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Abstract

Background: Metastatic anaplastic lymphoma kinase-positive (ALK+) non-small cell lung cancer (NSCLC) is a rare but

clinically distinct subtype of lung cancer with therapeutic sensitivity to ALK inhibitors (ALKi). Over the past decade, several ALKi

have been introduced in Italy, yet real-world data on their utilization, patient characteristics, outcomes, and healthcare burden

remain limited.

Objectives: This study aimed to characterize Italian patients with ALK+ Metastatic non-small cell lung cancer (mNSCLC)

treated with ALKi, examining treatment patterns, time to next treatment (TTNT), overall survival (OS), and healthcare resource

utilization (HCRU) and associated costs.

Methods: An observational retrospective analysis was conducted using administrative databases from Italian Local Health

Units (LHUs), covering approximately 6.5 million individuals between January 2010 and June 2024. Patients with ALK+ mNSCLC

treated with ALKi from 2020 onward were included. Patient demographics, treatment sequences, TTNT, OS, HCRU, and costs

were analyzed using Kaplan-Meier estimates, Cox regression, and generalized linear models.

Results: Among 29,418 mNSCLC patients identified, 274 received ALKi. Alectinib was the most used first-line ALKi (67.2%),

followed by crizotinib (18.2%), brigatinib (6.9%), and chemotherapy plus ALKi (5.8%). Alectinib demonstrated the longest median

TTNT (42.6 months) and OS (43.2 months). Treatment switch and mortality were not significantly associated with therapy type,

age, sex, or comorbidity, except for increased mortality risk in patients’ ≥ 80 years. Over six months, brigatinib incurred the

lowest total healthcare costs (€12,943) and no hospitalizations, while alectinib had the highest costs (€29,115), primarily due to

drug expenditures.

Conclusions: This real-world study highlights evolving treatment patterns in ALK+ mNSCLC, with increasing use of next-

generation ALKi. Alectinib remains the most prescribed first-line option with favorable outcomes, albeit with higher costs.

Brigatinib demonstrated lower healthcare utilization and cost, supporting its potential cost-effectiveness. These findings

emphasize the need for continued real-world evaluation to optimize care and resource allocation in ALK+ mNSCLC.
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1. Background

Lung cancer remains the most prevalent and deadly

cancer globally (1, 2), with non-small cell lung cancer

(NSCLC) accounting for around 85% of cases (3, 4).
Approximately half of NSCLC patients are diagnosed at

stage I-III (5), yet up to 60% of these patients experience

disease relapse despite curative treatments (6). Distant

metastases are found at the time of diagnosis in 30 - 40%

of NSCLC patients, with bone, brain, liver, and adrenal

glands as the most common metastatic sites (7, 8).
Metastatic non-small cell lung cancer (mNSCLC)

imposes a significant burden on patients, caregivers,

healthcare systems, and society (9, 10). Importantly,
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several studies have highlighted the elevated prevalence

of anaplastic lymphoma kinase (ALK) gene

rearrangements in patients who eventually develop
brain metastases (11, 12).

The ALK gene fusion is found in 3 - 5% of NSCLC and

defines a distinct clinicopathologic subtype of NSCLC

(13). Patients with ALK-positive NSCLC are typically

younger than the general population of NSCLC patients

and more likely to have never smoked or have a history

of light smoking (14-16). The identification of ALK gene

alterations has significant therapeutic implications.

Patients with tumors harboring such rearrangements

are highly sensitive to ALK inhibitors (ALKi) (17).

During the last decade, several ALKi for the treatment

of ALK-positive NSCLC have been introduced into clinical

practice in Italy. The Italian Medicines Agency (AIFA) has
approved for reimbursement crizotinib in 2015,

ceritinib in 2017, alectinib in 2018, brigatinib in 2020,

and lastly, lorlatinib was approved in 2021 as a second-

line option after front-line alectinib or following a

sequence of crizotinib and another ALKi (18-22).

In the 2024 Clinical Practice Guidelines by the Italian
Association of Medical Oncology (AIOM), next-

generation ALKi inhibitors such as alectinib, brigatinib,

and lorlatinib have been recommended as the preferred

treatment options for patients with ALK-positive NSCLC.

Ceritinib is suggested as another recommended
intervention, while the first introduced crizotinib is

considered useful in certain circumstances (23). Real-

world evidence on the use of next-generation ALKi to

treat ALK-positive NSCLC in Italy is currently limited.

2. Objectives

The present analysis exploited administrative

databases of Italian healthcare to investigate the

population of patients with ALK-positive NSCLC who

were treated with ALKi. It aimed to describe patients’

characteristics (i.e., age, sex, comorbidities, presence of

brain metastases), also according to the therapeutic

sequences adopted, time to next treatment (TTNT), and

mortality. Additionally, the study assessed healthcare

resource utilization (HCRU) and the associated costs.

3. Methods

3.1. Study Design and Data Source

An observational retrospective analysis was

conducted by integrating the administrative databases

and pathological anatomy database of Local Health

Units (LHUs) across Italy, including a population of

approximately 6 million health-assisted individuals,

with data available from January 2010 to June 2024. For

the current study, Italian LHUs (representative of the

Italian population) were selected based on their
geographical distribution, data completeness, and the

high-quality linked datasets.

The analysis used the following databases: (1)

Beneficiaries’ database, which holds patients’

demographic data; (2) pharmaceuticals database, which

records data on drug supplies through anatomical

therapeutic code (ATC), prescription date, and number

of packages; (3) hospitalization database, which collects

hospitalization-related data, namely date of

hospitalization, main and secondary diagnosis

identified by International Classification of Diseases,

Ninth Revision, Clinical Modification (ICD-9-CM), and

Diagnosis Related Group (DRG); (4) outpatient specialist

service database, containing all data about laboratory

tests, diagnostic procedures, and specialist visits; (5)

payment exemption database, which contains data of

the exemption codes that waive patients from the

contribution charge for services/treatments when

specific diseases are diagnosed. The dataset used

consists solely of anonymized data. Approval was

obtained from the ethics committees of the involved

LHUs.

3.2. Study Population

From January 2020 to June 2024, mNSCLC patients

were identified across all available periods based on the

following criteria: (1) At least one prescription of

anticancer drugs specific for mNSCLC (Appendix 1 in

Supplementary File); OR (2) at least one prescription of

anticancer drugs non-specific for mNSCLC (Appendix 2

in Supplementary File) AND at least one hospitalization

with a main or secondary discharge diagnosis of lung

cancer (ICD-9-CM codes: 162.2, 162.3, 162.4, 162.5, 162.8,

162.9, 235.7, 239.1, 195.1, 231.2); OR (3) at least one

hospitalization with a main or secondary discharge

diagnosis of lung cancer AND a subsequent diagnosis of

metastasis (ICD-9-CM codes: 197, 198 or ATC code:

M05BA08, M05BA03, M05BX04 [only minsan 041300]).

Patients with at least one prescription of anticancer

drugs specific for SCLC were excluded (Appendix 3 in

Supplementary File).

Then, among the patients identified as mNSCLC

according to the mentioned criteria, those who received
a prescription specific for ALK-positive disease from

2020 were included in the analysis. The index date
corresponded to the time of the first prescription of an

ALKi. A 12-month period prior to the index date was used

to describe patients’ previous history (characterization

period). The follow-up period (at least 6 months) began
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at the index date and ended at the end of the study

period, or the patient’s death, or exiting the database

(whichever occurred first). Patients younger than 18

years, with previous cystectomies, with previous

metastasis, or with less than 12 months of available data
within the databases were excluded.

3.3. Patients’ Demographic and Clinical Characteristics

Age was recorded at the index date and presented as

mean ± standard deviation (SD), while sex was reported

as the proportion of males. The clinical characteristics

were assessed using the Charlson Comorbidity Index

(CCI), a scoring system based on 19 weighted comorbid

conditions that may influence mortality risk (24). In this

analysis, a modified version of the CCI, not accounting

for the cancer score, was utilized. The concomitant

diseases were detected by means of drug treatment and

hospitalizations during the 12 months preceding the

index date. The comorbidity index was reported as mean

± SD, and as the proportion of patients in each score.

3.4. Treatments

The treatments received by the mNSCLC patients —

including chemotherapy (CT), immunotherapy, and

targeted therapy — were identified across all available

data periods in the study.

3.5. Time to Next Treatment and Overall Survival

The Kaplan-Meier method was applied to analyze

TTNT, defined as the time (in months) from the

initiation of treatment (index date) to the start of a

subsequent line of therapy. Patients who did not

progress to a subsequent line of therapy were censored

at the date of database availability or death. Overall

survival (OS) was defined as the time (in months) from

the index date to the date of death. Survivors were

censored at the date of database availability. The log-

rank test was used to test the equality of survivor

functions across treatments. Moreover, the Cox

proportional hazards model was used as a multivariate

approach to analyze the risk of switching to a

subsequent treatment among different index

treatments.

3.6. Evaluation of Healthcare Resource Consumption and
Costs

Healthcare resource utilization and related costs in

Euros (€) were evaluated during the 6 months of follow-

up among the included patients (deaths and outliers

excluded). The estimation focused on: (A) Drug

treatments, including both oncological drugs and other

comedications; (B) all-cause and cancer-related hospital

admissions; (C) all-cause outpatient specialized services,

namely laboratory tests, diagnostic procedures, and

specialist visits. Cost analysis was carried out for all the

included patients who were alive for at least 6 months
after the index date.

3.7. Statistical Analysis

Continuous variables are presented as mean ± SD and

median values, while categorical variables are expressed

as numbers and percentages. A two-way ANOVA was

conducted for the comparisons of HCRU across

treatment groups. Kaplan-Meier curves with 95%

confidence intervals (95% CI) were applied for TTNT and

OS. The log-rank test was used to test the equality of

survivor functions across treatments. Moreover, a Cox

proportional hazards model was run as a multivariate

approach to analyze the risk of switching to a

subsequent treatment among different index

treatments, with results presented as hazard ratios (HR)

and corresponding 95% CI.

For the economic analysis, outliers, namely those

costs exceeding three times the SD over the mean, were

excluded. Since cost data are not expected to follow a

normal distribution, a Generalized Linear Model (GLM)

was used to evaluate the correlation between costs and

the prescribed ALKi treatment, including age, gender,

CCI, and prior brain metastasis as potential

confounding variables. A gamma distribution with an

identity link function was applied to ensure that the

costs were not log-transformed, and the results were

expressed in €. Post-estimation tests included residual
analysis and checks for influential observations.

Following the “Opinion 05/2014 on Anonymization

Techniques” drafted by the “European Commission

Article 29 Working Party,” the results of subgroups of ≤ 3

patients were not reported (NR) for data privacy, as data

might be potentially attributable to single individuals. A

P-value < 0.05 was considered statistically significant,

and all analyses were performed using STATA SE version

17.0 (StataCorp LLC, College Station, TX, USA).

4. Results

4.1. Identification of the Study Population

From a sample of 6,505,551 Italian citizens, 29,418

patients with mNSCLC were identified over the

observation period from 2010 to 2023. The estimated

incidence rate of mNSCLC in 2023 was 35.6 per 100,000

people/year. The number of prevalent cases of mNSCLC

as of 31 December 2023 was 5,130 patients, and the
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number of new mNSCLC cases (incident) in 2023 was

estimated to be 1,956. Among mNSCLC patients, 287 were

ALK-positive (identified through ALKi prescription as a

diagnosis proxy), corresponding to 5.6% of the prevalent

mNSCLC population by the end of 2023. Additionally,

from 2020 onwards, 8,642 patients with mNSCLC were

identified, and 310 mNSCLC patients started a specific

therapy for ALK-positive mNSCLC. Among the prevalent

patients as of 31 December 2023, 5.6% received specific

therapy for ALK-positive disease.

As shown in Table 1, a total of 274 ALK-positive

mNSCLC patients were included and distributed as

follows: Alectinib (N = 184), crizotinib (N = 50),

brigatinib (N = 19), and CT plus ALKi (CT + ALKi, N = 16).

Patients treated with lorlatinib (N = 4) and ceritinib (N <

4) were excluded from the analysis because of the small

sample size. The proportion of males ranged from 48.9%

in the alectinib group to 68.4% in the brigatinib group.

Patients in the crizotinib-treated cohort were the oldest,

and those in the brigatinib-treated cohort were the

youngest (65.9 and 57.3 years, respectively). Age

distribution showed notable differences, with alectinib

and crizotinib having the highest proportions of

patients aged 65 - 79 years (34.2% and 36.0%,

respectively), while brigatinib had a higher proportion

of younger patients (31.6% aged 35 - 49 years).

The CCI, used to evaluate comorbidity burden, was

comparable across groups, ranging from 0.5 (alectinib

and brigatinib) to 0.7 (crizotinib). The alectinib-

treatment group showed the largest proportion of

patients with no major comorbidities (54.3% with CCI =

0), while crizotinib had the highest percentage of

patients with a more severe comorbidity profile (14.0%

with CCI ≥ 2). Brain metastases were found before the

index date in 9.2% of alectinib-treated patients and 8.0%
of crizotinib-treated patients, while there were no cases

in the brigatinib and CT + ALKi cohorts. Brain metastases

rose to 14.0% among crizotinib-treated patients during
the post-index period and remained stable at 9.2% in the

alectinib group. Follow-up duration was the longest for
crizotinib (2.9 years) and the shortest for brigatinib (1.8

years). The characterization period was fairly consistent

across groups, ranging from 8.6 to 10.4 years.

4.2. Treatment Pathways

The pattern of treatment pathways among 274 ALK-

positive mNSCLC patients included in the analysis is

described in Table 2. Alectinib was the most commonly

used first-line therapy, prescribed to 67.2% (N = 184) of

patients, followed by crizotinib to 18.2% (N = 50),
brigatinib to 6.9% (N = 19), lorlatinib to 1.5% (N = 4), and

CT combined with ALKi (CT + ALKi) to 5.8% (N = 16).

Of the patients who received first-line alectinib, 10.9%

progressed to CT + alectinib as a second-line treatment,

10.3% to lorlatinib, 7.1% to CT alone, and smaller

proportions to other regimens, including CT +

immunotherapy (3.8%) and monotherapy with other

immune-oncology agents (1.1%). For patients treated

with first-line crizotinib, 22.0% received CT + crizotinib

in the second line, while 12.0% received CT alone, and

4.0% in each group moved to either alectinib or

immune-oncology agents.

Among those initially treated with brigatinib, 15.8%

progressed to CT + brigatinib in the second line, while

alectinib, CT + immunotherapy, crizotinib, and

lorlatinib each accounted for 5.3% of second-line

therapies. Patients receiving CT + ALKi as first-line

therapy more commonly moved to CT alone (50.0%),

with a small proportion switching to alectinib (6.3%).

4.3. Time to Next Treatment and Overall Survival

As depicted in Figure 1A, Kaplan-Meier analysis for

TTNT showed no statistically significant differences

between treatment groups (P = 0.174). Alectinib

demonstrated the longest median TTNT at 42.6 months

(95% CI: 28.1 - not reached), followed by CT + ALKi at 22.5

months (95% CI: 11.5 - 33.8), and crizotinib at 20 months

(95% CI: 5.3 - not reached). Median TTNT for brigatinib

was not reached. However, the incidence rate of

treatment switches varied, with CT + ALKi having the

highest rate at 3.5 events per 100 people-months (95% CI:

1.8 - 6.8), followed by crizotinib (3.2; 95% CI: 2.1 - 4.8),

while alectinib and brigatinib both had lower rates at 2.1

events per 100 people-months (95% CI: 1.6 - 2.7 and 1.0 -

4.8, respectively).

The Cox regression model evaluating factors

associated with the relative risk of treatment switching

(Appendix 4 in Supplementary File) found no

statistically significant associations. Compared to

brigatinib, none of the other treatments had a

significant effect on the risk of switching, with HR of

0.926 (95% CI: 0.394 - 2.18; P = 0.861) for alectinib, 1.466

(95% CI: 0.574 - 3.746; P = 0.424) for crizotinib, and 1.459

(95% CI: 0.507 - 4.197; P = 0.484) for CT + ALK agents. Sex

did not influence the risk, with males showing an HR of

1.159 (95% CI: 0.772 - 1.74; P = 0.478). Age was also not

significantly associated with switching, with HRs

ranging from 1.034 (≥ 80 years; 95% CI: 0.363 - 2.943; P =

0.95) to 1.517 (65 - 79 years; 95% CI: 0.823 - 2.797; P = 0.182).

Likewise, comorbidity burden, measured through the

CCI, had no significant effect, with HRs of 1.379 (CCI = 1;

95% CI: 0.903 - 2.107; P = 0.137) and 1.399 (CCI ≥ 2; 95% CI:
0.675 - 2.9; P = 0.366). Lastly, the presence of previous

brain metastases revealed no significant association
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Table 1. Demographic and Clinical Characteristics of Patients with Non-small Cell Lung Cancer, Stratified by Anaplastic Lymphoma Kinase-Related Treatment a

Variables Alectinib Crizotinib Brigatinib CT + ALKi

Numbers 184 50 19 16

Gender (male) 90 (48.9) 25 (50.0) 13 (68.4) 9 (56.3)

Age (y) 60.5 ± 12.8 65.9 ± 12.5 57.3 ± 16.3 64.2 ± 10.6

18 - 34 4 (2.2) NI NI 0 (0.0)

35 - 49 32 (17.4) 4 (8.0) 6 (31.6) NI

50 - 64 75 (40.8) 19 (38.0) 6 (31.6) 7 (43.8)

65 - 79 63 (34.2) 18 (36.0) 5 (26.3) 6 (37.5)

≥ 80 10 (5.4) 8 (16.0) NI NI

CCI 0.5 ± 0.7 0.7 ± 0.8 0.5 ± 0.6 0.6 ± 0.6

0 100 (54.3) 23 (46.0) 11 (57.9) 8 (50.0)

1 71 (38.6) 20 (40.0) 7 (36.8) 7 (43.8)

≥ 2 13 (7.1) 7 (14.0) NI NI

Pre-index brain metastases 17 (9.2) 4 (8.0) NI 0 (0.0)

Post-index brain metastases 17 (9.2) 7 (14.0) 0 (0.0) NI

Follow-up in years 2.4 ± 1.0 2.9 ± 1.0 1.8 ± 0.8 2.6 ± 1.0

Characterization period 9.1 ± 2.0 8.6 ± 1.8 10.4 ± 2.0 8.9 ± 1.8

Abbreviations: CT, chemotherapy; ALKi, anaplastic lymphoma kinase inhibitors; NI, not issuable; CCI, Charlson Comorbidity Index.

a Values are expressed as mean ± SD or No. (%).

with the risk of switching (HR 1.211; 95% CI: 0.599 - 2.447;

P = 0.594).

Overall Survival was assessed using the Kaplan-Meier

method (Figure 1B), and a significant difference was

observed across treatment groups (P = 0.032). Alectinib

showed the longest median OS at 43.2 months (95% CI:

34.9 - not reached), followed by crizotinib at 22.7 months

(95% CI: 9.0 - not reached). For both brigatinib and CT +

ALKi, median OS was not reached during the follow-up

period. The incidence rate of OS events per 100 people-

months was 1.9 (95% CI: 1.5 - 2.4) for alectinib, 2.9 (95% CI:

2.0 - 4.2) for crizotinib, and 1.1 (95% CI: 0.4 - 2.9) for

brigatinib, with the CT + ALKi group having an incidence

rate of 1.0 (95% CI: 0.4 - 2.6).

None of the treatments was significantly related to

the risk of death: alectinib (HR 1.570; 95% CI: 0.564 - 4.372;
P = 0.388), crizotinib (HR 2.165; 95% CI: 0.733 - 6.396; P =

0.162), and CT + ALKi (HR 0.931; 95% CI: 0.228 - 3.797; P =

0.921). Similarly, no association with mortality was
found for sex (P = 0.279) and younger age groups (50 - 64

years: HR 1.409; 95% CI: 0.759 - 2.617; P = 0.278; 65-79 years:
HR 1.651; 95% CI: 0.880 - 3.098; P = 0.119). However,

subjects aged ≥ 80 years had a significantly higher risk

of death (HR 3.673; 95% CI: 1.693 - 7.969; P = 0.001).
Comorbidity Index (CCI = 1: HR 1.148; 95% CI: 0.762 - 1.729;

P = 0.510; CCI ≥ 2: HR 1.219; 95% CI: 0.628 - 2.366; P = 0.559)

and previous brain metastases (HR 1.745; 95% CI: 0.936 -

3.255; P = 0.080) were not significant predictors of

death, although the latter showed a trend toward

significance (Appendix 5 in Supplementary File).

4.4. Healthcare Resource Consumption and Costs

Healthcare resource utilization during the first 6

months of follow-up was assessed among alive patients

(Table 3). The mean number of drug prescriptions per

patient did not differ significantly across treatment

groups (P = 0.804), ranging from 14.3 for brigatinib to

16.3 for crizotinib. The number of hospital admissions

per alive patient was slightly higher in the crizotinib

group (mean 0.5) compared to the alectinib (mean 0.3)

and CT + ALKi groups (mean 0.1), though the differences

were not statistically significant (P = 0.123). The number

of outpatient specialized services varied significantly

between groups (P = 0.002), with the CT + ALKi group

showing the highest mean number of provisions per

patient (14.3) and brigatinib the lowest (5.1).

Total healthcare costs over 6 months per alive patient

(Figure 2) were the highest for alectinib-treated patients

(€29,115) and the lowest for brigatinib-treated patients

(€12,943). Costs for all drug prescriptions (both cancer-

related and unrelated) accounted for the majority of

total expenses, with the highest values found among

patients receiving alectinib (€26,588) and crizotinib

(€21,784), while the brigatinib group showed the lowest

drug-related costs (€12,591). Hospitalization costs were

the highest for crizotinib (€2,249), while no patient on

brigatinib required hospital access (€0). Outpatient
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Table 2. Treatment Patterns in Metastatic Non-small Cell Lung Cancer Anaplastic Lymphoma Kinase-Treated Patients a

First-Line Therapy (N = 274) Second-Line Therapy (N = 103)

Alectinib (N = 184)

CT + Alectinib (N = 20) 10.9

Lorlatinib (N = 19) 10.3

CT (N = 13) 7.1

CT + immunotherapy (N = 7) 3.8

Immunotherapy (N = NI) 1.1

Brigatinib (N = NI) 0.5

Ceritinib (N = NI) 0.5

Crizotinib (N = 50) 22.0

CT + Crizotinib (N = 11)

CT (N = 6) 12.0

Alectinib (N = NI) 4.0

Immunotherapy (N = NI) 4.0

CT + immunotherapy (N = NI) 2.0

CT + lorlatinib (N = NI) 2.0

Brigatinib (N = 19) 15.8

CT + brigatinib (N = NI)

Alectinib (N = NI) 5.3

CT + immunotherapy (N = NI) 5.3

Crizotinib (N = NI) 5.3

Lorlatinib (N = NI) 5.3

Lorlatinib (N = 4) 25.0

CT + immunotherapy (N = NI)

Ceritinib (N = NI) 0

CT + ALKi (N = 16)

CT (N = 8) 50.0

Alectinib (N = NI) 6.3

Abbreviations: NI, not issuable; CT, chemotherapy; ALKi, anaplastic lymphoma kinase inhibitors.

a Values are expressed as No. (%).

service costs varied, with the CT + ALKi group incurring

the highest expenses (€1,896) and brigatinib the lowest

(€352).

The GLM analysis identified significant cost

differences among treatments, using brigatinib as a

reference (Appendix 6 in Supplementary File). Alectinib

showed the highest incremental cost (€17,446; 95% CI

€14,611 – €20,281; P < 0.001), followed by crizotinib

(€14,534; 95% CI €10,509 – €18,558; P < 0.001) and CT +

ALKi (€13,859; 95% CI €8,660 – €19,058; P < 0.001). Sex and

age showed no significant impact on costs.

5. Discussion

This analysis provided an up-to-date picture of the

ALK-positive mNSCLC population in Italian clinical

practice, focusing on the epidemiology, baseline

characteristics, treatment patterns, TTNT, OS, and

economic burden of patients on ALKi therapy available

during the study period. Considering a sample

corresponding to 11% of the Italian national population,

an incidence rate of mNSCLC of 35.6 per 100,000 people

per year was estimated, in line with existing literature

on lung cancer epidemiology in Italy. The Italian AIOM

reported approximately 41,500 new lung cancer

diagnoses in 2019, with NSCLC accounting for the

majority of these cases (25).

Among the patients included in the analysis, the

observed proportion of ALK-positive cases was 5.6%,

slightly higher but still close to the range of 4% - 5%

described in the international literature (26, 27). Such

consistency suggests that the prescriptions of ALK

inhibitors, as a proxy for ALK-positive NSCLC diagnosis,

were a reliable approach for the effective identification

of this patient subset (28).

The selection of first-line therapy for patients with
ALK-positive NSCLC often considers factors such as age

https://brieflands.com/articles/ijcm-161602
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Figure 1. Kaplan-Meier estimates of A, time to next treatment (TTNT) and B, overall survival for patients treated with alectinib, crizotinib, brigatinib, and chemotherapy (CT) +
anaplastic lymphoma kinase inhibitor (ALKi).

Table 3. Average Number of Resources Per Alive Patient Attributable to Drugs, Hospitalizations, and Outpatient Service Prescriptions During 6-Month After Index Date (Outliers

Excluded) a

Number per Patient Alectinib (N = 157) Crizotinib (N = 35) Brigatinib (N = 16) CT + ALKi (N = 14) P-Value

Drug prescriptions 15.1 ± 7.6 16.3 ± 9.8 14.3 ± 8.3 15.3 ± 7.2 0.804

Hospitalizations 0.3 ± 0.7 0.5 ± 1.1 0.0 ± 0.0 0.1 ± 0.4 0.123

Outpatient services 9.0 ± 6.4 8.1 ± 5.6 5.1 ± 7.1 14.3 ± 10.2 0.002 b

Abbreviations: CT, chemotherapy; ALKi, anaplastic lymphoma kinase inhibitors.

a Values are expressed as mean ± SD.

b Significant P-value

and comorbidity profiles. Thus, next-generation ALKi,

like alectinib, ceritinib, and brigatinib, are becoming

the preferred choice by clinicians compared to the first-

generation ALKi crizotinib (29). The real-world data

emerging here largely corroborate this view, as ceritinib,

alectinib, and brigatinib were more commonly used as

first-line therapy in patients with younger age and less

severe comorbidity profiles over the crizotinib-treated

cohort. During the study period, lorlatinib was not

available as a first-line treatment.

The analysis of the treatment patterns and sequences

showed that among ALK-positive mNSCLC patients,

alectinib was the most commonly used first-line therapy

in around two-thirds of the cases, followed by crizotinib,

brigatinib, lorlatinib, and CT combined with an ALKi.

Upon progression, various second-line treatments were

observed. For alectinib-treated patients, common

options included CT + alectinib and lorlatinib, while

crizotinib-treated patients frequently switched to CT +

crizotinib. Among brigatinib users, nearly 16%

progressed to CT + brigatinib, while CT alone was the

second-line option in half of those who initially received

CT + ALKi.

These patterns, although variable, align with findings

from available real-world analyses. Recent data of 463

ALK-positive NSCLC patients followed from July 2019 to

March 2024 across 37 Italian centers showed that 82.5%

of patients received alectinib as their first-line ALK

inhibitor, underscoring its widespread adoption in

clinical practice (30). Regarding second-line therapies

https://brieflands.com/articles/ijcm-161602
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Figure 2. Average costs (€) per alive patient for all drugs, hospitalizations, and outpatient specialist services during the 6-month period after the index-date (outliers excluded).
Significant P- values are highlighted in bold.

post-alectinib, lorlatinib was the most commonly

administered ALK inhibitor, accounting for 17% of cases,

followed by brigatinib at 6% (29).

Kaplan-Meier survival analysis did not highlight

significant differences in TTNT among treatment

groups. Moreover, treatment type, sex, age,

comorbidities, or brain metastases did not affect the

likelihood of switching. When analyzing OS, significant

differences emerged between treatment groups, with

alectinib and crizotinib showing the longest median OS,

while median OS for brigatinib and CT + ALKi was not

reached.

In general, the observed OS outcomes are in line with

findings from clinical trials comparing alectinib and

crizotinib in ALK-positive NSCLC patients. In the phase

III J-ALEX study, the final OS analysis did not show a

significant difference between alectinib and crizotinib,

likely due to treatment crossover. The 5-year OS rates

were 60.9% for alectinib and 64.1% for crizotinib (31).

Regarding brigatinib, the ALTA-1L trial demonstrated

improved progression-free survival (PFS) compared to

crizotinib in ALKi-naïve advanced ALK-positive NSCLC

patients. Similar to our data, the median OS was not

reached in either group, and no significant differences

were detected in the HR for OS (32). To date, alectinib

and brigatinib appear to provide significant clinical

benefits in terms of PFS, although further research is

needed to draw firm conclusions regarding OS.

The analysis of HCRU during the first 6 months of

follow-up revealed comparable numbers of drug

prescriptions across the treatment cohort. On the other

hand, patients receiving the next-generation ALKi

required fewer hospitalizations than those on first-line

crizotinib therapy. Of note, the brigatinib-treated group

showed by far the lowest consumption and costs for

outpatient specialist services and no hospitalization

expenses. Consistently, cost analysis showed that over

the 6-month follow-up, total healthcare costs per alive

patient were the lowest for those on brigatinib and the

highest for alectinib-treated patients. A parallel trend

was observed for all drug costs, which represented the

most burdensome cost driver, with the highest values

observed in the groups treated with alectinib and

crizotinib.

A similar pattern was reported in previous studies

that investigated the economic burden of treatments

for ALK-positive NSCLC. A cost-effectiveness comparison

in French ALK-positive NSCLC patients treated with ALKi

in the first line found that alectinib had significantly

higher drug-related costs compared to other ALKi

inhibitors (33). In Italy, Ravasio et al. conducted a cost-

utility analysis of brigatinib compared to alectinib in

the treatment of ALK-positive NSCLC patients naïve to

https://brieflands.com/articles/ijcm-161602
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ALKi. The cost evaluation considered frontline therapies,

subsequent therapies, best supportive care

administration, comedications, adverse events, and

health status. The results showed a quality-adjusted life-

years (QALYs) increase of 0.216 and a cost reduction of

€85,635 associated with brigatinib, indicating it as the

most valid cost-utility option from the perspective of

INHS (34).

The results of this analysis should be interpreted in

view of some limitations. Given that the administrative

databases are primarily conceived to track economic

flows of reimbursable healthcare services and drugs,

diagnoses could be identified only using proxies like

hospitalization codes, exemption codes, and drug

prescriptions. Likewise, the CCI was also determined by

searching diagnoses with codes of drug prescriptions

and hospitalizations; hence untreated/non-hospitalized

comorbidities were not captured. In addition, the

results were generated from a sample corresponding to

11% of the Italian population, which may limit their

transferability on a larger national and international

scale. Lastly, for some small subgroups of fewer than 3

patients, results could not be disclosed for privacy

reasons, and this might limit the robustness of

subgroup analysis. Furthermore, another limitation of

this study was the small number of included ALK-

positive NSCLC patients, and further studies on a larger

sample should be conducted to corroborate the present

findings.

5.1. Conclusions

In conclusion, this analysis provides valuable

insights into the treatment of ALK-positive NSCLC in

Italy before lorlatinib approval as first-line therapy,

highlighting trends in epidemiology, treatment

patterns, survival outcomes, and the associated

economic burden. The findings support the reliability of

ALKi prescriptions to identify ALK-positive cases within

the administrative database and confirm a shift towards

next-generation ALKi, such as alectinib, ceritinib, and

brigatinib, as first-line treatments.

The analysis of HCRU revealed that next-generation

ALKi were associated with fewer hospitalizations than
crizotinib. Alectinib was found to have the highest

treatment costs (€29,114.8), primarily due to drug

expenses, while brigatinib was confirmed to be the most
cost-effective option (€12,942.6), in line with existing

evidence. Further research and real-world data are
necessary to optimize treatment strategies and clinical

outcomes in the population of ALK-positive NSCLC
patients.

Supplementary Material

Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal
website and open PDF/HTML].

Footnotes

Authors' Contribution: Study concept and design: M.

N. and L. D. E.; Analysis and interpretation of data: M. N.

and S. M.; Drafting of the manuscript: M. C.; Critical

revision of the manuscript for important intellectual

content: M. N. and M. C.; Statistical analysis: S. M.; Study

supervision: L. D. E.

Conflict of Interests Statement: The authors declare

no conflict of interests.

Data Availability: All data used for the current study

are available upon reasonable request to CliCon S.r.l.
Società Benefit, which is the body entitled to data

treatment and analysis by Local Health Units (LHUs).

Ethical Approval: Approval was obtained from the

ethics committees of the involved LHUs.

Funding/Support: The manuscript was funded with

the unconditional support of Takeda Italy.

References

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer J Clin.

2020;70(1):7-30. [PubMed ID: 31912902].

https://doi.org/10.3322/caac.21590.

2. Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soerjomataram I, et

al. Global cancer statistics 2022: GLOBOCAN estimates of incidence

and mortality worldwide for 36 cancers in 185 countries. CA Cancer J

Clin. 2024;74(3):229-63. [PubMed ID: 38572751].

https://doi.org/10.3322/caac.21834.

3. Travis WD, Eisele M, Nishimura KK, Aly RG, Bertoglio P, Chou TY, et al.

The International Association for the Study of Lung Cancer (IASLC)

Staging Project for Lung Cancer: Recommendation to Introduce

Spread Through Air Spaces as a Histologic Descriptor in the Ninth

Edition of the TNM Classification of Lung Cancer. Analysis of 4061

Pathologic Stage I NSCLC. J Thorac Oncol. 2024;19(7):1028-51. [PubMed

ID: 38508515]. https://doi.org/10.1016/j.jtho.2024.03.015.

4. Goldstraw P, Chansky K, Crowley J, Rami-Porta R, Asamura H,

Eberhardt WE, et al. The IASLC Lung Cancer Staging Project: Proposals

for Revision of the TNM Stage Groupings in the Forthcoming

(Eighth) Edition of the TNM Classification for Lung Cancer. J Thorac

Oncol. 2016;11(1):39-51. [PubMed ID: 26762738].

https://doi.org/10.1016/j.jtho.2015.09.009.

5. Canadian Cancer Statistics Advisory Committee. Canadian Cancer

Statistics A 2020 special report on lung cancer. Toronto, Canada:

Canadian Cancer Statistics; 2020. Available from:

https://cdn.cancer.ca/-/media/files/cancer-

information/resources/publications/2020-canadian-cancer-statistics-

special-report/2020-canadian-cancer-statistics-special-report-en.pdf.

https://brieflands.com/articles/ijcm-161602
https://ijcm.brieflands.com/cdn/dl/04561020-360c-11f0-8be4-eb46f91c35eb
http://www.ncbi.nlm.nih.gov/pubmed/31912902
https://doi.org/10.3322/caac.21590
http://www.ncbi.nlm.nih.gov/pubmed/38572751
https://doi.org/10.3322/caac.21834
http://www.ncbi.nlm.nih.gov/pubmed/38508515
https://doi.org/10.1016/j.jtho.2024.03.015
http://www.ncbi.nlm.nih.gov/pubmed/26762738
https://doi.org/10.1016/j.jtho.2015.09.009
https://cdn.cancer.ca/-/media/files/cancer-information/resources/publications/2020-canadian-cancer-statistics-special-report/2020-canadian-cancer-statistics-special-report-en.pdf
https://cdn.cancer.ca/-/media/files/cancer-information/resources/publications/2020-canadian-cancer-statistics-special-report/2020-canadian-cancer-statistics-special-report-en.pdf
https://cdn.cancer.ca/-/media/files/cancer-information/resources/publications/2020-canadian-cancer-statistics-special-report/2020-canadian-cancer-statistics-special-report-en.pdf


Nugnes M et al. Brieflands

10 Int J Cancer Manag. 2025; 18(1): e161602

6. Uramoto H, Tanaka F. Recurrence after surgery in patients with

NSCLC. Transl Lung Cancer Res. 2014;3(4):242-9. [PubMed ID:

25806307]. [PubMed Central ID: PMC4367696].

https://doi.org/10.3978/j.issn.2218-6751.2013.12.05.

7. Wang Y, Kondrat K, Adhikari J, Nguyen Q, Yu Q, Uprety D. Survival

trends among patients with metastatic non-small cell lung cancer

before and after the approval of immunotherapy in the United

States: A Surveillance, Epidemiology, and End Results database-based

study. Cancer. 2025;131(1). e35476. [PubMed ID: 38985895].

https://doi.org/10.1002/cncr.35476.

8. Tamura T, Kurishima K, Nakazawa K, Kagohashi K, Ishikawa H, Satoh

H, et al. Specific organ metastases and survival in metastatic non-

small-cell lung cancer. Mol Clin Oncol. 2015;3(1):217-21. [PubMed ID:

25469298]. [PubMed Central ID: PMC4251107].

https://doi.org/10.3892/mco.2014.410.

9. Simmons D, Welch E, Pyrih N, Jiang Z, Xiao Y, Jassim R. EE270 The

Economic Burden of Metastatic Non-Small Cell Lung Cancer in US

Patients without an EGFR or ALK Mutation. Value in Health.

2023;26(6). https://doi.org/10.1016/j.jval.2023.03.571.

10. Wood R, Taylor-Stokes G, Lees M. The humanistic burden associated

with caring for patients with advanced non-small cell lung cancer

(NSCLC) in three European countries-a real-world survey of

caregivers. Support Care Cancer. 2019;27(5):1709-19. [PubMed ID:

30121787]. https://doi.org/10.1007/s00520-018-4419-3.

11. Gainor JF, Ou SH, Logan J, Borges LF, Shaw AT. The central nervous

system as a sanctuary site in ALK-positive non-small-cell lung cancer.

J Thorac Oncol. 2013;8(12):1570-3. [PubMed ID: 24389440].

https://doi.org/10.1097/JTO.0000000000000029.

12. Huang RSP, Harries L, Decker B, Hiemenz MC, Murugesan K, Creeden

J, et al. Clinicopathologic and Genomic Landscape of Non-Small Cell

Lung Cancer Brain Metastases. Oncologist. 2022;27(10):839-48.

[PubMed ID: 35598205]. [PubMed Central ID: PMC9526503].

https://doi.org/10.1093/oncolo/oyac094.

13. Cognigni V, Pecci F, Lupi A, Pinterpe G, De Filippis C, Felicetti C, et al.

The Landscape of ALK-Rearranged Non-Small Cell Lung Cancer: A

Comprehensive Review of Clinicopathologic, Genomic

Characteristics, and Therapeutic Perspectives. Cancers (Basel).

2022;14(19). [PubMed ID: 36230686]. [PubMed Central ID:

PMC9563286]. https://doi.org/10.3390/cancers14194765.

14. Rodig SJ, Mino-Kenudson M, Dacic S, Yeap BY, Shaw A, Barletta JA, et al.

Unique clinicopathologic features characterize ALK-rearranged lung

adenocarcinoma in the western population. Clin Cancer Res.

2009;15(16):5216-23. [PubMed ID: 19671850]. [PubMed Central ID:

PMC2865649]. https://doi.org/10.1158/1078-0432.CCR-09-0802.

15. Wong DW, Leung EL, So KK, Tam IY, Sihoe AD, Cheng LC, et al. The

EML4-ALK fusion gene is involved in various histologic types of lung

cancers from nonsmokers with wild-type EGFR and KRAS. Cancer.

2009;115(8):1723-33. [PubMed ID: 19170230].

https://doi.org/10.1002/cncr.24181.

16. Aguado de la Rosa C, Cruz Castellanos P, Lazaro-Quintela M, Domine

M, Vazquez Estevez S, Lopez-Vivanco G, et al. Identification of ALK-

positive patients with advanced NSCLC and real-world clinical

experience with crizotinib in Spain (IDEALK study). Lung Cancer.

2022;173:83-93. [PubMed ID: 36162227].

https://doi.org/10.1016/j.lungcan.2022.09.010.

17. Arbour KC, Riely GJ. Diagnosis and Treatment of Anaplastic

Lymphoma Kinase-Positive Non-Small Cell Lung Cancer. Hematol

Oncol Clin North Am. 2017;31(1):101-11. [PubMed ID: 27912826]. [PubMed

Central ID: PMC5154547]. https://doi.org/10.1016/j.hoc.2016.08.012.

18. Agenzia Italiana Del Farmaco. Determina 13 marzo 2015. 2015. Available

from:

https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioA

tto/originario?atto.dataPubblicazioneGazzetta=2015-03-

27&atto.codiceRedazionale=15A02244&elenco30giorni=true.

19. Agenzia Italiana Del Farmaco. Determina 5 giugno 2017. 2017. Available

from:

https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioA

tto/originario?atto.dataPubblicazioneGazzetta=2017-06-

21&atto.codiceRedazionale=17A04006&elenco30giorni=false.

20. Agenzia Italiana Del Farmaco. Determina 10 gennaio 2018. 2018.

Available from:

http://www.gazzettaufficiale.biz/atti/2018/20180020/18A00427.htm.

21. Agenzia Italiana Del Farmaco. Determina 24 novembre 2020. 2017.

Available from:

https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioA

tto/originario?atto.dataPubblicazioneGazzetta=2017-06-

21&atto.codiceRedazionale=17A04006&elenco30giorni=false.

22. Agenzia Italiana Del Farmaco. Determina 15 luglio 2021. 2021. Available

from:

https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioA

tto/originario?atto.dataPubblicazioneGazzetta=2021-08-

02&atto.codiceRedazionale=21A04543&elenco30giorni=true.

23. Associazione Italiana di Oncologia Medica. AIOM Guidelines for lung

cancer 2024. 2024. Available from: https://www.aiom.it/linee-guida-

aiom-2024-neoplasie-del-polmone/.

24. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of

classifying prognostic comorbidity in longitudinal studies:

development and validation. J Chronic Dis. 1987;40(5):373-83. [PubMed

ID: 3558716]. https://doi.org/10.1016/0021-9681(87)90171-8.

25. Passiglia F, Calandri M, Guerrera F, Malapelle U, Mangone L, Ramella

S, et al. Lung Cancer in Italy. J Thorac Oncol. 2019;14(12):2046-52.

[PubMed ID: 31757374]. https://doi.org/10.1016/j.jtho.2019.05.019.

26. Chia PL, Mitchell P, Dobrovic A, John T. Prevalence and natural history

of ALK positive non-small-cell lung cancer and the clinical impact of

targeted therapy with ALK inhibitors. Clin Epidemiol. 2014;6:423-32.

[PubMed ID: 25429239]. [PubMed Central ID: PMC4242069].

https://doi.org/10.2147/CLEP.S69718.

27. Chen MF, Chaft JE. Early-stage anaplastic lymphoma kinase (ALK)-

positive lung cancer: a narrative review. Transl Lung Cancer Res.

2023;12(2):337-45. [PubMed ID: 36895922]. [PubMed Central ID:

PMC9989809]. https://doi.org/10.21037/tlcr-22-631.

28. Perrone V, Giacomini E, Sangiorgi D, Tamma A, Giovannitti M,

Buzzoni C, et al. Description of characteristics, management of care

and healthcare direct costs of patients with HR+/HER2- early breast

cancer in Italy: a real-world study involving administrative and

pathological anatomy databases. Expert Rev Pharmacoecon Outcomes

Res. 2023;23(9):1077-85. [PubMed ID: 37638590].

https://doi.org/10.1080/14737167.2023.2246652.

29. Wang M, Slatter S, Sussell J, Lin CW, Ogale S, Datta D, et al. ALK

Inhibitor Treatment Patterns and Outcomes in Real-World Patients

with ALK-Positive Non-Small-Cell Lung Cancer: A Retrospective

Cohort Study. Target Oncol. 2023;18(4):571-83. [PubMed ID: 37341856].

[PubMed Central ID: PMC10345061]. https://doi.org/10.1007/s11523-

023-00973-7.

30. Reale ML, Scattolin D, Bria E, Vitale A, Grisanti S, Costa J, et al. 1283P

Advanced ALK-positive non-small cell lung cancer (NSCLC) patients:

Real-world treatment patterns and outcomes from the Italian

biomarker ATLAS database. Annals of Oncology. 2024;35.

https://doi.org/10.1016/j.annonc.2024.08.1340.

31. Hotta K, Hida T, Nokihara H, Morise M, Kim YH, Azuma K, et al. Final

overall survival analysis from the phase III J-ALEX study of alectinib

versus crizotinib in ALK inhibitor-naive Japanese patients with ALK-

positive non-small-cell lung cancer. ESMO Open. 2022;7(4):100527.

[PubMed ID: 35843080]. [PubMed Central ID: PMC9434408].

https://doi.org/10.1016/j.esmoop.2022.100527.

32. Camidge DR, Kim HR, Ahn MJ, Yang JCH, Han JY, Hochmair MJ, et al.

Brigatinib Versus Crizotinib in ALK Inhibitor-Naive Advanced ALK-

Positive NSCLC: Final Results of Phase 3 ALTA-1L Trial. J Thorac Oncol.

https://brieflands.com/articles/ijcm-161602
http://www.ncbi.nlm.nih.gov/pubmed/25806307
https://www.ncbi.nlm.nih.gov/pmc/PMC4367696
https://doi.org/10.3978/j.issn.2218-6751.2013.12.05
http://www.ncbi.nlm.nih.gov/pubmed/38985895
https://doi.org/10.1002/cncr.35476
http://www.ncbi.nlm.nih.gov/pubmed/25469298
https://www.ncbi.nlm.nih.gov/pmc/PMC4251107
https://doi.org/10.3892/mco.2014.410
https://doi.org/10.1016/j.jval.2023.03.571
http://www.ncbi.nlm.nih.gov/pubmed/30121787
https://doi.org/10.1007/s00520-018-4419-3
http://www.ncbi.nlm.nih.gov/pubmed/24389440
https://doi.org/10.1097/JTO.0000000000000029
http://www.ncbi.nlm.nih.gov/pubmed/35598205
https://www.ncbi.nlm.nih.gov/pmc/PMC9526503
https://doi.org/10.1093/oncolo/oyac094
http://www.ncbi.nlm.nih.gov/pubmed/36230686
https://www.ncbi.nlm.nih.gov/pmc/PMC9563286
https://doi.org/10.3390/cancers14194765
http://www.ncbi.nlm.nih.gov/pubmed/19671850
https://www.ncbi.nlm.nih.gov/pmc/PMC2865649
https://doi.org/10.1158/1078-0432.CCR-09-0802
http://www.ncbi.nlm.nih.gov/pubmed/19170230
https://doi.org/10.1002/cncr.24181
http://www.ncbi.nlm.nih.gov/pubmed/36162227
https://doi.org/10.1016/j.lungcan.2022.09.010
http://www.ncbi.nlm.nih.gov/pubmed/27912826
https://www.ncbi.nlm.nih.gov/pmc/PMC5154547
https://doi.org/10.1016/j.hoc.2016.08.012
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2015-03-27&atto.codiceRedazionale=15A02244&elenco30giorni=true
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2015-03-27&atto.codiceRedazionale=15A02244&elenco30giorni=true
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2015-03-27&atto.codiceRedazionale=15A02244&elenco30giorni=true
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2017-06-21&atto.codiceRedazionale=17A04006&elenco30giorni=false
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2017-06-21&atto.codiceRedazionale=17A04006&elenco30giorni=false
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2017-06-21&atto.codiceRedazionale=17A04006&elenco30giorni=false
http://www.gazzettaufficiale.biz/atti/2018/20180020/18A00427.htm
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2017-06-21&atto.codiceRedazionale=17A04006&elenco30giorni=false
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2017-06-21&atto.codiceRedazionale=17A04006&elenco30giorni=false
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2017-06-21&atto.codiceRedazionale=17A04006&elenco30giorni=false
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2021-08-02&atto.codiceRedazionale=21A04543&elenco30giorni=true
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2021-08-02&atto.codiceRedazionale=21A04543&elenco30giorni=true
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2021-08-02&atto.codiceRedazionale=21A04543&elenco30giorni=true
https://www.aiom.it/linee-guida-aiom-2024-neoplasie-del-polmone/
https://www.aiom.it/linee-guida-aiom-2024-neoplasie-del-polmone/
http://www.ncbi.nlm.nih.gov/pubmed/3558716
https://doi.org/10.1016/0021-9681(87)90171-8
http://www.ncbi.nlm.nih.gov/pubmed/31757374
https://doi.org/10.1016/j.jtho.2019.05.019
http://www.ncbi.nlm.nih.gov/pubmed/25429239
https://www.ncbi.nlm.nih.gov/pmc/PMC4242069
https://doi.org/10.2147/CLEP.S69718
http://www.ncbi.nlm.nih.gov/pubmed/36895922
https://www.ncbi.nlm.nih.gov/pmc/PMC9989809
https://doi.org/10.21037/tlcr-22-631
http://www.ncbi.nlm.nih.gov/pubmed/37638590
https://doi.org/10.1080/14737167.2023.2246652
http://www.ncbi.nlm.nih.gov/pubmed/37341856
https://www.ncbi.nlm.nih.gov/pmc/PMC10345061
https://doi.org/10.1007/s11523-023-00973-7
https://doi.org/10.1007/s11523-023-00973-7
https://doi.org/10.1016/j.annonc.2024.08.1340
http://www.ncbi.nlm.nih.gov/pubmed/35843080
https://www.ncbi.nlm.nih.gov/pmc/PMC9434408
https://doi.org/10.1016/j.esmoop.2022.100527


Nugnes M et al. Brieflands

Int J Cancer Manag. 2025; 18(1): e161602 11

2021;16(12):2091-108. [PubMed ID: 34537440].

https://doi.org/10.1016/j.jtho.2021.07.035.

33. Sivignon M, Monnier R, Tehard B, Roze S. Cost-effectiveness of

alectinib compared to crizotinib for the treatment of first-line ALK+

advanced non-small-cell lung cancer in France. PLoS One. 2020;15(1).

e0226196. [PubMed ID: 31945065]. [PubMed Central ID: PMC6964893].

https://doi.org/10.1371/journal.pone.0226196.

34. Ravasio R, Cranmer H, Kearns I, Viti R, Corinti S. Cost-utility analysis

of brigatinib compared to alectinib in the treatment of ALK-positive

NSCLC in patients previously not treated with an ALK inhibitor.

AboutOpen. 2022;9:92-104. https://doi.org/10.33393/ao.2022.2450.

https://brieflands.com/articles/ijcm-161602
http://www.ncbi.nlm.nih.gov/pubmed/34537440
https://doi.org/10.1016/j.jtho.2021.07.035
http://www.ncbi.nlm.nih.gov/pubmed/31945065
https://www.ncbi.nlm.nih.gov/pmc/PMC6964893
https://doi.org/10.1371/journal.pone.0226196
http://www.ncbi.nlm.nih.gov/pubmed/31945065
https://www.ncbi.nlm.nih.gov/pmc/PMC6964893
https://doi.org/10.1371/journal.pone.0226196
https://doi.org/10.33393/ao.2022.2450

