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INTRODUCTION
Breast cancer (BC) is a heterogeneous disease, mainly characterized by three subtypes 

defined by the estrogen receptor (ER) and progesterone (PR) immunohistochemical expres-
sion and by the amplification – or overexpression – of the human epidermal growth factor 
receptor 2 (HER2). These subtypes are hormone receptor positive (HR+)/HER2-negative, 
HER2-positive and triple negative [TN]) [1].

Triple-negative breast cancer (TNBC) does not express ER, PR and HER2 [2]. TNBC 
accounts for 10-15% of all breast cancers and, among the different subtypes, has the worst 
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prognosis [1,3] due to a high risk of relapse [4] and a short overall survival (OS) of patients 
already in the metastatic phase, whose median value is around 13 months [5].

For years, the reference therapy for patients with unresectable locally advanced or meta-
static TNBC (mTNBC) has been systemic chemotherapy [1,3]. The need to improve the thera-
peutic outcomes – and, at the same time, the advances made in the molecular characterization 
of mTNBC – drove the scientific research to develop new drugs. Due mainly to the successes 
of immune checkpoint inhibitors (immunotherapies) in other tumors, PD-L1 and PD-1 inhibi-
tors have been investigated as potential treatments for mTNBC [3]. The overexpression of 
PD-L1 detected in patients with mTNBC, compared to other subtypes of breast cancer, has in 
fact promoted the development of these immunotherapies, capable of blocking the immune 
checkpoint involved, that is the interaction between PD-L1 and its PD-1 receptor [3]. Pro-
grammed death ligand-1 (PD-L1) is a transmembrane protein present on the surface of both 
immune and tumor cells by interacting with its two programmed death receptors PD-1 and 
B7.1, located on the surface of T cells, it downregulates the antitumor immune response [1,6]. 
Immunological drugs, such as atezolizumab, are able to block this molecular mechanism by 
which the tumor resists the attack of the immune system [6]. Atezolizumab is an engineered 
humanized monoclonal antibody which, by binding to PD-L1, prevents its interaction with the 
PD-1 receptor, unblocking the inhibition of the immune response mediated by PD-L1/PD-1 
and reactivating the antitumor immune response [7]. Atezolizumab, in combination with the 
chemotherapy agent nab-paclitaxel, has been approved by EMA – and subsequently reim-
bursed by AIFA (Official Gazette [GU] of July 28, 2020) – for the treatment of adult patients 
with unresectable locally advanced or metastatic TNBC whose tumors have a PD-L1 expres-
sion ≥1% and who have not received any prior chemotherapy for metastatic disease [8].

In the era of precision medicine, it becomes essential to identify predictive factors, in 
order to select the patients who can benefit from the immunological treatment, evaluating 
not only the clinical aspect, but also the cost associated with these molecules, as well as their 
impact on healthcare systems. For this reason, before administering immunotherapy, patients 
with mTNBC should undergo a diagnostic assay to assess the expression (or not) of PD-L1, 
in order to identify their eligibility for treatment. There are various assays for the determina-
tion of PD-L1 expression but, at the moment, the only one authorized for the indication for 
the use of atezolizumab in mTNBC is the VENTANA PD-L1 SP142 immunohistochemistry 
(IHC) assay (breviter SP142 assay), an immunohistochemical assay which uses an anti-PD-
L1 rabbit monoclonal primary antibody for the recognition of the PD-L1 protein [9]. SP142 
evaluates the portion of the tumor area occupied by tumor-infiltrating immune cells (IC) with 
PD-L1 expression (% IC); positivity for the assay is determined by the presence of a percep-
tible PD-L1 staining of any intensity in the ICs on a percentage ≥1 of the tumor area occupied 
by tumor cells and the associated intratumoral and contiguous peritumoral stroma [9].

The performance of the SP142 assay was examined in IMpassion130, a phase III, double-
blind, two-arm, multicenter, international, randomized, placebo-controlled study conducted 
to evaluate the efficacy and safety of atezolizumab in combination with nab-paclitaxel in pa-
tients with unresectable locally advanced or metastatic TNBC who had not received prior che-
motherapy for metastatic disease [3]. A recent post-hoc analysis of the IMpassion130 study 
evaluated in the biomarker-evaluable subpopulation (population suitable for the predictive 
assay for PD-L1) the concordance and association with the clinical efficacy of atezolizumab 
plus nab-paclitaxel of the SP142 assay and that of the Dako PD-L1 IHC 22C3 pharmDx 
assay (breviter 22C3 assay), currently used as a diagnostic assay for other immunological 
treatments [10,11]. Positivity for the 22C3 assay was defined by a combined positive score 
(CPS) ≥10 [10,11]. As part of the IMpassion130 study population, the biomarker-evaluable 
subpopulation was treated with nab-paclitaxel combined with either atezolizumab or placebo, 
in order to evaluate progression-free survival (PFS) [10,11].

OBJECTIVE
The purpose of this analysis was to estimate the budget impact on the Italian National 

Health Service (iNHS) determined by the adoption of two different diagnostic strategies, 
SP142 assay or 22C3 assay, in the identification (in terms of PD-L1 status) of patients with 
mTNBC eligible for treatment with atezolizumab in combination with nab-paclitaxel.

MATERIALS AND METHODS
The budget impact analysis (BIA) was conducted using a budget impact model (BIM) 

considering the iNHS’s perspective. The analysis assessed only the direct medical costs such 
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as: tissue biopsy, PD-L1 assay, specialist visit, pharmacological treatment (atezolizumab in 
combination with nab-paclitaxel) of patients with PD-L1 positive mTNBC, and manage-
ment of the adverse events associated with the pharmacological treatment administered. The 
BIM also considered the clinical benefits, expressed in terms of PFS, resulting from the drug 
therapy administered on the basis of the results of the post-hoc analysis of the IMpassion130 
clinical trial [10,11]. The BIA was conducted over a 1-year time horizon, assuming that, giv-
en the poor prognosis of the metastatic disease, for each patient with mTNBC the perma-
nence in the state of PFS ended within this 
period. This hypothesis probably represents 
a limit compared to what happens in clinical 
practice, where patients could be character-
ized by a different PFS; however, it allows 
to estimate the potential economic impact of 
the two diagnostic strategies with respect to 
a defined time frame which, in the decision-
making processes, is critically important. The 
analysis was carried out following the ISPOR 
(International Society for Pharmacoeconom-
ics and Outcomes Research) good practice 
for budget impact analysis [12,13].

Based on the results of the BIA, the me-
dian cost per patient in the progression-free 
state was also calculated. This cost was first 
calculated by dividing – for each of the two 
strategies – the total cost of treatment (tissue 
biopsy, PD-L1 assay, specialist visit, immu-
notherapy, administration of immunotherapy 
and management of adverse events) by the 
number of patients positive to the PD-L1 as-
say, then dividing this cost of treatment by 
the median number of months in PFS, ob-
tained from the post-hoc analysis of the IM-
passion130 clinical study [10,11].

Model input data

Population
Table I describes the estimated number of 

patients considered in the BIA. It was calcu-
lated starting from the number of Italian resi-
dents in January 2020 [14]. The incidence of 
new diagnoses of BC is 0.1% [15], of which 
12.5%   are triple negative [16]. Five percent 
of the new TNBC diagnoses present a de 
novo locally advanced or metastatic stage of 
disease [17], while 25% have a locally ad-
vanced or metastatic stage of disease follow-
ing a recurrence [18]. Finally, it is assumed 
that 72% of potentially eligible patients un-
dergo the PD-L1 assay [19]. The latter per-
centage was estimated considering the por-
tion of patients who, due to clinical 
characteristics, are not eligible for immuno-
therapy (e.g., particular comorbidities) or for 
testing (e.g., lack of tissue) [19]. Therefore, 
the BIM considered 1,485 patients.

Model structure
Figure 1 shows the structure of the BIM. 

Scenario 1 reflects the expenditure associated 
with the identification of PD-L1 expression 
with the SP142 assay and with the subse-

 Parameters Year 1 Source

A Population (1 January 2020) (n) 59,641,488 [14]

B Incidence BC (%) 0.1% [15]

C Patients BC (n) 54,976 C = A x B

D Incidence TNBC (%) 12.5% [16]

E Patients TNBC (n) 6,872 E = D x C

F Incidence mTNBC de novo (%) 5.0% [17]

G Patients mTNBC de novo (n) 344 G = E x F

H Incidence mTNBC following 
recurrence (%)

25.0% [18]

I Patients mTNBC following 
recurrence (n)

1,718 I = E x H

L Patients potentially eligible for the 
PD-L1 assay (n)

2,062 L = G + I

M Patients actually eligible for the 
PD-L1 assay (%)

72.0% [19]

N Patients actually eligible for the 
PD-L1 assay (n)

1,485 N = L x M

Table I. Estimated population of the budget impact model
BC = breast cancer; TNBC = triple-negative breast cancer; mTNBC = unresectable locally 
advanced or metastatic TNBC

Figure 1. Model structure: SP142 vs 22C3
TNBC = triple-negative breast cancer; mTNBC = unresectable locally advanced or 
metastatic TNBC
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quent treatment with atezolizumab in combination with nab-paclitaxel of patients diagnosed 
with mTNBC and eligible for therapy. Scenario 2 reflects instead the expenditure associated 
with the identification of PD-L1 expression with the 22C3 assay and with the subsequent 
treatment with atezolizumab in combination with nab-paclitaxel of patients diagnosed with 
mTNBC and eligible for therapy. In both scenarios, the eligible mTNBC patient undergoes 
the PD-L1 assay (SP142 or 22C3) after a tissue biopsy. Subsequently – assuming the posi-
tive expression of the PD-L1 protein, and after a specialist visit – the patient is treated with 
atezolizumab in combination with nab-paclitaxel.

Clinical data
The clinical data used for the comparison between the SP142 and the 22C3 assay were 

extrapolated from the post-hoc analysis of the clinical study IMpassion130 [10,11]. The post-
hoc analysis considered the population suitable (Biomarker-Evaluable Population, BEP) for 
the PD-L1 predictive assay (SP142 or 22C3). With reference to a sample of 614 patients, 
46.4% (n = 285) and 52.9% (n = 325) tested positive to the SP142 assay and for the 22C3 as-
say, respectively, where positivity for PD-L1 status was defined by CI ≥1% for the SP142 as-
say and by CPS ≥10 for the 22C3 assay (Table II). The 22C3 assay identified a larger positive 
PD-L1 population than that identified by the SP142 assay, of which the latter is a subgroup 
(positive percentage agreement 98%) [10,11]. Patients 22C3 PD-L1 positive (CPS ≥10) do 
not achieve the same benefit (PFS) with atezolizumab in combination with nab-paclitaxel as 
those SP142 PD-L1 positive (CI ≥1%) [10,11]; the post-hoc analysis of the IMpassion130 
clinical trial reports a median PFS of 8.3 months for SP142 positive patients and 7.5 months 
for those positive to the 22C3 assay (Table II) [10,11].

Healthcare consumption and costs
Table III shows the healthcare consumption and the related unit costs used in the BIM to 

evaluate costs associated with the diagnostic pathway including the tissue biopsy, the PD-L1 
assay (SP142 or 22C3) and the specialist visit. The tissue biopsy cost was evaluated consider-
ing as a proxy the tariff 91.42.B “histopathological examination of the breast – excision of 
neoformation” reimbursed by Tuscany Region [20]. The PD-L1 assay cost was assessed con-
sidering as a proxy the tariff reimbursed by Piedmont Region for the execution of the panel of 
prognostic and predictive factors of response to the therapy for breast malignant tumors (code 
91.47.6) [21]. The cost of a specialist visit, instead, was calculated by applying as a proxy the 
national tariff reimbursed for the general visit (code 89.7) [22].

Table IV reports the administration scheme for atezolizumab in combination with nab-pa-
clitaxel; this scheme reflects the indications of the IMpassion130 clinical study [3]. The costs 
of related consumptions were calculated using the ex-factory prices, net of the temporary 
discounts required by law (AIFA Resolution of July 3, 2006, Official Gazette (GU) no. 156 of 
July 7, 2006, and subsequent AIFA Resolution of February 9, 2007, Official Gazette (GU) no. 
57 of March 9, 2007 and extensions), equal to € 3,221.93 for an 840 mg vial of atezolizumab 
and to € 221.11 for a 100 mg vial of nab-paclitaxel [8].

The cost of drug intravenous administration was assessed considering the MAC01 tariff 
(package rates for complex and high-resource-integration outpatient macro-activity – MAC) 
reimbursed by Lombardy Region, equal to € 44.00 [23].

Following what reported in the IMpassion130 study [3], Table V shows the frequency of 
grade ≥3 adverse events (fatigue, peripheral neuropathy and neutropenia) associated with the 
administration of atezolizumab in combination with nab-paclitaxel, and the related unit cost. 

Parameters BEP, n (%)
Atezolizumab + nab-paclitaxel, 

median PFS (months)
Source

SP142

IC ≥1% 285 (46.4) 8.3 [10,11]

IC <1% 329 (53.6) 5.7 [10,11]

22C3

CPS ≥10 325 (52.9) 7.5 [10,11]

CPS <10 289 (47.1) 5.8 [10,11]

Table II. Clinical data PD-L1 assay evaluated within IMpassion 130 study population
BEP = biomarker-evaluable population; IC = immune cells; CPS = combined positive score; PFS = progression free 
survival
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When available, cost of adverse events came 
from national literature [24,25] or, alterna-
tively, referring to the DRG tariffs, when the 
management of grade ≥3 adverse event re-
quired hospitalization [26].

Model output data

Budget Impact
Based on the eligible population and the 

estimated costs for the diagnostic pathway 
(tissue biopsy, PD-L1 assay and special-
ist visit) and for pharmacological treatment 
(drug, administration and adverse events), 
the BIA provides for the two strategies, over 
1-year time horizon, the number of eligible 
patients, the number of PD-L1 cases cor-
rectly identified and the total cost of treat-
ment. In addition, considering the associated 
clinical benefit, the difference in iNHS ex-
penditure generated by the two different di-
agnostic strategies is presented also in terms 
of median cost per month in PFS.

Sensitivity analysis
The sensitivity analysis was conducted 

to assess the degree of uncertainty of the 
base case results [27]. A One-Way Sensi-
tivity Analysis (OWSA) was conducted to 
the following parameters. The Confidence 
Interval/range or, alternatively, a variation 
of ±10% for incidence data or a variation of 
±5% for assay was used to run the OWSA:

 - annual incidence of TNBC (10-15%);
 - annual incidence of de novo mTNBC (±10%);
 - annual incidence of mTNBC following recurrence (±10%);
 - incidence of mTNBC patients actually eligible for the assay (±10%);
 - percentage of patients positive to the PD-L1 SP142 assay (±5%);
 - percentage of patients positive to the PD-L1 22C3 assay (±5%).

Since the net ex-factory price may not reflect the actual selling price to the iNHS, a sce-
nario analysis was conducted to assess the impact that different percentages of discount on 
the selling price of atezolizumab to the iNHS would have on the overall treatment cost. Three 
alternative scenarios were considered in which a 5%, 10% or 15% discount was applied to the 
base case price of atezolizumab.

Since it was not possible to distinguish between neutropenia and febrile neutropenia with 
reference to the data from Impassion130, and since grade ≥3 non-febrile neutropenia may not 
involve any treatment or hospitalization, in the sensitivity analysis a scenario was assumed 
which excluded the costs associated with the management of neutropenia.

RESULTS

Budget impact
Due to a greater specificity, the diagnostic pathway that takes into account SP142 as-

say would result in a reduction of the iNHS expenditure of approximately 5.6 million euros 
(-12%) (Table VI). Almost all of the reduction in iNHS expenditure would be determined 
by the lower number of patients treated (SP142: 689 patients vs 22C3: 786 patients) with 
immunotherapy (€ -5,530,871). The lower number of patients treated with immunotherapy 
would also lead to a reduction, albeit less significant (€ -39,066), in the iNHS expenditure for 
the management of the related adverse events. Conversely, the expenditure for the diagnostic 
path management (tissue biopsy, PD-L1 assay and specialist visit) would not determine any 
incremental cost between the two strategies considered.

Healthcare 
resources

Unit/year Unit cost (€) Source

Tissue biopsy (tariff) 1 112.00 [20]

PD-L1 assay (tariff) 1 222.00 [21]

Specialist visit (tariff) 1 20.66 [22]

Table III. Consumption of healthcare resources and unit costs of the diagnostic 
pathway

Parameters Atezolizumab nab-Paclitaxel Source

Dose per unit (mg) 840 100 [3]

Dose per administration1 (mg) 840 170 [3]

Frequency of administration 
(n per month)

2.2 3.3 [3]

Median number of cycles (n) 7.0 6.0 [3]

Table IV. Administration scheme of drug treatment
1 A body surface area (BSA) of 1.7 m2was considered

Grade ≥3 adverse 
events

Unit cost (€) Frequency (%)

Fatigue 133.26 [24] 3.5 [3]

Peripheral Neuropathy 1,210.00 [26] 5.5 [3]

Neutropenia 2,390.11 [25] 13.9 [3]

Table V. Percentage and unit cost of adverse events associated with the 
administration of atezolizumab + nab-paclitaxel
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Figure 2 reports the median cost per 
month in PFS. The patient with SP142 assay 
shows a cost per PFS month reduction of € 
736 (€ 7,010 vs € 7,746).

Sensitivity analysis
The OWSA results show that the propor-

tion of patients positive to the PD-L1 assay 
(SP142 or 22C3) constitutes the main driver 
of the BIA (Table VII).

Considering a 5% discount on the selling 
price of atezolizumab, the difference of the 
iNHS expenditure between the two diagnos-
tic strategies would be reduced, compared to 
the base case, by € 237,651 (€ -5,332,286). 
Considering a 10% or 15% reduction in the 
selling price, there would be – compared to 
the base case – a decrease in the difference of 
the iNHS expenditure between the two strate-
gies equal to € 475,302 (€ -5,094,635) and € 
712,952 (€ -4,856,984), respectively.

The exclusion of grade ≥3 neutropenia 
cost would result in a slight reduction in the 
savings associated with SP142 assay com-
pared to the base case (sensitivity analysis: € 
-5,537,711; base case: € -5,569,936).

DISCUSSION
A BIM was developed to evaluate the 

economic impact on the iNHS determined 
by the adoption of two different diagnostic 
strategies (SP142 assay or 22C3 assay) for 
the identification of PD-L1 overexpression 
in patients with mTNBC. The BIM estimat-
ed the clinical and economic consequences 
in terms of iNHS expenditure and median 
cost per PFS month.

The analysis highlighted the clinical and 
economic advantage of using the SP142 as-
say over the 22C3 assay as a complementary 
diagnostic for the administration of atezoli-
zumab in combination with nab-paclitaxel to 

mTNBC patients. The diagnostic pathway involving the administration of the SP142 assay 
would result in a € 5,569,936 reduction in the iNHS expenditure compared to the adoption of 
the 22C3 assay (€ 40,090,445 vs € 45,660,382). Such result would be attributable to the lower 
number of patients defined as eligible for immunotherapy treatment (698 vs 786) based on the 
greater specificity of the SP142 assay (46.4%) in identifying PD-L1 overexpression in mT-
NBC patients compared to the 22C3 assay (52.9%). In addition to containing pharmaceutical 

Parameters SP142 22C3
Difference SP142 vs 22C3

Absolute %

Tissue biopsy + PD-L1 assay (€) 495,990 495,990 0 0

Specialist visit (€) 30,680 30,680 0 0

Treatment (€) 39,286,288 44,817,158 -5,530,871 -12

Adverse events (€) 277,486 316,553 -39,066 -12

Total costs (€) 40,090,445 45,660,382 -5,569,936 -12

Table VI. BIM results

Figure 2. Median cost per month in PFS
 

Parameter Variation

Budget impact (€)

Lower 
extreme

Upper 
extreme

Annual incidence TNBC (10%-15%) -4,478,918 -6,660,955

Annual incidence de novo 
TNBC

±10% -5,455,092 -5,684,780

Annual incidence TNBC 
following recurrence

±10% -5,053,138 -6,029,313

Incidence of mTNBC patients 
actually eligible for the assay

±10% -4,995,716 -6,086,735

Percentage of patients positive 
to the PD-L1 SP142 assay

±5% -7,522,285 -3,560,166

Percentage of patients positive 
to the PD-L1 22C3 assay

±5% -3,330,477 -7,809,395

Exclusion of the cost of 
neutropenia

-5,537,711

Base case -5,569,936

Table VII. Sensitivity analysis (OWSA)
TNBC = triple-negative breast cancer; mTNBC = unresectable locally advanced or 
metastatic TNBC
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expenditure, the SP142 assay correctly identifies the patients who are most likely to benefit 
from immunotherapy improving the iNHS efficiency. In fact, the cost per PFS month would 
be lower in SP142 assay patients compared to those with 22C3 assay (€ 7,010 vs € 7,746). 
The use of a more specific diagnostic assay would make immunotherapy more efficient, thus 
avoiding it being wasted on patients who would not benefit from it.

As often happens when a simulation model is used to conduct a comparison between al-
ternative choices, it is appropriate to interpret the results in view of some observations. The 
epidemiological analysis – used to identify the mTNBC patients eligible for the PD-L1 assay 
– was built using data from different literature sources and, in their absence, by making some 
assumptions based on market research. Since it is not possible to verify the effective repre-
sentativeness of our patient flow with other national experiences, the sensitivity analysis was 
conducted to check our epidemiological assumptions. No overestimation or underestimation 
of the epidemiological parameters would seem to have such an impact as to make the result of 
the base case vary by more than ±20%.

The IMpassion130 post-hoc analysis data highlighted a greater specificity of the SP142 
assay [10,11]. In the absence of any other available clinical evidence, the sensitivity analysis 
evaluated the impact deriving from the variation in the percentage of patients positive for 
PD-L1. A 5% reduction or increase in the number of PD-L1 positive patients with the SP142 
assay would result in a 35% reduction or increase in the base case result, respectively. A 5% 
reduction or increase in the number of PD-L1 positive patients with the 22C3 assay would 
result in a 40% reduction or increase in the base case result, respectively.

Although the net ex-factory price may not reflect the actual iNHS selling price of atezoli-
zumab, a scenario analysis was conducted to assess the impact that different discount percent-
ages (5%, 10 % or 15%) applied to the price of this immunotherapy would have on the case 
base result. Against a maximum discount of 15%, the savings associated with the SP142 assay 
in the base case would be reduced by 14.6% (€ -4,856,984).

The BIM assumed that all patients actually eligible for the PD-L1 assay undergo a tissue 
biopsy. This may not match the actual clinical practice, as the PD-L1 assay is not always per-
formed on a tissue biopsy sample, since this is sometimes not available or biopsy procedure 
is not clinically feasible, in which case the primary tumor tissue sample is used, if available. 
If the assumption made in the BIM overestimated the tissue biopsy cost, it is to be noted that 
this item does not represent an incremental cost for the two diagnostic alternatives, since, in 
both cases, all patients eligible for the PD-L1 assay undergo tissue biopsy.

The BIM evaluated the cost of the tissue biopsy considering the tariff reimbursed by the 
Tuscany Region for the outpatient service “histopathological examination of the breast – exci-
sion of neoformation” (code 91.42.B). In clinical practice, the tissue biopsy could also be ex-
ecuted for other sites (i.e., lymph nodes, lung); in this case the cost reimbursed by iNHS could 
be different from that used in the base case. Since the biopsy site stratification of patients is 
not available, it has been assumed that all patients eligible for the PD-L1 assay undergo the 
breast histopathological examination. To justify this assumption, we reported that any overes-
timation or underestimation of the related cost would be homogeneous for both the diagnostic 
alternatives (SP142 or 22C3).

The IMpassion130 data did not allow to distinguish between neutropenia and febrile neu-
tropenia. Based on the literature, the estimated cost for grade ≥3 neutropenia was € 2,390.11. 
Since a grade ≥3 non-febrile neutropenia may not involve any treatment or hospitalization, the 
sensitivity analysis also considered an alternative scenario, where no cost was associated with 
the presence of grade ≥3 neutropenia. The result of this alternative scenario would determine 
a slight reduction in the savings associated with the use of the SP142 assay compared with 
the base case.

The present analysis has only evaluated the consequences deriving from the choice of 
one of the two different diagnostic strategies on total cost and median cost per PFS month, 
without considering the consequences that this choice could determine on the patient’s overall 
survival.

It would also be good practice to discuss the results of a study by comparing them with 
those already published. Unfortunately, at the time of drafting this manuscript, no similar 
pharmacoeconomic evaluations are available in the literature to be used for this purpose.

CONCLUSIONS
These results show how the choice of a correct diagnostic strategy is important to optimize 

the administration of oncological therapies within the treatment of mTNBC patients. The use 
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of the SP142 assay proved to be cost-effective compared to the 22C3 assay; the SP142 assay 
can support the choice of the most appropriate cancer drug, maximizing the effectiveness and 
minimizing the waste of healthcare resources.
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