
Copyright@ Ferrario L | Biomed J Sci & Tech Res | BJSTR. MS.ID.005293. 25227

Research Article

ISSN: 2574 -1241

Integrating Health Technology Assessment and  
Multi-Criteria Decision Analysis in Optimizing 

Diabetic Macular Edema Management: Results from 
an Italian Multi-Regional Study

Ferrario L1*, Foglia E1, Bandello F2, Beltramini S3, Ferri C4, Franzin M4, Fusco F5, Introini U6, 
Medaglia M7, Nicolò M8, Elisabetta Nuti5, Scarpa G9, Staurenghi G10, Tadini P4, Tessari R10, 
Tobaldi R3, Urban F9, Zuppini T11 and Croce D12

1Centre for Research on Health Economics, Social and Health Care Management, LIUC - Università Cattaneo, Castellanza, Italy
2University Scientific Institute San Raffaele Hospital
3Pharmaceutical Department, IRCCS San Martino IST, Genova, Italy
4Pharmaceutical Department, Scientific Institute San Raffaele, Milan, Italy
5Department of Ophthalmology Policlinico Santa Maria alle Scotte, Siena, Italy
6Department of Ophthalmology, Scientific Institute San Raffaele, Milan, Italy
7Drug, Medical Device and HTA Department, Lombardy Region, Italy
8University EYE Clinic, DiNOGMi University of Genova IRCCS San Martino IST, Genova, Italy
9Department of Ophthalmology, Ca Foncello Hospital, ULSS 9 Treviso, Italy
10Department of Ophthalmology, ASST Fatebenefratelli Sacco, Milan, Italy
11Pharmaceutical Department, Sacro Cuore Don Calabria Hospital (Negrar), Verona, Italy
12School of Public Health, Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, South Africa

*Corresponding author: Lucrezia Ferrario, Mecon, Centre for Health Economics, Social and Health Care Management, LIUC 
Università Cattaneo, Corso Matteotti, 22, 21053 Catellanza (VA), Italy

      DOI: 10.26717/BJSTR.2020.32.005293

ARTICLE INFO ABSTRACT

Background: The application of multi-criteria decision analysis in healthcare, has 
recently increased as decision makers seek robust data to inform policy decisions. The 
present study aimed at evaluating the benefits of three licensed drug (Ranibizumab, 
Dexamethasone and Aflibercept), for treating diabetic macular edema, within 4 Italian 
regional settings, according to a multi-criteria decision analysis based on the Core Model 
domains.

Methods: After the assessment of the EUnetHTA Core Model domains, an appraisal 
was then undertaken by applying the multi-criteria decision analysis methodology, 
according to 11 criteria. An initial domain-prioritization phase was followed by the 
technology evaluation across domains. The four appraisals were compared to identify 
how closely they matched.

Results: Despite the differing professional roles of the experts from four separate 
Regional healthcare systems, the only statistically significant differences found in 
the domain-prioritization phase, was the heterogeneity of weight given to the equity 
dimension (p=0.013). Similarly, the scores attributed to each domain for a particular 
technology showed minimal inter-evaluator variability, demonstrating the robustness 
of this multi-criteria decision analysis. The only significant difference found, was that 
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Introduction
Health Technology Assessment (HTA) is a widely implemented 

technical tool used to inform the decision-making process by 
providing policymakers with objective and relevant data, thus 
improving the efficiency in the allocation of resources [1]. The main 
feature of HTA is the possibility of including different perspectives, 
with an evidence-based approach, in the comparison of different 
technologies [2], thus investigating their economic, social, clinical, 
ethical, and organisational implications [3]. HTA Agencies and 
practitioners worldwide have acknowledged HTA as being “the 
gold standard” (i.e. reference practice), for identifying and selecting 
the most promising innovations in healthcare, avoiding waste on 
innovations that do not generate “enough value”, in relation to 
their costs [4]. It should be noted that the definition of healthcare 
technologies ranges from biopharmaceuticals and diagnostics to 
medical devices, thus also including clinical procedures and clinical 
pathways [5], requiring the implementation of HTA practices for 
all the different categories of healthcare technology, and ensuring 
a quantitative evaluation, both in the assessment, and in the 
appraisal phase. Although HTA can be adopted for the assessment 
of any healthcare technology, the formal requirement of a multi-
dimensional and multi-disciplinary approach as a necessary pre-
requisite for the systematic adoption of the technology varies 
across healthcare systems. Italian law [6] for example requires 
the implementation of an HTA approach for medical devices. 
Given the significance of correctly assessing the impact of the 
adoption of a healthcare technology, it is important to carry out 
a complete HTA evaluation that does not focus solely on cost and 
effectiveness parameters due to scarce economic resources or time 
constraints. On the one hand, the literature [7] has reported how 
the use of a mini-HTA [8] could generate, in many cases, insufficient 
information. A mini-HTA generally includes a description of the 
assessed technology and the comparator, but evidence regarding 
the selection and interpretation of the clinical literature and 
other data is often missing. On the other hand, the analysis of all 
the implications derived from an innovative technology, with the 
assessment of all the dimensions required by the EUnetHTA Core 
Model [4], often takes a significant amount of time, absorbing a 
substantial quantity of human and economic resources [9].

Whilst HTA’s are often based, explicitly or otherwise, on the 
EUnetHTA Core Model, the appraisal can be further supported  
[9] through the use of a Multi-Criteria Decision Analysis (MCDA)  

 
approach [10-11]. The combination of both approaches allows 
for the achievement of a final quantitative comparison of the 
technologies evaluated, taking into account multiple criteria, in 
an explicit manner [12]. This provides a quantitative report for 
payers and decision makers developed in a transparent manner, 
aimed at supporting the decision-making process [10-11]. Despite 
the use of MCDA in healthcare, as an alternative methodological 
approach for assessing the value of healthcare interventions, 
ranging from licensing decisions at the marketing authorization 
stage [13-14], to coverage decisions at the HTA stage [10,15], or 
to treatment selection decisions at prescribing level [16-17], there 
is little documented about the integration of HTA and MCDA [1]. 
Focusing on the comparison between healthcare technologies 
available for the treatment of a specific pathology, the setting 
of the diabetic macular edema (DME) represents an excellent 
opportunity for a case study of the integration between HTA and 
MCDA. One of the most significant healthcare expenditure items, in 
the ophthalmological setting, is that devoted to intravitreal drugs 
used for the treatment of maculopathies. DME is a disabling and 
prevalent maculopathy, affecting on average 6.81% of the diabetic 
population, thus generating significant social and economic burden. 
Given the scale of this disease and, above all, its growing potential 
impact in the future, due to the increasing incidence of diabetes 
and to the ageing population, it is becoming ever-more necessary 
to improve patient access to DME treatment strategies and, at the 
same time, to understand the opportunity for optimizing the cost 
of such strategies.

The present study aimed at evaluating the implementation 
of an HTA multi-dimensional approach, integrated with a multi-
criteria decision analysis in the appraisal phase, in the context 
of the therapeutic technologies licensed for DME treatment 
(Ranibizumab, Dexamethasone and Aflibercept). The study was 
developed within four Italian regions: Lombardy, Liguria, Tuscany 
and Veneto, thus testing the robustness of the combined approach, 
in four different regional settings. 

Methods
In order to achieve the above-mentioned objective, a multi-

dimensional comparison of principal treatments available was 
carried out, using the EUnetHTA Core Model [4] and MCDA [10-
11]. In particular, the investigated treatments were Ranibizumab 

Dexamethasone received higher scores in the safety and efficacy dimensions (p=0.002). 
The appraisals in all 4 regions demonstrated that Dexamethasone implant received a 
higher overall score than the comparator technologies. 

Conclusions: The evaluation demonstrates that multi-criteria decision analysis can 
enhance the technology assessment process, providing decision makers with a robust 
method of assessing the preferable treatment options, for patients suffering from 
diabetic macular edema.
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(reimbursed for the treatment of DME since December 2012), 
Aflibercept (reimbursed since March 2015), and Dexamethasone 
implant (initially reimbursed for second-line “off-label” use in 
DME from July 2014, then fully reimbursed from August 2015), all 
utilized within the Lombardy, Liguria, Tuscany and Veneto regions. 
It should be noted here, that the drug bevacizumab, despite its use in 
some countries [18-20], was not included in the present evaluation 
in DME patients, since its use is only foreseen by the Italian NHS for 
patients with “wet age-related” macular degeneration.

The following study design, consisting of three distinct phases, 
was implemented.

A. Production of four complete HTA reports, by means 
of literature research, qualitative and quantitative HTA 
questionnaires, and interviews administered to 21 healthcare 
professionals, considering the real-life clinical practice 
within the four different regions and the use of Ranibizumab, 
Dexamethasone and Aflibercept treatment options in routine 
patient management. The reports were structured, with 
reference to the dimensions derived from the EUnetHTA Core 
Model. 

i.  general relevance

ii.  safety

iii.  efficacy

iv.  economic and financial impact

v.  equity aspects

vi.  social, ethical and legal dimensions; and 

vii.  organizational impact (assessed from both a qualitative 
and quantitative perspective), taking into account the 
particular characteristics of the technologies offered for the 
aforementioned assessment.

B. Development of a final appraisal for each report, including 
a quantitative summary of the results derived from the 
judgments attributed by healthcare professionals with various 
roles, and within different organizational settings. The chosen 
MCDA approach included a step in which the dimensions 
were prioritised by 21 healthcare professionals, followed by 
a final evaluation carried out by 12 HTA experts. The latter 
stage involved attributing a score for each technology, in each 
dimension, via a 3-level rating score (from “1” low performing 
to “3” high performing). Further details with regard the 
methods used for the enhancement of each dimension, as 
well as the criteria evaluated for MCDA are listed in Table 1. 
Once having collected all the information, inferential analyses 
were conducted. In particular, the investigation statistically 
significant differences, was performed by means of “one-way” 
Anova tests between the attributed scores of the evaluators, 
comparing the four appraisals with each other, in order to 
identify how closely they matched. All statistical analyses were 
conducted using the Statistical Package for Social Science (SPSS 
version 22)

Table 1: Methods used for HTA evaluation and related scores attributed for MCDA.

Domains Description Of The 
Domains

Quantitative And Qualitative Metrics For The 
Evaluation

Scores And Their Related Descriptions For 
The Application Of The MCDA

General and 
Technical relevance 

Health problem and 
current use of the 

technology

Definition of the populated with diagnosis of DME, 
in accordance with the Italian epidemiological 
data available, both at national and at regional 

levels.

1 – Small number of potentially DME affected 
patients

2- Moderate number of potentially DME affected 
patients

3- Significant number of potentially DME 
affected patients

Description 
and Technical 

Characteristics

Definition of the benefits related to all the licensed 
drugs available in the clinical practice, for DME 

treatment.

1 – Poor clinical benefits and advantages of the 
drug

2 – Medium clinical benefits and advantages of 
the drug

3 – High clinical benefits and advantages of the 
drug

Safety
Rate of mild, moderate 

and severe adverse 
events

Identification of the possible drug-related adverse 
events for DME patients, in terms of evidence-

based incidence-rate data derived from literature 
evidence available on the topic. These events 
were also economically evaluated, in order to 

analyze their economic impact, considering the 
NHS perspective, in accordance with the standard 
clinical pathways, declared by hospitals involved 
in the study – according to the Delphi methods, 
consistent with International and National HIV 

Guidelines, and Regional Clinical Pathways.

1 – The intreavitreal drug presents a significant 
decrease in patients’ safety 

2 – The intreavitreal drug presents no impact in 
patient’s safety

3 – The intravitreal drug presents a significant 
increase in patient’s safety

http://dx.doi.org/10.26717/BJSTR.2020.32.005293
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Clinical effectiveness Efficacy indicators

Identification of the clinical benefits related to 
the use of the licenced drugs for DME treatment, 
in terms of capability of the therapeutic strategy 

to ….

1 – The prevention strategy presents a 
significant increase in HIV occurrence rate

2 – The prevention strategy presents no impact 
in HIV occurrence rate

3 – The prevention strategy presents a 
significant decrease in HIV occurrence rate

Costs and economic 
evaluation

Activity Based Costing 
Analysis 

Clinical pathway economic evaluation, considering 
patients treated with ranibizumab, aflibercept, 

and dexamethasone, assuming the regional 
healthcare services point of view, and considering 

a 12-month time horizon.

1 – The intravitreal drug presents a substantial 
economic impact on the clinical pathway

2- The intravitreal drug presents an insignificant 
and sustainable economic impact on the clinical 

pathway

3 – The intravitreal drug presents a favorable 
and low economic impact on the clinical pathway

Budget impact analysis

The above-mentioned clinical pathway cost per 
DME patients, was multiplied by the total number 
of patients potentially eligible to DME treatment 
thus comparing a baseline scenario (consisting 
of Ranibizumab intravitreal injections alone), 

was compared with various different innovative 
scenarios consisting of the introduction of both 

aflibercept and dexamethasone therapeutic 
strategies.

1 – The intravitreal drug presents a substantial 
economic impact on the regional healthcare 

service

2 – The intravitreal drug presents an 
insignificant and sustainable impact on the 

regional healthcare service

1 – The intravitreal drug presents a favorable 
economic impact on the regional healthcare 

service

Equity aspects
Perceived aspects 

related to the access 
to care

The equity aspect was examined by means of 
a qualitative questionnaire, completed by 21 

healthcare professionals, based on a 7-item Likert 
scale (ranging from -3 to +3), considering the 

following items: 1) Impact on the access to care; 
2) Impact on the hospital waiting lists; 3) Access 
to care, including people on a legally protected 

status; 4) Impact on caregivers’ quality of life; 5) 
Impact on the patients’ retention in care. 

1 – The intravitreal drug presents a decrease in 
the access to care for DME patients at local level

2 – The intravitreal drug presents no impact in 
the access to care for DME patients at local level

3 – The intravitreal drug presents an increase in 
the access to care for DME patients at local level

Social aspects
Social and Ethical 

perceived aspects: the 
clinicians’ point of view

The social and ethical aspect was examined by 
means of a qualitative questionnaire, completed 

by 21 healthcare professionals, based on a 7-item 
Likert scale (ranging from -3 to +3), considering 

the following items.

1) Ability of the drug to protect the patients’ 
autonomy. 2) Ability of the drug to protect the 

human rights. 3) Ability of the drug to protect the 
patients’ integrity. 4) Ability of the drug to protect 
the patients’ dignity. 5) Impact of the drug on the 
patients’ willingness to pay. 6) Impact of the drug 
on the patients’ religion. 7) Impact of the drug on 
social costs. 8) Impact of the drug on the patients’ 

perceived quality of life.

1 – The intravitreal drug presents a decrease in 
individuals reported outcomes, considering the 

clinicians’ perspective

2 – The intravitreal drug presents no impact in 
individuals reported outcomes, considering the 

clinicians’ perspective

3 - The intravitreal drug presents an increase in 
individuals reported outcomes, considering the 

clinicians’ perspective

1) Ability of the drug to protect the patients’ 
autonomy. 2) Ability of the drug to protect the 

human rights. 3) Ability of the drug to protect the 
patients’ integrity. 4) Ability of the drug to protect 
the patients’ dignity. 5) Impact of the drug on the 
patients’ willingness to pay. 6) Impact of the drug 
on the patients’ religion. 7) Impact of the drug on 
social costs. 8) Impact of the drug on the patients’ 

perceived quality of life.

2 – The intravitreal drug presents no impact in 
individuals reported outcomes, considering the 

clinicians’ perspective

Legal aspects Legal perceived aspects

The ethical aspect was examined by means of 
a qualitative questionnaire, completed by 21 

healthcare professionals, based on a 7-item Likert 
scale (ranging from -3 to +3), considering the 

following items.

1) Authorization level (national/ European/
international). 2) Legal impact on safety issues. 
3) Infringement of intellectual property rights. 

4) Impact on the production warranties. 5) Need 
to regulate the drug acquisition and costs. 6) The 
legislation covers the regulation of technology, for 

all categories of users.

1 – The intravitreal drug presents the need to 
regulate its acquisition 

2 – The intravitreal drug presents no need to 
regulate its acquisition

3 – The intravitreal drug presents an 
improvement of the related legal concerns
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Organizational 

aspects

Organizational 

perceived aspects

The ethical aspect was examined by means of 
a qualitative questionnaire, completed by 21 

healthcare professionals, based on a 7-item Likert 
scale (ranging from -3 to +3), considering the 

following items.

. 1) Additional staff. 2) Training courses devoted 
to clinicians. 3) Training courses devoted to 

healthcare professionals. 4) Internal hospital 
meetings. 5) Additional rooms and services. 6) 
Additional furniture. 7) Impact on the internal 
processes. 8) Impact on the processes between 

the Pharmaceutical Department and the 
Ophthalmology Department. 9) Impact on the 

number of access.

1 – The intravitreal drug presents a qualitative 
negative impact, since it requires important 

organizational efforts without any advantage for 
the hospital

2 – The intravitreal drug presents no qualitative 
organizational impact

3 – The intravitreal drug presents a qualitative 
positive impact, since it requires small 

organizational efforts with some advantages for 
the hospital

Organizational 

quantitative aspects: 
impact on the hospital 

system capacity

Definition of the organizational benefits, in terms 
of operating room (OR) timing related, devoted to 

the introduction of other intravitreal drugs.

1 – The intravitreal drug requires important and 
significant organizational investments in OR 

time for the conduction of the injection to the 
DME eligible population.

2 – The intravitreal drug requires no or small 
organizational investment in OR time for the 

conduction of the injection, to the DME eligible 
population.

3 – The intravitreal drug presents the possibility 
to free-up organizational resources, with a 

decrease of OR time for the conduction of the 
injection, to the DME eligible population.

Results
The Sample Under Assessment

Nine hospitals, within the four regions, were involved in the 
study, where real-life data, healthcare professionals’ perceptions 
and experts’ opinions were collected. The assessment was mainly 
conducted in medium sized (56%) and public (67%) hospitals. In 
the Italian setting, a medium size hospital has between 401 to 599 
beds available for patients; furthermore, hospitals working within 
the NHS, may have a private or a public ownership, and thus be 
classified as a Hospital Authority, Local Health Authority or private 
enterprise. Twenty-one multi-disciplinary experts in DME were 
involved in the prioritization phase, where the HTA dimensions 
were prioritized, in order to show their relative importance 
through a numerical value, following a rating scale from 1 to 8, thus 
defining which is the most important dimension. Due to the multi-
disciplinary nature of HTA, the healthcare professionals involved 
had different roles: in particular, 57% clinicians and 43% hospital 
pharmacists. As mentioned previously, following the prioritization 
of the dimensions, 12 HTA experts (3 per region) reviewed each 
of the regional reports and assessed the quality of information 
related to each treatment option, giving a numerical value for each 
dimension using a 3-level rating score (from “0” low performing to 
“3” high performing), for each sub-domain.

Results from the HTA

The four HTA reports showed similar overall results across 
the four regional settings [21-24]. Ranibizumab, Aflibercept and 
Dexamethasone present similar clinical efficacy, whilst they differ 

with regards to the number of injections required, and adverse 
events (AEs) occurring [25-27]. Consequently, the reports all 
found that the preferable treatment option within the DME 
target population would be the Dexamethasone implant [22-23]. 
Furthermore, it was evident that DME could be considered an 
urgent priority, both from the healthcare professionals and the 
policy-makers point of view (making up on average 24%, 17%, 15% 
and 23% of the total maculopathies occurring in Lombardy, Veneto, 
Liguria and Tuscany respectively). Thus, it was demonstrated, that 
within the four regions [22-23], a greater utilization of therapies 
with a low injection burden over a time horizon of 36 months 
would result in the following considerations. 

a) Significant economic savings for the four Regional 
Healthcare Services, depending on the market shares gained by 
each technology. 

b) An optimisation of the operating theatre time, with less 
time spent delivering a complete treatment cycle. 

c) An overall increase in patient safety, since both 
ranibizumab and aflibercept are associated with the 
development of long-term adverse events, with a consequent 
economic resources’ absorption for their management. 

d) Incremental equity of access, positively impacting on the 
hospital waiting lists (with a consequent improvement in the 
access to care) and on the retention in care of patients suffering 
from DME (Figure 1); and 

e) a reduction of the social cost, in terms of “out-of-pocket” 
expenditure.
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Figure 1: Equity Impact.

With regard to the patient’s perspective, administering fewer 
intravitreal injections allows for a significant decrease in the 
productivity loss (which has an impact both on the patient and 
on their care-givers): a longer gap between administrations helps 
to lower the frequency of visits to the hospital for treatment and 
check-ups. Focusing on the economic aspects [21-24], a budget 
impact analysis was implemented assuming a Regional Healthcare 
Service perspective, comparing a baseline scenario consisting 
of Ranibizumab intravitreal injections as initial therapy and 
Dexamethasone implants for the treatment of non-responsive 
patients, with an innovative scenario characterized by the use of all 

3 of the licensed DME treatment options as first-line therapy, on the 
basis of the market shares gained by each therapeutic option, in real-
life practice. For both scenarios, the average number of injections 
of each treatment option administered per patient per year, was 
derived from real clinical practice in the participating centres. The 
same scenarios were also compared from an organizational point of 
view, in order to understand the potential to free up the operating 
room (OR), in terms of occupancy hours, since the Dexamethasone 
implant requires fewer intravitreal injections per patient treated. 
Table 2 shows detailed information with reference to both the 
economic and the organizational advantages.

Table 2: Economic and Organizational advantages.

Economic Advantages

Lombardy Region Baseline scenario Innovative Scenario Difference Difference %

12-month time horizon € 22,352,188.11 € 22,039,040.48 -€ 313,147.63 -1.40%

24-month time horizon € 25,959,152.58 € 23,058,723.63 -€ 2,900,428.95 -11.17%

36-month time horizon € 27,660,021.12 € 24,765,728.80 -€ 2,894,292.32 -10.46%

Total € 75,971,361.82 € 69,863,492.90 -€ 6,107,868.92 -8.04%

Veneto Region Baseline scenario Innovative Scenario Difference Difference %

12-month time horizon € 10,936,925.32 € 10,077,385.65 -€ 859,539.67 -7.86%

24-month time horizon € 8,933,726.13 € 8,481,855.51 -€ 451,870.62 -5.06%

36-month time horizon € 9,016,620.19 € 8,673,145.96 -€ 343,474.23 -3.81%

Total € 28,887,271.64 € 27,232,387.12 -€ 1,654,884.52 -5.73%

Liguria Region Baseline scenario Innovative Scenario Difference Difference %

12-month time horizon € 2,398,363.61 € 2,239,653.74 -€ 158,709.87 -6.62%

24-month time horizon € 2,251,348.22 € 2,249,070.28 -€ 2,277.94 -0.10%

36-month time horizon € 2,632,571.55 € 2,580,796.22 -€ 51,775.33 -1.97%

Total € 7,282,283.39 € 7,069,520.25 -€ 212,763.14 -2.92%

Tuscany Region Baseline Scenario Innovative Scenario Difference Difference %

12-month time horizon € 5,373,661.28 € 5,026,227.28 -€ 347,434.00 -6.47%

http://dx.doi.org/10.26717/BJSTR.2020.32.005293
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24-month time horizon € 4,958,930.68 € 4,692,571.21 -€ 266,359.46 -5.37%

36-month time horizon € 5,491,048.65 € 5,211,375.94 -€ 279,672.71 -5.09%

Total € 15,823,640.60 € 14,930,174.43 -€ 893,466.17 -5.65%

Organisational Advantages

Lombardy Region Baseline scenario Innovative Scenario Difference Difference %

12-month time horizon 21,073.26 17,067.74 -4,005.52 -19.01%

24-month time horizon 25,624.85 18,594.61 -7,030.24 -27.44%

36-month time horizon 29,690.40 21,355.74 -8,334.65 -28.07%

Total 76,388.51 57,018.10 -19,370.41 -25.36%

Veneto Region Baseline scenario Innovative Scenario Difference Difference %

12-month time horizon 68,391.19 62,389.86 -6,001.33 -8.77%

24-month time horizon 51,223.76 48,095.14 -3,128.62 -6.11%

36-month time horizon 48,373.49 46,113.07 -2,260.42 -4.67%

Total 167,988.44 156,598.07 -11,390.37 -6.78%

Liguria Region Baseline scenario Innovative Scenario Difference Difference %

12-month time horizon 7,605.58 6,903.11 -702.47 -9.24%

24-month time horizon 6,898.32 6,727.31 -171.01 -2.48%

36-month time horizon 8,050.75 7,650.26 -400.49 -4.97%

Total 22,554.64 21,280.67 -1,273.97 -5.65%

Tuscany Region Baseline scenario Innovative Scenario Difference Difference %

12-month time horizon 81,498.42 66,579.87 -14,918.55 -18.31%

24-month time horizon 55,295.57 44,311.62 -10,983.95 -19.86%

36-month time horizon 51,481.89 41,101.72 -10,380.17 -20.16%

Total 188,275.88 151,993.21 -36,282.67 -19.27%

The utilization of the Dexamethasone implant was found 
to lead to significant economic savings for the four Regional 
Healthcare Services: considering the real-life implementation of the 
alternatives (e.g. market shares and injection rates), the economic 
benefit ranged from a minimum of -2.92% in Liguria to a maximum 
of -8.04% in Lombardy. From an organizational point of view, 
the implementation of the innovative scenario led to a reduction 
of operating room time spent treating the current DME patients 
ranging from -5.65% in Liguria to -25.36% in Lombardy, potentially 
providing extra capacity to enhance patient access to care. The 
assessment of the EUnetHTA dimensions, revealed that, in a clinical 
setting, characterized by the potential administration of all the 
three options licensed for the treatment of DME currently available, 
the treatment of a larger proportion of eligible patients, with the 
Dexamethasone implant would result in a significant reduction in 
healthcare expenditure and/or freeing up of resources, that could 
be used to treat more patients and/or increase injection rates for 
better clinical results.

Results from the MCDA
As a first step, the dimensions of the EUnetHTA Core model were 

prioritized [28], to assess the weight of each of these aspects within 
the pathology being analysed, thus ordering the variables examined 
from the most important and highly prioritized (a score of 1) to the 

least relevant and least prioritized (a score of 7), as shown in Table 
3. No statistically significant “between-region” differences emerged 
regarding the prioritization of the dimensions, except for the equity 
domain (p-value=0.013), that showed significant inter-regional 
variability. Twelve HTA experts were enrolled as external evaluators 
to review the HTA reports and evaluate each technology within 
each dimension and sub-dimensions, in accordance with a 3-level 
evaluation scale Table 4. The results showed that the evaluators, 
albeit having different professional roles and working in different 
Regional settings, attributed similar performance scores for a 
particular technology within each of the HTA dimension during the 
appraisal phase, even despite being conducted in different periods, 
throughout 2015 and 2016. This demonstrates an important 
consistency of the appraisal of each technology across Regions. 
More specifically, there were no statistically significant differences 
between the evaluators’ appraisal of the technologies, except for 
Dexamethasone’s safety and efficacy dimensions (p-value=0.002) 
where higher scores were attributed by the Tuscany, Veneto and 
Liguria evaluators compared with the Lombardy evaluators. This 
may be because the Lombardy HTA was conducted earlier in the 
life cycle of the technology, whereas the HTAs in the other 3 Regions 
were conducted at a later stage when there was more experience of 
using the technology.
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Table 3: Prioritisation phase.

Dimension Overall Lombardy Veneto Liguria Tuscany p-value

Safety 1 1 1 1 5 0.156

Economic and financial impact 2 2 2 6 4 0.076

Equity aspects 3 4 7 4 2 0.013

General relevance 4 7 5 2 3 0.181

Efficacy 5 5 3 3 7 0.335

Social and ethical impact 6 6 6 5 1 0.106

Organisational impact 7 3 4 7 6 0.282

Table 4: Comparison of scores attributed to each dimension, by the evaluators.

Ranibizumab

Lombardy Liguria Veneto Tuscany p-value

General relevance 1.00 2.00 1.50 2.00 1.50 1.50 2.00 1.50 1.50 2.00 1.50 1.50 0.916

Safety 2.00 2.00 2.00 1.00 1.00 2.00 3.00 2.00 2.00 1.00 1.00 2.00 0.095

Efficacy 2.00 2.00 2.00 2.00 2.00 2.00 3.00 2.00 2.00 2.00 2.00 2.00 0.441

Economic and 
financial impact 1.00 1.50 1.25 2.00 1.50 1.50 2.00 1.00 1.00 1.00 1.50 1.50 0.563

Equity aspects 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.50 0.441

Social and ethical 
impact 1.67 1.00 1.33 2.00 1.67 1.00 1.67 1.67 1.67 1.00 1.67 1.33 0.582

Organisational impact 1.00 1.67 1.33 1.67 1.00 1.00 1.67 1.67 1.00 1.00 1.00 1.33 0.659

Dexamethasone

Lombardy Liguria Veneto Tuscany p-value

General relevance 1.50 2.50 2.00 2.50 2.50 2.50 3.00 2.50 2.50 2.50 2.50 2.50 0.095

Safety 1.00 1.00 1.00 2.00 2.00 3.00 2.00 2.00 2.00 2.00 2.00 2.00 0.002

Efficacy 1.00 1.00 1.00 2.00 2.00 2.00 3.00 2.00 2.00 2.00 2.00 2.00 0.002

Economic and 
financial impact 2.00 2.50 2.25 3.00 2.50 3.00 2.50 2.00 3.00 2.50 2.50 3.00 0.275

Equity aspects 3.00 2.00 2.50 3.00 2.00 3.00 2.50 2.50 3.00 2.50 2.00 2.50 0.752

Social and ethical 
impact 2.33 1.33 1.83 2.33 2.33 2.33 2.33 2.33 3.00 1.67 2.33 2.33 0.179

Organisational impact 1.67 2.33 2.00 3.00 1.67 1.67 2.33 2.33 3.00 2.33 1.67 2.33 0.563

Aflibercept

Lombardy Liguria Veneto Tuscany p-value

General relevance 1.50 2.00 1.75 2.00 1.50 1.50 2.00 1.50 1.50 2.00 1.50 1.50 0.976

Safety 1.00 2.00 1.50 1.00 1.00 2.00 1.00 3.00 2.00 1.00 1.00 1.00 0.335

Efficacy 3.00 2.00 2.50 2.00 3.00 3.00 3.00 3.00 3.00 2.00 3.00 3.00 0.647

Economic and 
financial impact 1.50 1.00 1.25 2.00 1.50 1.00 1.50 2.00 1.00 1.00 1.50 1.00 0.663

Equity aspects 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.50 0.441

Social and ethical 
impact 1.67 1.00 1.33 2.00 1.67 1.00 1.67 1.67 1.67 1.33 1.67 1.00 0.582

Organisational impact 1.00 1.33 1.17 1.67 1.00 1.00 1.67 1.67 1.00 1.00 1.00 1.33 0.573

Once the external evaluators had given their comparative 
judgements on the completeness and the quality of each HTA 
report, in terms of sub-dimensions, for each of the alternative 
treatment option Table 5, the incidence rate of each sub-dimension 
was calculated (ratio between the numerical value attributed 
by the HTA experts, and the maximum achievable possible 

score for the specific dimension). The normalized score was 
then determined, by multiplying the average score for the three 
comparators (Ranibizumab, Dexamethasone and Aflibercept), 
with the percentage of incidence previously calculated. The overall 
score was obtained by multiplying the normalized score calculated 
for each dimension, with the normalized value of priority for 
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that dimension, and then summing the scores together for each 
technology, as shown in Table 5. With regard to the normalized 
summary scores attributed to each dimension, for each of the 
three therapeutic option taken singly, no statistically significant 
differences emerged between the Regions (except for the equity 
dimension), there being high homogeneity reported in both the 
prioritization, and in the evaluation phases, thus demonstrating 
consistent behavior among different professionals, within the 
appraisal phase. Furthermore, when comparing technologies, 

the Dexamethasone implant was consistently attributed a higher 
overall score than the comparators, relating to the final normalized 
weighted score derived from the MCDA approach (p-value = 0.000) 
as seen in Chart 1, driven by the significant advantages seen in the 
economic, organizational and equity domains. These results were 
robust and consistent among the evaluated technological options, 
despite the evaluations being made within different organizational 
settings and by different evaluators.

Table 5: Results from the MCDA.

Dimensions
Ranibizumab Dexamethasone Aflibercept

p-value
Lombardy Liguria Veneto Tuscany Lombardy Liguria Veneto Tuscany Lombardy Liguria Veneto Tuscany

General 
relevance 0.010 0.061 0.030 0.051 0.014 0.092 0.048 0.077 0.012 0.061 0.030 0.051 0,532

Safety 0.111 0.067 0.092 0.033 0.056 0.117 0.079 0.049 0.083 0.067 0.079 0.025 0,819

Efficacy 0.039 0.054 0.054 0.011 0.019 0.054 0.054 0.011 0.049 0.071 0.070 0.014 0,612

Economic 
and financial 

impact
0.056 0.020 0.054 0.037 0.101 0.034 0.100 0.074 0.056 0.018 0.060 0.032 0,100

Equity aspects 0.032 0.031 0.008 0.054 0.119 0.122 0.031 0.107 0.032 0.031 0.008 0.054 0,010

Social and 
ethical impact 0.021 0.031 0.020 0.070 0.029 0.046 0.031 0.110 0.021 0.031 0.020 0.070 0,603

Organisational 
impact 0.053 0.010 0.038 0.018 0.080 0.017 0.067 0.035 0.046 0.010 0.038 0.018 0,361

Overall score 0.322 0.272 0.296 0.273 0.418 0.481 0.410 0.463 0.300 0.288 0.305 0,264 0,000

Chart 1: Results from the MCDA.

Discussion
The present study demonstrates that the MCDA approach 

can be employed to enhance the HTA process, synthesizing the 
technologies’ “real value”, through a numerical quantification, 
thus facilitating the decision-making process as well as giving 
information with regard to stakeholder preferences in a 

transparent way. The integration of HTA and MCDA, would also 
provide decision makers with a robust rationale, for the assignment 
and implementation of a preferred treatment option. In the general 
context of limited economic resources, it is increasingly important 
to be able justify treatment choices in terms of value to the system 
as well as to the individual patient, thus being consistent with the 
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literature defining the importance of using MCDA in hospitals as 
an acknowledged method to support transparent and evidence-
based decision-making [29-30]. Despite the application of a multi-
dimensional approach to technology assessment being mandatory 
in the Italian setting only for medical devices [6], the analysis of the 
data suggests that HTA and MCDA could be implemented together 
for the assessment of other types of healthcare technologies such 
as drug treatments. The present study, with the production of four 
HTA reports following the EUnetHTA Core Model approach, also 
provides decision makers with a complete picture of opportunities 
and threats regarding the technological choices in DME. As reported 
in the literature [9], the methodology used in this analysis, is 
replicable in every setting of interest for being complete and simple 
to undertake, underlying the relevance to produce a full HTA report, 
without focusing the attention only on specific domains.

Furthermore, despite inter-regional variability in the relative 
weighting of each domain, and in the absolute scores attributed to 
the technologies for each domain and sub-domain, the results from 
the appraisal phase suggest that the Dexamethasone implant may 
be considered the more advantageous technological alternative 
to adopt, within the target population, having acquired higher 
scores than the comparators utilizing a robust and comprehensive 
MCDA approach. The results derived from the MCDA do not show 
significant variances between hospitals or between regions and 
are also robust across the various professional profiles of the 
evaluators involved in the process. This not only suggests that the 
approach is robust, but also that when a technology presents an 
advantage in the HTA phase, that this is confirmed in the appraisal 
phase. This consideration suggests that in the absence of significant 
new clinical evidence, the application of the results to other 
geographies could be implemented in a streamlined fashion by 
carrying out the dimension prioritization and the appraisal phase, 
for the selected geography, without necessarily needing to repeat 
the evidence-based HTA approach, thus confirming the philosophy 
of the EUnetHTA Core Model. The results of the present study 
reported a high degree of homogeneity in both the prioritization 
and the evaluation phases. Even if other professionals, such as 
regional healthcare policy-makers or hospital managers, had been 
included the appraisal, we do not believe that the results would 
have changed; on the contrary, the level of priority given by these 
stakeholders would likely have further emphasized the importance 
of the organizational and economic aspects that would have further 
increased the advantage for the Dexamethasone implant.

In conclusion, the MCDA approach suggests that the use of 
Dexamethasone should be considered a preferred treatment to 
adopt within the target population, having acquired statistically 
significantly higher scores than the comparators in all the four 
regions under assessment. Savings resulting from the adoption of 
the Dexamethasone implant could then be reinvested within the 
same therapeutic area, thus

i) improving patient access and adherence to therapy, 

ii) treating a wider population, and 

iii) reducing waiting lists.
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