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ABSTRACT
Background: Invasive fungal infections (IFI) are associated with significant morbidity and mortality. The 
objective of this work was to compare the costs per adult patient, associated with intravenous 
isavuconazole (ISAV) followed by oral ISAV versus the regimen of liposomal amphotericin B followed 
by posaconazole (L-AMB→POSA) in the treatment of IFI. The comparison was conducted from the 
perspective of the Spanish National Health System (SNS).
Methods: As indirect comparisons have demonstrated similar efficacy between the comparators, a cost- 
minimization approach was taken. Drug acquisition, administration, hospitalization, laboratory tests and 
adverse events costs were evaluated from SNS perspective. Deterministic and probabilistic sensitivity analyzes 
were performed.
Results: Total costs per-patient were €24,715.54 with ISAV versus €29,753.53 with L-AMB→POSA, 
resulting in cost-savings per patient treated with ISAV of €5,037.99 (−16.9%). Treatment costs of IFI 
remained lower for ISAV than for L-AMB→POSA across all sensitivity analyses (−7,968.89€ to −326.59€), 
being treatment duration the most influential parameter.
Conclusion: According to the present model, the treatment of IFIs with ISAV would generate savings 
for the SNS compared to L-AMB→POSA. These savings are attributed to the shorter duration of IV 
treatment, reduced use of healthcare resources and lower costs associated with managing adverse 
effects when ISAV was employed.
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1. Introduction

Invasive fungal infections (IFIs) are opportunistic infections primar
ily affecting immunocompromised patients and critically ill 
patients, leading to high morbidity and mortality [1,2]. Invasive 
aspergillosis (IA) and mucormycosis are two IFIs that, despite their 
low incidence, are emerging as global concern [3,4]. The World 
Health Organization (WHO) has classified Aspergillus fumigatus and 
Mucorales order fungi that cause mucormycosis as critical and 
high-priority pathogens, respectively, based on criteria like anti
fungal resistance, mortality rates, and the availability of effective 
treatments [5]. Isavuconazole (ISAV), granted orphan drug status, 
was the most recent antifungal approved in Europe in 2015 for 
treating IA and mucormycosis in adult patients for whom ampho
tericin B is not a suitable option [6–8]. The efficacy and safety of 
ISAV were confirmed in two phase III clinical trials. The SECURE 
study in patients with IA concluded that the efficacy of ISAV was 
not inferior to voriconazole (VORI) [9]. Furthermore, the VITAL 
study [10], a case-control analysis in patients with mucormycosis, 
found that the efficacy of ISAV was similar to that of amphotericin 
B [6–8]. Similarly, POSA new formulations (delayed-release tablets 
and intravenous) have shown to have similar efficacy than L-AMB 
in a matched-cohort study [11]. Two meta-analyses assessed the 

efficacy of ISAV compared to other antifungals. A direct compar
ison meta-analysis concluded that ISAV’s efficacy was comparable 
to L-AMB and VORI in the treatment of IA [12]. A network meta- 
analysis found that ISAV’s efficacy was not inferior to the control 
group (amphotericin B, VORI, and POSA) with significantly fewer 
drug-related adverse events and interruptions [13].

Additionally, ISAV exhibits clinical features, like linear pharma
cokinetics, a low profile of drug interactions, and a favorable safety 
profile (lacking nephrotoxicity) [14], making it an attractive ther
apeutic option for critically ill, polypharmacy patients, or those 
with renal insufficiency. It can also serve as a second-line treatment 
after toxicity (hepatic, renal, and neurological) or failure of another 
azole [15].

The 2017 guidelines from ESCMID-ECMM-ERS (European 
Societies of Clinical Microbiology and Infectious Diseases, 
Medical Mycology, and Respiratory) recommend ISAV and 
voriconazole as the first-line drugs for treating for pulmonary 
aspergillosis in neutropenic or allogenic hematopoietic stem 
cells transplantation (allo-HSCT) patients [16]. In 2020, COVID- 
19-associated pulmonary aspergillosis (CAPA) was identified, 
and a document from ECMM/ISHAM (European Confederation 
of Medical Mycology and International Society for Human and 
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Animal Mycology) also recommended ISAV or voriconazole as 
primary treatment [17]. In both documents, amphotericin B is 
listed as an alternative treatment for pulmonary IA [16,17]. 
Regarding mucormycosis, the ECMM guideline recommends 
high-dose liposomal amphotericin B as the first-line treatment, 
with ISAV and POSA as alternative treatments [18].

However, in decision-making, especially within antibiotic 
stewardship teams (Programs for the Optimization of 
Antibiotic Use), the choice between treatment alternatives 
should be based on efficiency criteria to ensure the use of 
cost-effective treatments [8,19]. Since no differences in effi
cacy between ISAV and L-AMB have been demonstrated, 
according to available meta-analyses [12,13] and the VITAL 
clinical trial [10], a cost-effectiveness analysis may not be 
warranted; instead, a cost-minimization analysis may be 
appropriate [20].

A United Kingdom (UK) study compared the economic 
impact of treating IFIs and concluded that intravenous ISAV 
followed by oral ISAV has the potential to reduce costs per 
patient compared to intravenous L-AMB followed by oral 
POSA (L-AMB/POSA) [20]. However, there are no economic 
studies comparing ISAV to L-AMB in Spain.

The aim of this study was to compare the costs per adult 
patient associated with intravenous ISAV followed by oral 
ISAV versus L-AMB/POSA in the treatment of IFIs from the 
perspective of the Spanish National Health System (SNS).

2. Methods

2.1. Economic model

Assuming no discernible differences in efficacy between 
ISAV and L-AMB/POSA in the treatment of IFIs, as supported 
by available meta-analyses [12,13] and the VITAL clinical 
trial [10], a cost-minimization analysis was conducted 
using a methodology similar to a previously published UK 
model [21]. The analysis was conducted from the perspec
tive of the SNS and assessed the costs associated with each 
patient’s complete IFI treatment. The following direct 
healthcare costs were taken into consideration: (i) pharma
cological treatment; (ii) medication administration; (iii) 
laboratory tests; (iv) patient hospitalization; and (v) adverse 
effects of pharmacological treatment [21]. The time horizon 
extended to the completion of the full IFI treatment, either 
due to infection resolution or patient death. Table 1 pro
vides an overview of resource utilization and average unit 
costs of these resources. All costs were adjusted for infla
tion to €2023.

2.2. Drug acquisition costs

Acquisition costs encompassed ISAV, L-AMB, and POSA. These 
costs were estimated from the laboratory’s reported sale 
prices (PVL) [22] (Table 1). The treatment regimens are 

Table 1. Unit costs (€ 2023) and resource use considered in the model, validated by the panel of clinical experts.

ISAV L-AMB POSA

Drugs Costs (€ 2023) 1 vial 200 mg/14 capsules 100 mg 10 vials 50 mg 24 tablets 100 mg References

Reported PVL, per pack - 400.00€/700.00 € 1,300.61 € 266.02 € [21]
IV Administration
Days of IV administration* - 8.1 days 14.5 days - [20]
Cost per minute and number of min** 1.07 €/minute 121 minutes 435 minutes - [20,26]
Oral Administration
Days of oral administration - 39.0 days - 32.6 days [20]
Hospitalization costs (daily)***
Emergency room 1,760.00 3.1 days 3,1 days 0.0 days PP# [27];
General ward 653.91 16.6 days 16,6 days 0.0 days PP# [27];
Laboratory tests (weekly)
Urine analysis 3.00 0.0 7.0 0.0 [20,25]
Serum creatinine 3.00 0.0 7.0 0.0 [20,25]
Magnesium in blood 17.00 0.0 6.0 0.0 [20,25]
Liver function 3.00 7.0 7.0 0.0 [20,25]
Adverse Events (%)
Impaired or blurred vision 59.91 0.40% 0.00% 1.00% ¶; [25]
Photopsia 59.91 0.00% 0.00% 0.70% ¶; [25]
Hyperbilirubinemia 153.90 0.40% 0.00% 3.00% ¶; [25]
Abnormal liver function 153.90 0.80% 0.00% 1.40% ¶; [25]
Increased gamma-glutamyl transferase (GGT) 181.82 2.30% 0.00% 3.80% ¶; [25]
Increased alkaline phosphatase 181.82 1.90% 0.00% 2.40% ¶; [25]
Increased aspartate aminotransferase (AST) 181.82 1.90% 15.70% 6.30% ¶; [25]
Increased alanine transaminase (ALT) 181.82 1.60% 0.00% 7.60% ¶; [25]
QT interval prolongation 181.82 0.40% 0.00% 4.00% ¶; [25]
Hallucinations 180.13 0.40% 0.00% 1.40% ¶; [25]
Dyspnea 146.90 3.10% 0.00% 0.00% ¶; [25]
Nephrotoxicity 853.66 0.00% 10.60% 0.00% ¶; [25]
Hypokalemia 237.33 17.50% 60.80% 28.50% ¶; [25]
Hypomagnesemia 780.00 5.40% 28.10% 0.00% ¶; PP#

Infusion reaction 76.17 4.30% 9.50% 0.00% ¶; PP#

Post-treatment dialysis 196.46 0.00% 3.80% 0.00% ¶; PP#

*It is estimated that 85% of patients begin treatment with ISAV IV and 15% with ISAV Oral; Also, regarding L-AMB, 46% received 3 mg/kg, 50% 5 mg/kg and 4% 10  
mg/kg, with a median body weight of 68.6 kg. [9]. **Preparation time: 10 minutes with ISAV, 30 minutes with L-AMB. ***It was estimated that 15.6% of patients 
are treated in the emergency room [27]. #Average public healthcare prices in Catalonia [28], Valencian Community [29], Extremadura [30] and Galicia [31]. 
¶Frequency references for adverse events with ISAV: [32]; with L-AMB [33]; and POSA [24]. 

Abbreviations: ISAV: isavuconazole; IV: Intravenous; L-AMB: Liposomal Amphotericin B; POSA: posaconazole; PP: Public Health Prices; IV: Intravenous. 
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summarized in Figure 1. ISAV dosing was assumed as per its 
technical data sheets [6,7]: an initial loading dose of 3 units of 
200 mg intravenous (IV) or oral, followed by a daily dose of 
200 mg IV or 2 daily capsules of 100 mg. According to the 
consensus of an expert panel, it was estimated that 85% of 
patients started treatment with IV ISAV, and 15% with oral 
ISAV. The duration of IV treatment was assumed to be 8.1 days 
based on the SECURE study [9,21,23] (Table 1).

For IV treatment with L-AMB, it was assumed that 46% 
received 3 mg/kg, 50% received 5 mg/kg, and 4% received 
10 mg/kg, following the opinion of the expert panel, aligning 
with the dose range used in the L-AMB study [10]. The median 
body weight was presumed to be 68.6 kg, as per the SECURE 
study [9]. The assumed duration of L-AMB treatment was 14.5  
days, based on the study by Leenders, et al. [24]. According to 
the technical data sheet for POSA, patients were administered 
3 daily tablets of 100 mg (300 mg/day) orally, with a loading 
dose of 600 mg on day 1 [21,25]. The total treatment duration 
was assumed to be the same in both treatment arms, esti
mated based on the total mean duration with ISAV in the 
SECURE study, which was 47.1 days [9] (Figure 1).

We decided not to include the oral suspension and intra
venous infusion formulations of POSA in the model for differ
ent reasons. POSA oral suspension was not considered 
because it is currently marginally used in adults due to bad 
absorption and pharmacokinetic problems [26]. Regarding IV 
formulation, we did not include it because our goal was to 
focus on the use of POSA as oral step-down from L-AMB. 
Besides this use, POSA in Spain is rarely used as a first line 
antifungal treatment for IA in patients that need IV therapy. To 
conclude, POSA IV is mostly used as IFI prophylaxis in hema
tological patients, which would require a completely different 
methodology to analyze costs.

2.3. Administration and monitoring

The model included the cost of IV infusion preparation, as well 
as patient monitoring through appropriate laboratory tests 
[21,27]. The time required for IV infusion preparation, as esti
mated by the expert panel and the UK economic study, was 10 
and 30 minutes for ISAV and L-AMB, respectively. Based on the 
IV administration duration (8.1 days for ISAV and 14.5 days for 
L-AMB) and dosing guidelines for both drugs [6,7,24], IV 
administration for ISAV was estimated to take 121 minutes 
((10 minutes * 6 loading infusions) + (10 minutes * 6.1 

maintenance infusions)), and for L-AMB, it was estimated to 
take 435 minutes (14.5 days * 1 daily infusion *30 minutes). The 
cost of 1 minute of IV infusion preparation by nursing was 
estimated at €1.07, based on a previously published Spanish 
study [28]. The frequency of laboratory tests (urinalysis, serum 
creatinine, blood magnesium, liver function) was obtained 
from the UK study and validated by Spanish experts. The 
unit costs of the tests were obtained from a previously pub
lished Spanish study [27] (Table 1).

2.4. Hospitalizations

The cost of hospitalization was calculated by multiplying the 
duration of hospitalization by the respective daily cost [21]. The 
same duration of hospitalization was applied to both treat
ments (ISAV and L-AMB/POSA), specifically, the duration 
observed in the SECURE study for ISAV since there was no 
available data for L-AMB/POSA [21] for a conservative approach. 
Therefore, this variable’s value remained the same for both 
treatments (19.7 days). It was estimated that 15.6% of hospita
lization days took place in emergency rooms [29], with the 
remaining days on the general ward (16.6 ward days, 3.1 emer
gency room days). The unit costs of general ward or emergency 
room admission were calculated as averages of the public 
healthcare prices of the autonomous communities [30–33].

2.5. Adverse effects

The frequencies of adverse effects associated with the com
pared treatments were sourced from medical literature 
[25,34,35]. The unit costs for adverse effects were drawn 
from a Spanish study [27] and regional public healthcare 
prices.

2.6. Presentation of results

Three analyses were performed:

(i) A deterministic base case analysis employing mean 
values for all variables.

(ii) A deterministic univariate sensitivity analysis, which 
considered minimum and maximum values or stan
dard deviations when mean values were available. 
Variables under examination included those used to 
calculate the cost of treatment: medication acquisition 

Figure 1. Pharmacological treatment regimes.
* Loading dose: 1 vial 200 mg or 2 capsules 100 mg every 8 hours for the first 2 days (6 administrations in total). Maintenance dose: 1 vial 200 mg or 2 capsules 100 mg once daily. 

Switch from intravenous to oral ISAV: On the basis of the high oral bioavailability (98%), switching between intravenous and oral administration is appropriate when clinically indicated. 

Abbreviations: IFI: Invasive fungal infections; ISAV: isavuconazole, L-AMB: liposomal amphotericin B; POSA: posaconazole. 
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costs, the percentage of patients receiving IV ISAV as 
initial treatment, total treatment duration, IV treatment 
duration, average body weight, and L-AMB dosing. No 
others variables were considered due to their low 
impact on the result.

(iii) A probabilistic analysis using second-order Monte Carlo 
simulations [36] to assess uncertainty and variability 
applying a range of ±20% in the study costs and calculat
ing 95% confidence intervals (CI) for mean results [36]. In 
this analysis, one thousand simulations were performed 
using gamma distributions for costs. The alpha and beta 
parameters of the gamma distributions, representing the 
slope and intersection with the curve axis, respectively, 
were obtained from the means and standard deviations 
of each variable using the method of moments [37]. In 
the 1,000 simulations (akin to a hypothetical cohort of 
1,000 patients), random cost values from the model were 
taken according to the alpha and beta statistics of the 
gamma distributions. This methodology has been 
described previously [37–39].

3. Results

3.1. Deterministic base case

Table 2 and Figure 2 present the results of the deterministic 
analysis. Regarding pharmacological costs, ISAV demonstrated 
substantial savings of €4,029.25 (€8,195.50 - €12,224.75) com
pared to L-AMB/POSA. This was attributed to the shorter IV 
treatment duration with ISAV (8.1 days) compared to L-AMB/ 
POSA (14.5 days), amounting to significant 33.0% reduction in 
costs.

In terms of other healthcare costs, ISAV also led to sav
ings in IV administration (€354.17), laboratory tests 
(€144.00), and the management of adverse effects 
(€510.56), with a total savings of €1,008.74 (€16,520.04 - 
€17,528.78). The reduction in these costs represented 
a saving of 5.8% of total costs (Table 2 , Figure 3). The 
reduction in IV administration costs were due to the shorter 
duration of ISAV IV. Additionally, ISAV exhibited fewer 
laboratory tests and incurred lower costs for managing 
adverse effects compared to L-AMB/POSA. Notably, 

Table 2. Cost analysis results. Deterministic base case.

ISAV L-AMB/POSA ISAV vs L-AMB/POSA

Item Use of resources
Costs 

(€ 2023) Use of resources
Costs 

(€ 2023)
Cost difference 

(€ & %)

IV Formulation 8.1 days^ 4,295.50 14,5 daysº 11,074.22 −6,778.72 −61.2%
Oral Formulation 39.0 days 3,900.00 32,6 days 1,150.54 2,749.46 239.0%
Total: Treatments 47.1 days 8,195.50 47.1 days 12,224.75 -4,029.25 -33.0%
IV administration 121 minutes* 109.67 435 minutes 463.84 −354.17 −76.4%
Hospital Stay 19.7 days 16,281.26 19.7 days 16,281.26 0.00 0.0%
Lab tests 7 tests 21,00 27 tests 165.00 −144.00 −87.3%
Adverse Effects 39.8% 108.11 188.8% 618.67 −510.56 −82.5%
Total: Other resources 16,520.04 17,528.78 -1,008.74 -5.8%
TOTAL 24,715.54 29,753.53 -5,037.99 -16.9%

^85% of patients begin treatment with IV ISAV and the remaining 15% with oral ISAV. 
ºIt is assumed that 46% of the patients would be treated with 3 mg/kg of L-AMB, 50% with 5 mg/kg and 4% with 10 mg/kg, considering a median weight of 68.6 Kg. 

(SECURE). 
*It is estimated that 85% of patients begin treatment with ISAV IV. 
Abbreviations: ISAV: isavuconazole; IV: intravenous; L-AMB: liposomal amphotericin B; POSA: posaconazole. 

Figure 2. Cost analysis results. Deterministic base case.
‘Treatment’ includes the cost of acquiring medications, in IV or oral formulation. ‘Resources use’ includes the cost of other healthcare resources, specifically the cost of intravenous 
administration, hospital stay, laboratory tests and the cost of managing adverse effects. The disaggregated costs can be seen in Table 2. 

Abbreviations: ISAV: isavuconazole, L-AMB: liposomal amphotericin B; POSA: posaconazole. 
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hospitalization costs remain unchanged since both treat
ments (ISAV and L-AMB/POSA) assumed the same hospitali
zation duration.

The total cost per patient treated with ISAV amounted to 
€24,715.54, whereas with L-AMB/POSA, it reached €29,753.53. 
Consequently, the savings per patient treated with ISAV 
totaled €5,037.99, making a substantial 16.9% reduction in 
costs (Table 2, Figure 2).

3.2. Univariate sensitivity analysis

Across all conducted analyses, consistent cost savings were 
observed in the treatment with ISAV when compared to 
L-AMB/POSA. These savings ranged from a minimum of 
€326.59 to a maximum of €7,968.89 with ISAV, depending on 
the modified parameter. The parameter with the most signifi
cant impact on the outcome was the IV administration time, 
while the least influential parameter was the drug acquisition 
price (Table 3 , Figure 3).

3.3. Probabilistic analysis

Following 1,000 second-order Monte Carlo simulations, the 
average total savings per patient treated with ISAV com
pared to L-AMB/POSA amounted to €5,029, with a 95% CI 
ranging from -€4,088 to -€6,107 (Table 4, Figure 4). 
Importantly, the probability of achieving savings with ISAV 
was 100%.

4. Discussion

The present study adapted a previous economic model from 
the United Kingdom [21,40]. According to the probabilistic 
analysis in our study, the savings per patient are €5,029 (95% 
CI: -€4,088 to -€6,107), and the probability of achieving savings 
is 100%. ISAV has the potential to yield substantial costs 
reductions in the management of IFIs when compared to 
L-AMB/POSA. This cost reduction would allow treating an 
additional 17 patients for every 100 treatments. This saving 
would not only be due to the shorter treatment duration of 
ISAV IV, which providing a cost savings of a significant 33.0%, 
but also to the lower number of laboratory tests or the lower 
frequency of adverse events (Tables 1 and 2), representing 
a 5.8% of savings, overall due to ISAV has no impact on 
nephrotoxicity and low impact on blood disorders comparing 
with L-AMB/POSA. The findings in this Spanish study are con
sistent with those obtained in the UK, both concerning mucor
mycosis [40] and for overall IFIs [21]. Furthermore, the high 

Figure 3. Cost analysis results. Univariate sensitivity analysis: tornado diagram. Difference ISAV vs L-AMB → POSA (MAX/MIN) (€).
Abbreviations: DoT: duration of treatment; ISAV: isavuconazole, IV: intravenous; L-AMB: liposomal amphotericin B; MAX: maximum; MIN: minimum; POSA: posaconazole. 

Table 3. Cost analysis results. Univariate sensitivity analysis (€ 2023).

UNIVARIATE SENSITIVITY ANALYSIS ISAV L-AMB/POSA DIFFERENCE

(Minimum and Maximum values) MIN MAX MIN MAX MIN MAX

Drug acquisition (−30% ISAV&L-AMB, −75% POSA) 3,072.41 8,195.50 6,884.30 12,224.75 −3,811.89 −4,029.25
Starting with ISAV IV (100%/75%) 8,740.00 7,832.50 12,224.75 12,224.75 −3,484.75 −4,392.25
Total duration of the treatment ±32.4 days 11,435.50 4,955.50 13,302.13 11,147.37 −1,866.63 −6,191.87
IV Treatment duration (4 ISAV and 8 L-AMB/+8.5 days) 7,150.00 10,465.00 7,476.59 18,433.89 −326.59 −7,968.89
Mean body weight ±16.4 Kg 8,195.50 8,195.50 9,577.27 14,872.23 −1,381.77 −6,676.73
L-AMB posology (3 mg/kg/10 mg/kg) 8,195.50 8,195.50 8,912.84 13,010.32 −717.34 −4,814.82

Abbreviations: ISAV: isavuconazole; IV: intravenous; L-AMB: liposomal amphotericin B; POSA: posaconazole. 

Table 4. Cost analysis results (€ 2023). Probabilistic analysis.

Result of 1,000 2nd order Monte Carlo simulations

ISA L-AMB/POSA Difference Probability of savings

Mean 24,671.23 29,700.18 −5,028.96 100%
SD 2,601.60 3,131.91 -
LL 95% CI 20,056.84 24,145.21 −4,088.37
UL 95% CI 29,961.07 36,068.31 −6,107.23

Abbreviations: ISAV: isavuconazole; L-AMB: liposomal amphotericin B; 
POSA: posaconazole. 

SD: standard deviation; LL: lower limit; UL: upper limit. 
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bioavailability of ISAV’s oral form allows for the interchange
ability of both formulations and a seamless transition to oral 
treatment, maintaining the same safety profile [7]. The once- 
daily dosing with ISAV, coupled with its improved safety pro
file relative to POSA, which requires three tablets per day, may 
contribute to enhanced treatment adherence [41].

One question that could be raised concerns the need to 
carry out economic analyzes in different European countries. 
The differences between the health systems of different coun
tries are multiple: different health organization, different clin
ical practice, different unit costs of health resources, 
differences in access to health services, co-payments, differ
ences in budget constraints, etc. An economic analysis carried 
out in Spain is not valid for the UK, in the same way that an 
economic analysis carried out in the UK is not valid in Spain, 
France, Germany or US. The economic analyzes carried out in 
one country must be replicated in other countries for the 
reasons indicated. Consequently, economic analyzes at the 
national level are required both by the Spanish Health 
Authorities and by health professionals in Spain.

Moreover, we have introduced new variables in our 
study that differentiate it from the UK studies: first, we 
introduced the 10 mg/kg posology for L-AMB, since there 
is a number of cases where this posology is utilized for 
mucormycosis, as recommended by the experts panel and 
clinical guidelines; second, we have included as hospitaliza
tion costs the differential between the Emergency Room 
and General Ward costs; third, we have included cost of 
adverse events, since we considered that adverse events 
could have an important impact on final treatment costs; 
forth, we included a probabilistic analysis with a Monte 
Carlo simulation to provide more robustness to the study; 
and finally, all resource use data costs come from Spanish 
data.

As for potential limitations of the study, firstly, it should be 
noted that a theoretical model has been employed, represent
ing a simplified simulation of reality. Secondly, as there are no 
clinical studies directly comparing ISAV and L-AMB/POSA, sev
eral estimations and assumptions were necessary. Two specific 
weakness of the study were that the IV infusion duration 
taking data from different trials and as in the study by 
Bagshaw et al. [21], the same total duration of treatment and 
total duration of hospitalization was considered for both arms 
(ISAV and L-AMB+POSA), assuming the mean total duration of 
ISAV in the SECURE study as a conservative approach, however 
it could be different taking into account the safety profile.

It is of interest to take into account that in a post hoc 
analysis from trials SECURE and VITAL in older patients > 65 
is not favorable for ISAV in terms of safety and efficacy [42]. 
However, the difference in safety was driven by a lower 
proportion of patients under 65 with adverse events in 
the ISA arm (61.9%, ≥65 vs 49%, <65), in contrast to the 
voriconazole arm, that showed a similar proportion of 
adverse events for both age cohorts (58.1%, ≥65 vs 57.4%, 
<65). Consistently, despite lower mycological and radiologi
cal response observed in patients ≥ 65 in the ISA arm, over
all clinical response was similar in both treatment arms. In 
addition, in the present study we have taken overall results 
from VITAL and SECURE studies, accounting for both ≥ 65 
and < 65 cohorts, therefore we do not expect that age may 
have an impact in our reported results. Additionally, due to 
a lack of reliable data, the study did not account for costs 
associated with patients discharged from the hospital who 
either enter specialized care centers or receive hospitaliza
tion at home.

Among the strengths of the study, it is worth emphasizing 
that the deterministic sensitivity analysis in all variables asses
sing in the model and Monte Carlo simulations confirmed the 

Figure 4. Cost analysis results. Probabilistic analysis.
Abbreviations: ISAV: isavuconazole, L-AMB: liposomal amphotericin B; POSA: posaconazole. 
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robustness of the base case findings. The model assumptions 
were also clinically validated by a panel of multidisciplinary 
Spanish experts with extensive experience in treating fungal 
infections. Also, the consistency of the results with 
a previously published British study adds credibility to the 
findings.

5. Conclusions

According to the current model, the treatment of IFIs with 
ISAV would led to cost savings for the SNS when compared to 
L-AMB/POSA. These savings are attributed to the shorter dura
tion of IV treatment, reduced use of healthcare resources, and 
decreased costs for managing adverse effects with ISAV. 
Furthermore, ISAV maintains consistent efficacy and tolerabil
ity throughout the entire treatment period without switching 
to another therapeutic class. This analysis provides valuable 
insights for healthcare professionals, enabling informed ther
apeutic decisions based on efficiency data within the antimi
crobial stewardship teams (Programs for Optimization of 
Antimicrobials) of Spanish hospitals.
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