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Background - Hemophilia, a rare bleeding disorder, raises significant 
pharmacoeconomic challenges, particularly with the emergence of innovative 
therapies. This study evaluates clinical and patient-reported outcomes and 
expenditures in hemophilia patients focusing on those who underwent 
therapeutic switches between 2017 and 2023.
Materials and methods - This retrospective study included severe hemophilia 
patients. Expenditure was analyzed based on clotting factor consumption, 
while clinical well-being was assessed using ABR, NRS for pain, joint health 
scores (HJHS, HEAD-US) and trough plasma levels. A sub-analysis was 
conducted by applying different therapeutic groups. Statistical significance 
of differences between paired measures (pre [T0] vs post [T1]) was examined 
using the Wilcoxon Sum Rank test.
Results - Seventy patients were included. Total expenditure was € 12,947,580.44 
in 2017 and € 12,967,576.92 in 2023. Among 45 patients who switched therapy, 
the median number of infusions/year significantly decreased from 156 to 91 
(p<0.001), ABR from 1 to 0 (p<0.001) and NRS from 3,5 to 0 (p<0.001). Joint 
health did not show improvement with a slight but not statistically significant 
increase (HJHS from 10 to 15; HEAD-US from 7 to 8). Median trough increased 
from 3 IU/mL to 5 IU/mL (p=0.181). Patients were grouped for analysis based 
on homogeneous treatment regimens. 
Discussion - This study is the first effort to conduct comprehensive analysis of 
the impact of therapeutic choices on well-being and cost of care in hemophilia 
Center. The study underscores the need for a value-based approach to 
hemophilia care, integrating expenditure and clinical outcomes. Adopting 
validated economic weight outcome in future pharmacoeconomic evaluations 
will be essential for decision making.

Keywords: hemophilia, cost-effectiveness analysis, health expenditure, patient reported 
outcomes measures, treatment outcome.
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INTRODUCTION 
Pharmacoeconomics and sustainability of care are 
becoming increasingly important for clinicians and 
decision-makers, particularly in rare and chronic diseases 
where treatment is costly and continually evolving. 
Hemophilia A (HA) and B (HB) are rare X-linked bleeding 
disorders caused by a deficiency in clotting factor VIII 
(FVIII) or factor IX (FIX)1 with a prevalence in the 
Italian population of about 1.36/10.000 and 0.29/10.000, 
respectively2. Treatment aims to prevent life-threatening 
bleeding and disabling comorbidities, particularly 
arthropathy caused by repeated hemarthroses and 
thereby to improve quality of life3. Prophylaxis is the 
most commonly chosen therapeutic regimen, especially 
for patients with severe hemophilia (FVIII/FIX, <1%), 
to obtain trough plasma levels of at least 1-2 IU/mL4-6. 
Among rare congenital hemorrhagic diseases, hemophilia 
represents the condition with the highest consumption 
and expenditure and the highest annual increase in 
cost; therefore, many individuals may not have access 
to clotting factor concentrates (CFCs) due to high 
costs and limited resources7. The high cost of care in 
hemophilia is due to lifelong treatment, management of 
complications, ongoing therapeutic advancement8,9 and 
is estimated to be accounted for about 90% by the cost 
of clotting factors10. Indeed, it is now well known that a 
trough plasma level of 1-2 IU/mL is no longer sufficient to 
provide adequate protection, and intravenous treatment 
is a barrier to prophylaxis11,12. Since 2017, to meet these 
clinical needs and to increase compliance, treatment 
options for hemophilia have expanded even more with 
the advent of extended half-life CFCs (EHL-CFCs), 
non-replacement therapies administered subcutaneously 
and gene therapy13,14. Thanks to advancements in treatment 
approaches, bleeding episodes and bleeding rates  
–previously the most useful clinical outcome indicators 
(COIs)–  are no longer suitable to compare the efficacy of 
new therapies15-18. Therefore, questions about economic 
sustainability within the national healthcare system are 
raised, and the best measurable patient-report outcome 
indicators and assessment tools are searched19,20. 
Assigning economic weight to standard and new outcomes 
so that regulators can better understand whether 
increased spending is justified by increased patient  
well-being remains a challenge. With this in mind,  

Cortesi et al. selected a set of health outcome indicators 
(three clinical outcome indicators, COIs and five  
patient-reported outcomes indicators, PROIs) to support 
a value-based approach to assessing the quality of care in 
hemophilia21. In this context and in line with the concepts 
expressed in the Regional Diagnostic, Therapeutic, 
and Care Pathway (PDTA), we conducted a study at 
the Regional Reference Center for Inherited Bleeding 
Disorders, University Hospital of Turin, Italy. The study 
aimed to review clinical outcomes and overall expenditure 
in 2017 and 2023 in a large cohort of patients, focusing on 
those who switched medication during the observation 
period to examine the impact of emerging treatments and 
new standard of care on well-being and budget.

MATERIALS AND METHODS
The FAR-BENE (pharmacoeconomic and clinical  
well-being in hemophilia) study was approved by the 
Ethics Committee of the City of Health and Science of 
Turin and conducted following good clinical practice and 
local regulatory requirements. This is a retrospective,  
no-profit, non-interventional, single-center study 
conducted at the Adult Regional Reference Center for 
Congenital Hemorrhagic Disease in Turin. The observation 
window spans from January 2017 to December 2023. The 
decision to focus on 2017 and 2023 was made because the 
vast majority of patients switched drug classes during 
these years due to progressive availability of new products 
(Online Supplementary Table SI).
All therapeutic choices were shared with patients after 
analysis of new drugs opportunities, wishes and unmet 
needs; during periodic check-ups after the switch, 
patient satisfaction was assessed, and adjustments in 
terms of posology, infusion frequency or type of drug 
were introduced. Subjects with severe hemophilia  
(FVIII/FIX <1%) were included. Patients with missing 
clinical follow-up data, those with an observation period 
at our Hemophilia Centre of less than 12 months, those 
who died during the observation period or those lost to 
follow-up were excluded. For the sub-analysis of patients 
who switched drug, patients were included if there was 
at least 12 months follow-up after the switch. Patients 
with very poor compliance –defined as treatment plan 
renewal delays of more than 2 months or no contact with 
the Center for more than 12 months– were excluded from 
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the sub-analysis. Expenditure analysis was based on 
the consumption of CFCs (units or milligram) for each 
patient during prophylaxis and for bleeding treatment. 
These counts were done in duplicate and rechecked by the 
Center’s Pharmacists.
The outcomes chosen to define patient’s clinical 
well-being included: number of infusions per year, 
annualized bleeding rate (ABR), pain assessment via 
numeric rating scale (NRS), hemophilia joint health 
score (HJHS), and joint ultrasound score according 
to the HEAD-US (Hemophilia Early Arthropathy 
Detection with Ultra Sound) protocol. Additionally, 
trough plasma levels of factor VIII and factor IX, and 
therapy-related complication (inhibitor development, 
infections and thromboembolic events) were recorded. 
All patients were assigned to treatment regimens based 
on pharmacokinetics assessment conducted according to 
expert recommendations22.
A comprehensive analysis of the whole cohort of patients 
was performed. Additionally, patients were divided 
into subgroups for further analysis; patients with HA 
who switched from plasma-derived concentrates to 
recombinant concentrate (Group 1) and those with HB 
who did the same (Group 2); patients with HA who 
switched from standard half-life CFCs (SHL-CFCs) to 
EHL-CFCs (Group 3) and those with HB who did the same 
(Group 4); patients who switched from on-demand 
treatment to prophylaxis (Group 5); and patients who 
switched to emicizumab (Group 6). The latter group 
included 3 patients with inhibitors.

Statistical analysis
Descriptive statistics included absolute frequencies and 
proportions for categorical variables, second (median),  
first, and third quartiles for continuous one. The Wilcoxon 
Sum Rank test examined the statistical significance 
differences between paired measurements (pre [T0] vs 
post [T1]). All statistical tests were two-sided, with the 
significance level set at p<0.05. Analyses were performed 
using the R software environment for statistical 
computing (version 4.2; R Foundation, Wien, Austria). 

RESULTS
Eighty patients with severe hemophilia are followed at the 
hemophilia treatment center in Turin. A total of 70 patients 
(age >18 years) with severe hemophilia were included in 

the study, 58 with severe HA and 12 with severe HB. Three 
patients had inhibitors at the time of switch. The median 
age at the time of data collection (2023) was 41.5 years and 
all patients were male. The median weight was 75,0 kg  
(IQR 65,0-82,0) and remaining unchanged between 2017 
and 2023 considering that this is an adult population. 
Eighteen patients (26%) were unable to perform self-infusion. 
Six patients had a need for central venous catheter (CVC) 
for depletion of venous access in 2017, while in 2023, 
only 3 patients maintained a CVC by necessity. Charlson 
Comorbidity Index (CCI) changed from 2017 to 2023, but 
this variation was not statistically significant.
In 2017, the total expenditure was € 12,947,580.44, with a 
median cost per kilogram per year (€/kg/year) of € 2,458. 
In 2023, total expenditure increased to € 12,967,576.92, 
with a median cost of € 2,461 €/kg/year. 
During the observation period, 11 patients with HB and 
42 patients with HA switched their prophylactic drugs 
or switched from on-demand treatment to prophylaxis 
treatment.
Of the 53 patients who made the switch, four were excluded 
for non-compliance, and four were excluded because the 
follow-up period after the therapy switch was shorter 
than 12 months, resulting in a total of 45 patients analyzed 
(Figure 1). Three patients enrolled in interventional clinical 
trials were included, with their prophylaxis costs fully 
covered by the sponsor.

Figure 1 - Study flow-chart
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Concerning the 45 patients analyzed, the center’s 
expenditure in 2017, when no patients had switched 
medication, was € 9,212,485.81, while in 2023, with 
patients switching medications, it was € 9,233,977.05. 
The median annual expenditure per patient increased 
from € 194,376 in 2017 to € 197,460 in 2023 (p=0.245), 
with a median cost per kg/year increasing from € 2,456 
to € 2,886. The median number of infusions per year 
significantly decreased from 156 to 91 (p<0.001), ABR 
from 1 to 0 (p<0.001) and NRS from 3,5 to 0 (p<0.001). 
As measured by the HJHS and HEAD-US scores, 
joint health did not show improvement with a slight 
but not statistically significant increase (HJHS from 
10 to 15, p=0.629; HEAD-US from 7 to 8, p=0.774). 
The median trough level increased from 3 IU/mL to  
5 IU/mL (p=0.181), this data does not include patients 
who switched to emicizumab. 
Neither inhibitor appearance nor thromboembolic 
events were recorded during the observational period. 
In a subanalysis, patients with HA and HB were analyzed 
separately (Table I). The total expenditure for HA patients 
was € 10,195,630.17 in 2017 and € 9,073,793.45 in 2023. For 
HB patients, the expenditure was € 1,307,681.76 in 2017 
and € 2,209,577.40 in 2023. Specifically, the median €/kg/y 
was € 2,990 for HA patients and € 1,601 for HB patients 
in 2017, while in 2023, it was € 2,840 for HA patients and  
€ 3,204 for HB patients. Clinical outcomes are summarized 
in Table I and in Online Supplementary Table SII.
Patients were further grouped for analysis based on 
homogeneous treatment regimens (Table II).

Group 1
Four patients were included in group 1, all patients were 
able to self-infuse, never needed CVC and had no history 
of inhibitors. The median age in 2023 was 34,5 years and 
the median weight was 67,5 kg, remaining unchanged 
between 2017 and 2023.
The total expenditure increased from € 525,560  
pre-switch to € 738,734 post-switch (Figure 2). In this 
group, the  number of infusions  per year significantly 
decreased, from a median of 182 infusions to 97.5 
(p=0.019). Regarding ABR, it increased from 0 to 0.5 
(p=0.405); this change was not statistically significant. 
The NRS decreased from 5 to 1 (p=0.208). Concerning joint 
health, the HJHS increased from 6 to 20 (p=0.248), while 
the HEAD-US score increased from 6 to 7.5 (p=0.481), with 
both changes not reaching statistical significance. Finally, 
the trough level  increased from 2.8 IU/mL to 3.45 IU/mL 
(p=0.480), showing no significant difference.

Group 2
In  Group 2 were included 7 patients with a median age 
in 2023 of 37,0 years, without history of inhibitors. All 
patients were able to self-infuse and did not require CVC in 
their disease history. The median weight of these patients 
changed from 71,0 kg in 2017 to 70,0 kg in 2023 (p=0.095). 
The total expenditure significantly increased from 
€ 643,871 pre-switch to € 1,726,516 post-switch (Figure 2). 
In this group, the number of infusions per year decreased 
significantly, from a median of 104 to 36 (p=0.061). 
Regarding ABR, it showed significant improvement, 
decreasing from 4 to 0 (p=0.023). The NRS increased 

Table I - Sub-analysis of  hemophilia A and hemophilia B patients

Hemophilia A (No.=35) Hemophilia B (No.=10)

T0 T1 p-value T0 T1 p-value

No. inf/y 156 [156; 182] 104 [91.0; 120] <0.001 104 [104; 156] 40.0 [36.0; 52.0] 0.018

€/pts/y 198,432 [105,014; 288,522] 197,460 [133,288; 269,801] 0.769 113,824 [63,180; 172,515] 222,376 [177,309; 263,736] 0.049

€/kg/y 2,990 [1,305; 3,551] 2,840 [2,051; 3,156] 0.805 1,601 [932; 2446] 3,204 [2,572; 3,609] 0.041

Trough 3.00 [1.45; 5.00] 3.95 [1.70; 5.75] 0.609 5.20 [3.45; 9.50] 10.0 [7.00; 13.0] 0.060

ABR 1.00 [0.00; 4.00] 0.00 [0.00; 0.00] <0.001 5.00 [1.00; 6.00] 0.00 [0.00; 0.75] 0.009

HJHS 10.0 [6.00; 17.2] 16.0 [8.50; 21.5] 0.329 17.0 [6.00; 18.0] 10.5 [4.50; 19.2] 0.461

NRS 4.00 [2.00; 5.50] 0.00 [0.00; 2.50] <0.001 3.00 [1.00; 6.00] 1.50 [0.00; 3.75] 0.257

HEAD-US 7.00 [4.00; 12.0] 8.00 [5.75; 13.2] 0.787 16.5 [9.50; 22.8] 8.50 [4.25; 16.5] 0.283

N. inf/y: number of infusions per year; € /pts/y: median cost per patient per year; € /kg/y: median cost per kilogram per year; ABR: annualized bleeding rate; HJHS: 
hemophilia joint health score; NRS: numeric rating scale; HEAD-US: Hemophilia Early Arthropathy Detection with Ultra Sound; T0: pre-switch; T1: post-switch.
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slightly, from 2.5 to 3 (p=0.512), but this change was not 
statistically significant. The HJHS decreased from 11.5 to 6 
(p=0.566), while the HEAD-US score decreased from 11 to 
5 (p=0.368). The trough levels increased from 6.5 IU/mL to 
10 IU/mL (p=0.174).

Group 3
The  Group 3 was the largest group with 16 patients 
included. All patients were able to self-infuse, never 
needed CVC and had no history of inhibitors. The median 
age in 2023 was 35,5 years and median weight increased 
from 68,5 kg in 2017 to 73,0 kg in 2023 (p=0.042).
In this group expenditure was € 3,702,180 pre-switch 
and € 3,181,425 post-switch (Figure 2). Contextually, 
the number of infusions per year decreased significantly 
from 169 to 112 (p<0.001). The ABR decreased from 0.5 to 
0 (p=0.006), showing significant improvement. The NRS 
decreased from 3 to 0 (p=0.071). The HJHS increased 
from 9 to 10.5 (p=0.549), showing no significant change. 
The  HEAD-US score  remained unchanged from 2017 to 
2023. Finally, the trough levels increased from 3 IU/mL to 
5 IU/mL (p=0.446).

Group 4
In this group only 2 patients were included without history 
of inhibitor, able to self-infuse without the need for CVC. 
Age in 2023 was 38,2 years for first patient and 44,8 years 
for the second. Weight slightly decrease from 67,2 kg in 
2017 to 65 kg in 2023 for first patient and from 67,8 kg to 
67,0 kg respectively for the second patients.
For the small sample size of Group 4, descriptive statistics 
are shown in Table II and Figure 2.

Group 5
In group 5 were included five patients without history of 
inhibitors. One of them was unable to self-infuse so before 
the switch he needed a CVC, which was removed after the 
switch. The median age in 2023 was 65,0 years and median 
weight decrease from 75,0 kg in 2017 to 74,0 kg in 2023 
(p=0.374).
For patients who switched from on-demand treatment 
to prophylaxis in  Group 5, expenditure decreased from  
€ 397,039 to € 273,011 (Figure 2). In this group, the number 
of infusions per year increased from 52 to 73 (p=0.763). The 
ABR decreased from 15 to 0 (p=0.052). The NRS decreased 
from 3 to 0 (p=0.264), although this reduction was not 
statistically significant. The  HJHS  increased from 23 to 
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28 (p=0.827); this change was not statistically significant. 
The HEAD-US score could not be compared due to the lack 
of pre-prophylaxis data.

Group 6
The group 6 consists of 11 patients, 3 with inhibitors at the 
time of switch and 8 with no history of inhibitor; 54,5% 
(6/11) of them were unable to self-infuse and 3 patients in 
2017 had the need for a CVC. In 2023, only one of them 
maintained the need for CVC. The median age in 2023 
was 57 years and the median weigh was 83 kg, remaining 
unchanged between 2017 and 2023.
For patients who initiated emicizumab in  Group 6, 
the total expenditure decreased from € 3,472,245 to 
€ 2,841,041 (Figure 2). The number of infusions decreased 
to zero (p<0.001). The ABR decreased from 1 to 0 (p=0.013), 
indicating significant improvement. The  NRS  decreased 
from 4 to 0 (p=0.002), showing statistically significant 

improvement. The HJHS increased from 11 to 17 (p=0.619). 
The  HEAD-US score  increased slightly from 9 to 9.5 
(p=0.744). As previously noted, a trough comparison was 
not conducted for patients in this group. 
All data are summarized in Table II.

DISCUSSION
Starting from the principle that in the era of individualized 
and personalized treatment, the relative value of therapies 
derives from the comparison of outcomes relevant for 
patients and not only from costs of therapy21 and based on 
previous evidence of cost reduction with switches to single 
EHL product23,24, our project aims to analyze both clinical 
outcomes and economic burden in an Italian Reference 
Centre for Hemophilia. 
In this study, we focused on patients with severe 
hemophilia, as they represent the group with the highest 
economic impact and the greatest burden in terms of 

Figure 2 - Total center expenditure
Total €/y: total expenditure per year; T0: pre-switch (2017); T1: post switch (2023); Group 1: plasma-derived to 
recombinant (hemophilia A); Group 2: plasma-derived to recombinant (hemophilia B); Group 3: standard half-life clotting 
factor concentrates to extended half-life clotting factor concentrates (hemophilia A); Group 4: standard half-life clotting 
factor concentrates to extended half-life clotting factor concentrates (hemophilia B); Group 5: on demand to prophylaxis; 
Group 6: switch to emicizumab.
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disease-related complications and comorbidities10,25. Even 
if surgical expenses (especially orthopedic surgeries) and 
rehabilitation could be encountered in the cost of illness, 
here we assess the cost of prophylaxis and bleeding 
treatment concerning patient well-being. Therefore, 
surgical expenses were excluded from overall calculation.
An overview of all hemophilic population treated at 
the Center shows a stable cost of therapy, a significant 
reduction of all three parameters in the area of PROs 
(ABR, NRS, number of infusion) and non-significant 
modification of two COIs (HJHS and HEAD US score) 
and no safety signals were recorded in all patients. In 
each subgroup, we have recorded an improvement of at 
least two parameters of the PRO area with a significant 
reduction of the number of infusions in all groups but 
group 5, which is consistent with the category of patients 
who switched from on-demand to prophylaxis therapy. 
Notably, NRS decreases in all subgroups but group 2, 
since pain must be a driver of intervention, particularly in 
adults in agreement with new indications in monitoring 
hemophilia16.
HJHS and HEAD US scores do not show a significant 
change, notably a slight decrease is recorded only in group 
2, where the switch to EHL-CFCs results in median trough 
level of 10 IU/mL in agreement with a more protective 
effect on arthropathy12,26 with higher troughs. 
The slight increase of HJHS and HEAD score during our 
follow up is unfortunately reasonable in light of data 
published so far: once joint damage has occurred, it 
will progress over the lifetime even if no bleeds occur in 
affected joints. Further most of our patients have started 
tertiary prophylaxis and for these patients the objective of 
treatment is slowing progression of joint disease, reducing 
pain and maintaining mobility27,28. However few data 
on evolution of arthropathy are still available from EHL 
and emicizumab, pivotal trial were not drawn to monitor 
arthropathy with HJHS and HEAD US; therefore, several 
years of follow up are needed to assess the real role of new 
products in the progression of joint damage29. 
In HA groups (1 e 3), trough levels aim to 3-5% as 
recommended in Kreuth V Initiative30 and are comparable 
to previously published switch experiences31,32 as expression 
of the best performances of present FVIII EHL-CFCs. 
Overall, in accordance with the same recommendations 
mentioned above30, 65% and 50% of patients who switched 

to a EHL-CFCs (HA and HB) achieved a trough greater 
than or equal to 3% and 5%, respectively.
Concerning the HEAD-US score, the observation period 
following the therapeutic switch varied within our patient 
groups. Determining the optimal timing for follow-up 
ultrasound assessments to detect significant changes 
remains an ongoing area of research, and the time period 
in our study could be unsuitable for detecting changes.
Furthermore, in Group 3 (patients with HA who changed 
treatment from SHL-CFCs to EHL-CFCs) even if trough 
levels did not increase significantly, the reduction in the 
number of infusions was associated with an improvement 
in NRS and ABR. This could indirectly suggest an 
improvement in therapeutic adherence33.
In group 5, the cost reduction, is caused by the reduction 
in ABR and consequently in the total number of units 
administered. Indeed, the prophylactic regimen leads to 
an increase in the number of infusions with fewer units 
per infusion because the infusions are not necessary 
to treat an ongoing bleeding. Primary and secondary 
prophylaxis were also found to be cost-ef fective 
compared with ondemand therapy in models in the 
literature34.
Finally, for Group 6 (patients who switched to emicizumab 
prophylaxis), a slight, non-significant worsening of joint 
status was observed. Still, we must underline that switch 
was necessary for all patients because of venous access 
problems. Without an alternative therapeutic strategy, 
compliance would have been compromised with a feasible 
worsening of all parameters and patient well-being. 
The just published report of the Medicines Utilization 
Monitoring Centre (Osservatorio Nazionale sull’Impiego dei 
Medicinali [OsMed])35 on use of drugs in Italy shows that 
coagulation products still represent 2,1% of overall public 
expenditure and a further per capita increase of 1,7% has 
been recorded in 2023 compared to 2022. Here we report 
an unvaried cost in our population. However, the OsMed 
report is a comprehensive evaluation. Our analysis that 
focuses on cost of prophylaxis and bleedings in a single 
center highlights stable expenditure: these results are 
due to a dif ferent approach (cost/patient instead of  
cost/inhabitant; cost of treatment instead of global 
cost) and to an analytical examination of single patient 
trend,  that ref lects daily interest and  commitment in 
the best treatment of our patients along with a better 
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use of economic public resources, that is the final aim of 
hemophilia centers.
Previous studies considered the impact of treatment 
choice on the hemophilia center’s budget and the 
patient’s clinical well-being; however, in some 
cases these are cost estimation models and not real 
costs24,36,37, others compared a single product or 
a class of products with the previous therapeutic 
regimen38-40, and still others not consider clinical 
outcomes such as joint status and pain41,42. Our study 
for the first time globally considers the management of 
a hemophilia center in Italy, taking into account both 
real expenditures and the clinical outcomes that are 
most important in defining the well-being status of the 
hemophilia patient.
However this study has limitations, including its 
retrospective nature, the absence of assessment of quality 
of life (QoL), a single-Center design of the trial, the lack of 
assessment at the same timepoint for each patient after 
the switch due to the pandemic and the failure to quantify 
of hemophilia-related costs (e.g., hospitalization costs 
for bleeding episodes and/or complications, surgical and 
rehabilitation expenses, CVC-related costs, and so on) as 
well as indirect costs expressed in terms of school/ work 
days lost.

CONCLUSIONS
Our study is the first attempt at a comprehensive analysis 
of the impact of therapeutic choice on well-being and 
economic burden of care in a Hemophilia Center using 
implemented set of outcome indicators. However, our 
data suggest that it will be increasingly important to 
balance the economic benefits with the well-being of 
patients. A simple mathematical calculation of costs 
fails to value the improvement in outcomes produced 
by therapeutic innovation. Further evaluating the 
cost for an individual patient without considering the 
Center’s global context could be misleading. Therefore, 
it is necessary to validate and give economic weight to 
the best tools of patient welfare than can be included 
in the economic calculation for better quantification of 
expenditure. Previously, the literature focused on clinical 
aspects or pharmaco-economics; here, for the first time, 
both have been considered in real-world clinical practice 
to assess the disease’s economic impact. Data from other 

settings (e.g., other centers or other countries) would be 
useful.
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