Section 5.2) do not seem consistent with previously published evidence. Against most evidence 

described in Section 2, budgetary limits or budget inflexibility do not seem a major concern in the perspective 

of respondents to the survey. Instead, cost-effectiveness results are reported as more important than budget 

limits and acquisition costs. Results from Payne and Prokorovsky (2007) survey had similar results on these 

issues. However, their survey may have been subject to a similar response bias. A short run perspective in EES 

does not seem more relevant than a long-run perspective when only drugs are compared. This happens 

because fixed costs may not be significant and the reallocation of resources might be easier (Adang et al., 

2005). 

Ethical objections seem to have decreased, when compared to the Portuguese results in the EUROMET 

project (Pinto and Miguel, 2001). This suggests that a higher importance has been given to the inclusion of 

economic concerns at hospital decision-making. Training in health economics (economic evaluation) was not 

a consensual issue for hospital pharmacy and clinical directors, both as a barrier or as a method to increase 

the usefulness of EE in the decision-making. Conversely, in the EUROMET project in 1999 it was considered a 

major barrier in Portugal (Pinto and Miguel, 2001). The official methodological guidelines (Silva et al., 1998) 

had been just published at the time the EUROMET project was developed. Therefore, EE was not widely 

discussed in Portugal and a lack of training supply was likely to exist. A more recent survey to 50 hospital 

pharmacists in the UK found interesting differences between decision-makers with and without economics 

training: in general, those with no economics training preferred EE results communicated in short summaries, 

while those with training preferred it in a more detailed format (Thurston et al., 2008).   

Opinions about methodological and transparency issues are consistent with the evidence in Section 2. 

Hospital decision-makers usually mistrust pharmaceutical industry information as well as EES funded by them. 

But not all EE methods seem unreliable, according to the hospital decision-makers perspective. For example, 

QALYs seem to be fairly accepted among respondents, despite being severely discussed in the literature due 

to its underlying measurement methods and equity assumptions (Oliver and Sorenson, 2009). Instead, the 

lack of relevant comparators and the lack of a hospital perspective are considered major factors that may 

turn EES irrelevant for their purposes. Consistently, the lack of information about treatment alternatives 

reported to exist in PARs has been previously identified by hospitals in INFARMED’s satisfaction survey 

(INFARMED, 2010).  

The fact that a societal perspective is available does not necessarily mean that the comparators used and the 

economic data included are relevant to costs and consequences of local decision-makers; namely, this 

perspective may not be useful to guide local decision-makers in allocating resources (Gallego, 2011). The 



19 
 

choice for relevant therapeutic alternatives may be a subjective argument and what is considered generally 

relevant at a national level may not be relevant at an individual or local level.  

Hospital pharmacy and clinical directors reported the existence of a therapeutic gap as an important feature 

to the acceptance of a new HUD that fills that gap. However, this result is not consistent with results in 

Section 5.1. Both logistic regression and percentage of hospitals that introduced this type of drugs suggest 

that its acceptance is not higher than the average sample of new HUDs or of those that have alternatives in 

the market. 

As to the method used in the postal survey, some limitations are worth discussing. Firstly, the survey included 

a number of possible answers that may have prevented respondents to suggest any other important issues. 

The questions and its possible answers order may also have resulted on a response bias.   

Secondly, the survey was addressed to hospital pharmacy and clinical directors so that a clear information on 

the respondents’ identification and profile was gathered, and consequently a clear sample of the respondent 

population were found; in other words, they would represent all the DTCs. However, this decision entails 

other limitations, as we might have two answers from the same DTC and none from other committees and 

opinions from other DTCs’ members are excluded. Therefore, these respondents cannot reflect the view of 

the whole committee, for their view is incomplete and possibly biased. Gallego et al. (2009a) found 

differences in participants’ opinions: directors of pharmacy expressed more concerns about funding 

arrangements and on the origin of new drugs (biological or not) while professors of medicine were more 

concerned on their availability.  

Besides further efforts to minimise the limitations of the data obtained and used in this analysis, further 

research would be important to address related issues. Firstly, a geographical or regional analysis should be 

addressed to check if any unequal access to new HUDs exists across different Portuguese regions. Equity 

considerations would be also interesting to assess. Assumptions of cost-utility analysis are widely discussed in 

the literature because they may not capture social and ethical concerns (such as priority issues) and 

substantial opportunity costs may be forgotten (Oliver and Sorenson, 2009).  

It seems a common policy recommendation both in the relevant literature and in the results of the survey 

undertaken here that EES should take a greater account of specific needs and conditions of local decision-

makers. Although hospital decision-makers seem to generally trust EE methods, it would be important to 

consider their opinions and needs when EE methodological guidelines are discussed and established. In the 

UK, the development of Evidence Summaries on new medicines by several stakeholders is currently an 

objective of the National Institute for Health and Clinical Excellence focusing on local decision-making groups 

and clinicians as the key audience5. However, EE may not be discussed on these summary reports if no 

evidence on it exists at the time. 

Considering the barriers that stand out in survey results, some recommendations have been already 

discussed in the literature. Van Gool et al. (2007) focused on the mistrust over economic evidence quality and 

on issues of transferability to local settings. The authors recommended that an authoritative body should 

ensure the quality of the economic models, working with a group within the hospital setting on local 

recommendations. Payne and Prokorovsky (2007) also defended a closer collaboration of clinician experts in 

                                                 
5
 http://publications.nice.org.uk/evidence-summaries-new-medicines-interim-process-statement-pmg1/introduction 
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EE, as well as more transparency in the presentation of methods and data sources used. Transferability may 

also be enhanced if a user-friendly economic model is widely disseminated, allowing local decision-makers to 

interpret and use it. Facilitating sensitivity analysis using local decision-makers data and assumptions would 

be also extremely helpful (Drummond et al., 2003). The open access and scrutiny of the models would 

increase transparency of the models and of its results.  The dissemination of reviews that integrate the best 

clinical and economic evidence on a new product would be also important (Payne and Prokorovsky, 2007). 

Other valuable information for local care would be the identification of costs and savings on various budgets 

within the healthcare system (or within hospitals’ departments), so that (dis)incentives of using the new 

HUDs are analysed. Information on how budgets could be (re)aligned to ease the introduction of a new cost-

effective HUD might be also helpful (Drummond et al., 2003; van Gool et al., 2007). 

Current discussions on Portuguese pharmaceutical policies also address these issues. Changes suggested by 

Ribeiro et al. (2011) in policies related to hospital drugs start with the buying process of these drugs, 

recommending a centralized purchase of the most commonly used ones. Then, they recommend monitoring 

the use of drugs in hospitalizations and hospital ambulatory services and to link contracts between 

INFARMED and MA’s holder after RA with programme contracts, assuring that incentives and policies are 

coherent. In the Netherlands hospital-financing system, for example, a new Diagnosis Treatment Combination 

must be obtained when a new procedure is introduced into medical specialist care (Polley et al., 2009).  

Ribeiro et al. (2011) also suggest reviewing the legal framework of drugs provided at the hospital ambulatory 

care. This suggestion is clearly linked to gaming and inefficiency incentives provided by the current legal 

framework. HUDs provided at hospital ambulatory services are legally of hospital’s financial responsibility. 

This activity is not quantified in programme contracts’ methodology. Therefore, it is commonly reported as a 

non-financed activity, leading to perverse incentives. In order to get some funding for HUDs provision, 

hospitals have incentives to misreport activity levels, reporting some ambulatory DRG production line for the 

HUDs’ provision. Audits have shown high rates of pharmaceutical expenditure in some production lines as 

day-care sessions or outpatient visits (Tribunal de Contas, 2011). This may help explain why results presented 

in Section 5.1 show no evidence of a substantial different introduction of these HUDs when compared to the 

average results. 

 

7. CONCLUSION 

This dissertation is a first approach to study the introduction of HUDs in Portuguese NHS hospitals since the 

regulatory changes took place in January 2007. Although analyses followed here cannot be considered 

perfectly reliable, they suggest some issues that might be worth of attention and further research. The rate of 

introduction of new HUDs into hospital formularies after RA seems rather small, with the exception being 

HUDs for HIV infections. Why do these drugs have a higher acceptance rate? Is it because its financing is 

monthly updated and directly linked to the number of patients included in this category? Why do drugs that 

fill a therapeutic gap or considered dominant strategies seem to be less adopted than those in opposed 

categories? Local decision-makers seem to be giving further attention to EES, but are they disregarding the 

budgetary impact when new HUDs are considered? Further attention should be given to needs from these 

decision-makers on EES, namely in what regards the inclusion of all relevant therapeutic alternatives and the 

consideration of a hospital perspective and an easier access to EES. 
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APPENDIX 1 

INN
Reimbursement 

Approval Date
Therapeutic Area

Hospital Service 

Department

Dominant 

Strategy

Therapeutic 

Gap
Orphan Drug Financing Scheme

abatacept 13.07.2009 Rheumatoid Arthritis Rheumatology No No No
DRG production line 

(day-care session)

agalsidase alfa 24.10.2008 Fabry Disease Neurology Yes No Yes
DRG production line 

(day-care session)

ambrisentan 19.02.2009 Pulmonary Hypertension Cardiology Yes No No

Provision at hospital 

ambulatory care 

services

anidulafungin 12.01.2009 Candidiasis

Infectious 

Diseases, 

Intensive Care 

Unit or Clinal 

Haematology

Yes No No
DRG production line 

(hospital discharge)

azacitidine 20.10.2010
Myelodysplastic 

Syndromes

Clinical 

Haematology
No Yes Yes

DRG production line 

(chemotherapy)

bivalirudin 23.06.2010

Transluminal 

Angioplasty; 

Percutaneous Coronary; 

Acute Coronary 

Syndrome

Cardiothoracic 

surgery
Yes No No

DRG production line 

(hospital discharge)

cladribine 27.05.2009 Hairy Cell Leukemia
Clinical 

Haematology
Yes No No

DRG production line 

(chemotherapy)

clofarabine 26.05.2010

Precursor Cell 

Lymphoblastic Leukemia-

Lymphoma

Pediatric 

Oncology
No Yes No

DRG production line 

(chemotherapy)

darunavir 07.03.2008 HIV Infections
Infectious 

Diseases
Yes No No

Capitation payment 

(Integrated Care)

dasatinib 08.11.2007

Precursor Cell 

Lymphoblastic Leukemia-

Lymphoma; Chronic 

Myelogenous Leukemia 

(BCR-ABL Positive)

Clinical 

Haematology
Yes No No

Provision at hospital 

ambulatory care 

services

dexrazoxane 14.09.2010

Extravasation of 

Diagnostic and 

Therapeutic Materials

Medical 

Oncology
Yes No Yes

DRG production line 

(chemotherapy)

efavirenz + 

emtricitabine + 

tenofovir 

disoproxil

05.08.2008 HIV Infections
Infectious 

Diseases
Yes No No

Capitation payment 

(Integrated Care)

etravirine 25,08,2009 HIV Infections
Infectious 

Diseases
Yes No No

Capitation payment 

(Integrated Care)

human 

fibrinogen / 

human thrombin

25.08.2009 Surgical Hemostasis
Surgery or 

Transplant Units
Yes No No

DRG production line 

(hospital discharge)

gadoversetimide 28.07.2009
Magnetic Resonance 

Imaging
Imaging Yes No No

DRG production line 

(hospital discharge or 

outpatient visit)

lenalidomide 30.01.2009 Multiple Myeloma
Medical 

Oncology
No No No

Provision at hospital 

ambulatory care 

services

disodium 

levofolinate
25.08.2009

Antineoplastic 

treatment

Medical 

Oncology
Yes No No

DRG production line 

(chemotherapy)

maraviroc 18.03.2009 HIV Infections
Infectious 

Diseases
Yes Yes No

Capitation payment 

(Integrated Care)

mecasermin 29.03.2010 Laron Syndrome Endocrinology No Yes Yes

Provision at hospital 

ambulatory care 

services

nilotinib 29.11,2010

Chronic Myelogenous 

Leukemia (BCR-ABL 

Positive)

Clinical 

Haematology
Yes No No

Provision at hospital 

ambulatory care 

services

panitumumab 06.10.2009 Colorectal Neoplasms
Medical 

Oncology
Yes No No

DRG production line 

(chemotherapy)

raltegravir 27.07.2008 HIV Infections
Infectious 

Diseases
Yes No No

Capitation payment 

(Integrated Care)

ranibizumab 26.05.2008

Macular Edema; 

Diabetes Complications; 

Wet Macular 

Degeneration

Ophthalmology No No No
DRG production line 

(hospital discharge)

sorafenib 21.10.2008

Renal Cell Carcinoma; 

Hepatocellular 

Carcinoma

Medical 

Oncology
No No No

Provision at hospital 

ambulatory care 

services

sugammadex 06.05.2010 Neuromuscular Blockade
Surgery or 

Transplant Units
No No No

DRG production line 

(hospital discharge)

tacrolimus 15.05.2009 Graft Rejection

Gastroenterology 

or Transplant 

Unit

Yes No No

Provision at hospital 

ambulatory care 

services

tocilizumab 14.09.2010
Rheumatoid

Arthritis
Rheumatology Yes No Yes

DRG production line 

(day-care session)  



25 
 

APPENDIX 2 

 
QUESTIONÁRIO – COMISSÃO DE FARMÁCIA E TERAPÊUTICA (CFT) 

 
Periodicidade das reuniões da CFT  

 Mensal   □ 

 Bimestral  □ 

 Trimestral  □  

Outro   □   Por favor especifique: _______________ 

 
 
CARACTERÍSTICAS DO RESPONDENTE 

Sexo:  Masculino  □ Feminino       □ 

Anos de carreira hospitalar _______ 

 

Formação em Economia da Saúde (Avaliação Económica) Sim □  Não □ 

 

Se respondeu sim, por favor especifique:  

 Curso de Pós-Graduação   □ 

 Curso Intensivo em Farmacoeconomia  □ 

 Outro      □  Por favor especifique:___________ 

 

 

Numa escala de 0 a 5, auto-avalie o seu nível de conhecimentos em Economia da Saúde (Avaliação 
Económica): 

(Considere que 0 corresponde a “nenhum conhecimento” e 5 a “nível elevado de conhecimentos”) 

    
0 1 2 3 4 5 

            



26 
 

 
DECISÕES SOBRE NOVOS MEDICAMENTOS PARA UTILIZAÇÃO EM MEIO HOSPITALAR* 

*Medicamentos ao abrigo do Artigo 3º do Decreto-Lei nº 48-A/2010 de 13 de Maio, que altera o Decreto-Lei 

nº 195/2006 de 3 de Outubro:   

 “ (…) medicamentos reservados exclusivamente a tratamentos em meio hospitalar e outros medicamentos sujeitos a 

receita médica restrita, para efeito da sua aquisição pelos hospitais do Serviço Nacional de Saúde, independentemente 

do seu estatuto jurídico. (…) Os medicamentos reservados exclusivamente a tratamentos em meio hospitalar e outros 

medicamentos sujeitos a receita médica restrita são os que se encontram classificados como tal na respectiva 

autorização de introdução no mercado (AIM).” 

 

 

1. Factores considerados na tomada de decisão 

Indique a importância que dá a cada um dos factores apresentados, numa escala de 0 a 5, em que 0 

corresponde a “nada importante” e 5 a “muito importante”. (NS/NR – Não sabe / Não Responde)  

 

  0 1 2 3 4 5 NS/NR 

Evidência de segurança          

Evidência de efectividade         

Evidência de custo-efectividade         

Evidência sobre impacto na qualidade de vida dos doentes         

Impacto no custo de tratamento do doente 1         

Custo de aquisição do medicamento         

Orçamento disponível         

Número de doentes elegíveis esperados no hospital         

Gravidade da doença         

Falta de alternativas terapêuticas         

Simplicidade de administração         

Necessidade de monitorização do doente         

Preferências expressas pelo doente         

Preferências expressas por especialistas médicos do hospital         

Preferências expressas por associações médicas         

Informação divulgada pela indústria farmacêutica         

Outro (por favor especifique): 
 

        

 
1
 Impacto da utilização do novo medicamento na despesa hospitalar com o tratamento do doente. 
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2. Fontes de informação utilizadas 

 

Considerando ainda a tomada de decisão de compra de novos medicamentos, indique a importância que dá a 

cada uma das fontes de informação apresentadas, numa escala de 0 a 5, em que 0 corresponde a “nada 

importante” e 5 a “muito importante”. (NS/NR – Não sabe / Não Responde) 

 
 

  0 1 2 3 4 5 NS/NR 

Relatórios de Avaliação Prévia (INFARMED)         

Documentos publicados pela European Medicines Agency (EMA)         

Conferências médicas e farmacêuticas         

Revistas científicas         

Associações médicas         

Opinião de peritos internacionais         

Orientações clínicas nacionais         

Orientações clínicas internacionais         

Indústria farmacêutica         

Informação de associações de doentes         

Publicações de estudos de avaliação económica         

Outro (por favor especifique): 
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3. Relatórios de Avaliação Prévia – INFARMED* 

*Relatórios entregues aos hospitais pelo INFARMED, também disponíveis no site da instituição: 

http://www.infarmed.pt/portal/page/portal/INFARMED/MEDICAMENTOS_USO_HUMANO/AVALIACAO_ECONOMICA_E

_COMPARTICIPACAO/MEDICAMENTOS_USO_HOSPITAL 

Indique a sua opinião sobre o nível de detalhe da informação apresentada, tendo em atenção as suas 

necessidades para a tomada de decisão sobre a compra de novos medicamentos de utilização em meio 

hospitalar: 

Considere uma escala de 0 a 5, em que 0 corresponde a “informação relevante inexistente” e 5 a “informação 

suficientemente detalhada”. (NS/NR – Não sabe / Não Responde) 

  0 1 2 3 4 5 NS/NR 

Informação sobre a patologia associada ao medicamento         

Informação sobre alternativas de tratamento         

Descrição da técnica da análise utilizada 2         

Perspectivas a que se referem os resultados do estudo de avaliação 
económica 3 

        

Hipóteses assumidas na análise 4         

Horizonte temporal considerado 5         

Identificação de:         

Custos unitários 6         

Custo de tratamento adicional por doente 7         

Efectividade de cada alternativa terapêutica         

Efectividade adicional do medicamento novo         

Impacto sobre a sobrevivência         

Impacto sobre a qualidade de vida         

Resultado do estudo de avaliação económica         

Impacto da incerteza sobre os resultados (análises de sensibilidade) 8         

Outro (por favor especifique): 
 

        

 

2
 Técnica de análise utilizada na avaliação de custos económicos e benefícios clínicos das estratégias terapêuticas alternativas: Análise 

de Minimização de Custos (AMC), Análise Custo-Efectividade (ACE), Análise Custo-Utilidade (ACU), Análise Custo-Benefício (ACB) 
3
 Por “perspectiva” entende-se o ponto de vista considerado no estudo de avaliação económica. Por exemplo: Sociedade, Serviço 

Nacional de Saúde, Hospital, etc. 
4
 Pressupostos assumidos pelo estudo de avaliação económica sobre os parâmetros utilizados na análise. Estes pressupostos são 

muitas vezes necessários devido à incerteza associada aos mesmos parâmetros e/ou à ausência de informação sobre os mesmos. 
5
 Período de referência considerado na avaliação de custos económicos e consequências clínicas considerados no estudo de avaliação 

económica. 
6
 Custo unitário de cada um dos recursos considerados no estudo. 

7 
Diferença no custo de tratamento do doente quando é utilizada a nova alternativa terapêutica. 

8 
Variação dos resultados do estudo de avaliação económica face à alteração dos parâmetros-chave cujos valores estão associados a 

incerteza.  
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4. Utilização de estudos de avaliação económica (EAE) 

4.1. Importância de indicadores 

Indique a importância que dá a cada um dos indicadores apresentados, numa escala de 0 a 5, em que 0 

corresponde a “nada importante” e 5 a “muito importante”. (NS/NR – Não sabe / Não Responde) 

  0 1 2 3 4 5 NS/NR 

Anos de Vida Ganhos 9         

Anos de Vida Ajustados pela Qualidade (AVAQ ou QALYs) 10         

Custo de tratamento adicional por doente (para o hospital) 11         

Número de doentes elegíveis esperados no hospital         
 
 

9
 Sobrevivência adicional, medida em anos.

  

10 
Medida que sintetiza num único valor o total de melhorias no estado de saúde, de uma pessoa ou de um grupo, em termos de anos 

de vida ganhos (sobrevivência adicional) e da qualidade de vida que lhe está associada, em resultado de uma qualquer intervenção.
  

11 
Diferença no custo de tratamento do doente quando é utilizada a nova alternativa terapêutica.
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4.2. Indique se considera que os seguintes aspectos são barreiras à utilização de EAE 

Considere uma escala de 0 a 5, em que 0 corresponde a “não considero uma barreira” e 5 a “é uma barreira 

muito importante”. (NS/NR – Não sabe / Não Responde)  

 

  0 1 2 3 4 5 NS/NR 

Demasiada preocupação com controlo de custos         

Dificuldade na redistribuição de recursos (entre serviços ou entre curto e 
longo-prazo) 12 

        

Os horizontes temporais dos EAE são normalmente demasiado extensos 13         

Ausência de análise na perspectiva do hospital 14         

Omissão de análise de alternativas terapêuticas relevantes         

Limitações de tempo para recolha e análise de estudos         

Os EAE baseiam-se em demasiadas hipóteses (contestáveis)         

Dificuldade no acesso a EAE         

Complexidade dos EAE         

Excesso de informação e dificuldade na sintetização de informação         

Desconfiança de estudos financiados pela indústria farmacêutica         

Falta de formação em economia da saúde (avaliação económica)         

Objecções éticas à aplicação de critérios económicos na selecção de 
alternativas terapêuticas 

        

Outro (por favor especifique): 
 

        

 
12 

Entre serviços: A poupança de recursos com determinados grupos de doentes permite a aplicação desses recursos noutros 
doentes?   

   Entre curto e longo-prazo: É viável investir numa nova alternativa terapêutica que permite poupança de recursos apenas no futuro? 
13 

O período de referência considerado na avaliação de custos económicos e consequências clínicas incluídos no estudo de avaliação 
económica é habitualmente demasiado extenso. 
14 

O estudo não inclui uma análise que considere os custos e consequências de interesse do ponto de vista hospitalar. 
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4.3. Indique se considera que os seguintes factores são importantes para facilitar a utilização de 

EAE? 

Indique a importância que dá a cada um dos factores apresentados, numa escala de 0 a 5, em que 0 

corresponde a “nada importante” e 5 a “muito importante”. (NS/NR – Não sabe / Não Responde)  

 

  0 1 2 3 4 5 NS/NR 

Mais formação em economia da saúde (avaliação económica)         

Maior flexibilidade no orçamento disponível         

Maior flexibilidade na redistribuição de recursos         

Maior facilidade no acesso a EAE         

Inclusão de todas as alternativas terapêuticas disponíveis no EAE         

Outro (por favor especifique): 
 

        

 
 

4.4. Quantas vezes consultou um estudo de avaliação económica nos últimos 12 meses?  

Nenhuma  □ 

1 a 3 vezes  □ 

4 a 6 vezes  □ 

Mais de 6 vezes  □ 

 

 

 

COMENTÁRIOS ADICIONAIS:  

Se tiver algum comentário adicional, por favor use este espaço para o fazer. 

 

 

 

 

 

 

 

 

 

 

 

OBRIGADA PELO TEMPO DISPENSADO 
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APPENDIX 3 
 

Figure A3.1 – Distribution of new HUDs across hospital service departments 
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Table A3.2 – Introduction of new HUDs into Portuguese NHS Hospitals 

 

HUDs

(INN)

Hospital Service 

Department

Number of hospitals 

with the hospital 

department

Number of hospitals 

that bought the drug 

(2007-2010)

Percentage of hospitals that 

bought the new HUD 

(among those that have the 

hospital department)

abatacept Rheumatology 19 7 37%

agalsidase alfa Neurology 37 4 11%

ambrisentan Cardiology 49 8 16%

anidulafungin

Infectious Diseases, 

Intensive Care Unit or 

Clinal Haematology

44 20 45%

azacitidine Clinical Haematology 30 1 3%

bivalirudin Cardiothoracic surgery 7 0 0%

cladribine Clinical Haematology 30 1 3%

clofarabine Pediatric Oncology 39 3 8%

darunavir Infectious Diseases 23 18 78%

dasatinib Clinical Haematology 30 17 57%

dexrazoxane Medical Oncology 42 0 0%

efavirenz + 

emtricitabine + 

tenofovir 

disoproxil

Infectious Diseases 23 16 70%

etravirine Infectious Diseases 23 13 57%

human 

fibrinogen / 

human thrombin

Surgery or Transplant 

Units
50 17 34%

gadoversetimide Imaging 54 0 0%

lenalidomide Medical Oncology 42 19 45%

disodium 

levofolinate
Medical Oncology 42 5 12%

maraviroc Infectious Diseases 23 11 48%

mecasermin Endocrinology 28 3 11%

nilotinib Clinical Haematology 30 5 17%

panitumumab Medical Oncology 42 12 29%

raltegravir Infectious Diseases 23 19 83%

ranibizumab Ophthalmology 33 13 39%

sorafenib Medical Oncology 42 29 69%

sugammadex
Surgery or Transplant 

Units
50 19 38%

tacrolimus
Gastroenterology or 

Transplant Unit
39 10 26%

tocilizumab Rheumatology 19 2 11%  
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Table A.3.3 – Sub-group analysis of the average percentage of  
hospitals’ introduction of new HUDs in the hospital formulary 

 

Average Std Min Max

27 31% 25% 0% 83%

Yes 19 31% 27% 0% 83%

No 8 31% 21% 3% 69%

Yes 4 17% 18% 3% 48%

No 23 34% 25% 0% 83%

Yes 5 27% 25% 0% 70%

No 22 32% 25% 0% 83%

Yes 3 7% 5% 0% 11%

No 24 37% 25% 0% 83%

DRG production line 15 18% 16% 0% 45%

Provision at hospital 

ambulatory services
7 34% 21% 11% 69%

Capitation payment 5 67% 13% 48% 83%

Percentage of hospitals that bought the new HUD 

(among those that have the hospital department)
Number of 

HUDs

Financing Scheme

Orphan Drug

Easier to administer 

or to manage

Therapeutic Gap

Dominant Strategy

Overall Results

 
 
 

Table A.3.4 – Average percentage of hospitals’ introduction of new HUDs  
in the hospital formulary per hospital department 

 

Average Std Min Max

Overall Results 27 31% 25% 0% 83%

Cardiology 1 16% - - -

Endocrinology 1 11% - - -

Gastroenterology or 

Transplant Unit
1 26% - - -

Infectious diseases 6 63% 14% 45% 83%

Intensive Care Unit 1 45% - - -

Neurology 1 11% - - -

Rheumatology 2 24% 13% 11% 37%

Clinical Haematology 5 25% 22% 3% 57%

Medical Oncology 5 31% 24% 0% 0%

Surgery or Transplant unit 2 36% 2% 34% 38%

Cardiothoracic surgegy 1 0% - - -

Ophthalmology 1 39% - - -

Imaging 1 0% - - -

Pediatric oncology 1 8% - - -

Note: anidulafungin i s  included in more than one hospi ta l  s ervice department

Number of 

HUDs

Percentage of hospitals that bought the new HUD 

(among those that have the hospital department)
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APPENDIX 4 
 

Table A4.1 – Sensitivity Analysis: Logistic Regression output 
Increasing the number of hospitals buying each HUD by 10% 
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Table A4.2 – Sensitivity Analysis: Logistic Regression output 

Observations extension through replication of observations from HUDs financed through provision 
at hospital ambulatory care or capitation payment 
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Table A4.3 – Sensitivity Analysis: Logistic Regression output 

Excluding HUDs which financing are included on a capitation payment  
(using financing through DRG production line as the baseline) 
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Table A4.4 – Sensitivity Analysis: Logistic Regression output 

Excluding HUDs which financing are included on a capitation payment 
(using financing through provision at hospital ambulatory services as the baseline) 
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APPENDIX 5 
 

Figure A5.1 – Sources of information used 
Scale: 0 (not at all important) to 5 (very important) 

 

 
 
 
 

Figure A5.2 – Information of Prior Assessment Reports (INFARMED) 
Scale: 0 (inexistence of relevant information) to 5 (adequate level of information) 

 
 
 

 
 
 
 


