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Abstract

Objectives: to estimate Amyotrophic Lateral Sclerosis (ALS)
incidence and prevalence in three Italian Regions (Lazio, Tus-
cany, and Umbria), using health administrative databases.
Design: retrospective population-based study.

Setting and participants: ALS patients residing in Lazio,
Umbria, and Tuscany were identified through an algorithm
based on three different administrative databases: hospi-
tal discharge records, exemptions from health care co-pay-
ment, and emergency departments (study period 2014-
2019). Crude, age- and gender-specific prevalence were
calculated on 31.12.2019 and incidence rates of ALS were
standardised by region, year, and gender between 2014-
2019. Using a clinical dataset available in the Lazio Region,
the proportion of individuals residing in the region correct-
ly identified as ALS cases by the algorithm were calculated.
Main outcomes measures: prevalence and incidence
rates.

Results: a total of 1,031 ALS patients (=18 years) were iden-
tified: 408 cases in Tuscany, 546 in Lazio, and 77 in Um-
bria. ALS standardised prevalence (per 100,000) was simi-
lar among regions: 12.37 in Tuscany, 11.52 in Lazio, and 9.90
in Umbria. The 5-year crude rates were higher in men, and
in people aged 65-79 years. Among 310 patients included
in the clinical dataset, 263 (84.8%) were correctly identified
by the algorithm based on health administrative databases.
Conclusions: ALS prevalence and incidence in three Cen-
tral Italy Regions are rather similar, but slightly higher than
those previously reported. This finding is plausible, given
that previous results relate to at least ten years ago and ev-
idenced increasing trends. Overall, the results of this paper
encourage the use of administrative data to produce oc-
currence estimates, useful to both epidemiological surveil-
lance and research and healthcare policies.

Keywords: amyotrophic lateral sclerosis, incidence, prevalence, epi-
demiology, administrative data, algorithm

T
Riassunto

Obiettivi: stimare l'incidenza e la prevalenza della sclerosi
laterale amiotrofica (SLA) in tre Regioni italiane (Lazio, To-
scana e Umbria), utilizzando banche dati amministrative sa-
nitarie.

What is already known

B Amyotrophic Lateral Sclerosis (ALS) is a rare, fatal
neurodegenerative disease that imposes a great burden on
the patient, the patient’s family, and society.

B Occurrence estimates of ALS are available from different
countries, but in Italy estimates of prevalence and incidence
are based on single and locally limited disease registries.

What this study adds

B This study is part of a multi-regional project and uses a
standardized methodology to measure the occurrence of
ALS; the identification of cases is based on an algorithm,
which accounts for access to hospital and emergency rooms
and for disease specific co-payment exemption.

B Prevalence and incidence estimates are slightly higher
than those reported by previous European studies and show
some variation among regions.

B The results highlight the opportunity to support the use
of health administrative data to produce ALS occurrence
estimates, useful to both epidemiological surveillance and
research and healthcare policies.

Disegno: studio di popolazione retrospettivo.

Setting e partecipanti: i pazienti affetti da SLA residen-
ti in Lazio, Umbria e Toscana sono stati identificati attraver-
SO un algoritmo basato su tre diverse banche dati ammi-
nistrative: I'archivio dei ricoveri ospedalieri, I'archivio delle
esenzioni e quello degli accessi in pronto soccorso (perio-
do di studio 2014-2019). Sono stati calcolati la prevalenza
grezza e quella specifica per eta e genere al 31.12.2019 e i
tassi di incidenza standardizzati per regione, anno e genere
tra il 2014 e il 2019. Utilizzando un set di dati clinici dispo-
nibili nella sola regione Lazio, e stata calcolata la proporzio-
ne di individui correttamente identificati come casi di SLA
dall'algoritmo.

Principali misure di outcome: tasso di incidenza e pre-
valenza.

Risultati: sono stati identificati in totale 1.031 pazienti con
SLA (eta 218 anni): 408 casi in Toscana, 546 nel Lazio e 77 in
Umbria. La prevalenza standardizzata (per 100.000) e risulta-
ta simile tra le regioni: 12,317 in Toscana, 11,52 nel Lazio e 9,90
in Umbria. | tassi grezzi a 5 anni erano piu alti negli uomini e
nelle persone di eta compresa tra 65 e 79 anni. Tra i 310 pa-
zienti inclusi nel dataset clinico, 263 (84,8%) sono stati corret-
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tamente identificati come casi dall'algoritmo basato sui data-
base amministrativi.

Conclusioni: la prevalenza e lincidenza della SLA nelle tre
regioni partecipanti allo studio sono piuttosto simili, sebbene
leggermente superiori a quelle riportate in letteratura. Questo
risultato e plausibile, dal momento che i dati dei preceden-
ti studi si riferiscono ad almeno dieci anni fa e hanno messo
in evidenza la tendenza a un incremento nel tempo dell'inci-

denza e della prevalenza di questa patologia neurodegene-
rativa. Nel complesso, i risultati qui presentati incoraggiano
I'uso di dati amministrativi per produrre stime di occorrenza
della SLA utili per la sorveglianza epidemiologica, la ricerca e
la programmazione sanitaria.

Parole chiave: sclerosi laterale amiotrofica, incidenza, prevalenza,
epidemiologia, dati amministrativi, algoritmo

Introduction

Motor neuron diseases (MND) are a group of neuro-
degenerative disorders that selectively affect motor
neurons, the cells which control voluntary muscles of
the body. They also include amyotrophic lateral scle-
rosis (ALS), which is classified as a very rare disease
by the European Union.! ALS is a progressive neu-
romuscular disease characterized by the degenera-
tion of upper to lower motor neurons, and leading to
death within 3-5 years from symptoms onset.2,3 Stud-
ies of the epidemiology of ALS are numerous, with in-
cidence and prevalence estimates varying widely. In
a meta-analysis conducted in 2017, pooled estimates
of ALS incidences worldwide were 1.68 per 100,000
person-years, with heterogeneity in ALS standard-
ized incidence between Northern Europe and East-
ern Asia or Southern Asia.4 On the contrary, homoge-
neous incidence rates were reported in populations
from Europe, North America, and New Zealand (1.81
per 100,000 person years).4 In a recent systematic
review and meta-analysis, the overall crude world-
wide incidence was 1.59 per 100,000 person-years,
with higher estimates among males compared to fe-
males 1.91 vs 1.36.5 Considering all new incident ALS
cases registered in 6 population-based registries in 3
European countries including Italy, Logroscino et al.
(2010)6 estimated an average annual crude incidence
rate of 2.16 per 100,000 person-years.

In Italy, a mean annual crude incidence rate of
2.90/100,000 was estimated in the period 1994-2005
(2.64/100,000 standardised rate) and a male/female
rate ratio of 1.28:1 was reported.” In this study, inci-
dence estimates were constantly higher among men
with no relevant variation during the 10-year period.
In a retrospective epidemiologic study, an annual in-
cidence rate was 2.16,/100,000.8 Other studies, con-
ducted with prospective regional registers, showed
a standardized incidence rate of 2.09 or 2.51 per
100,000, with higher incidence ratio in males.910 In
a recent prospective based study in Italy, an age- and
sex-adjusted incidence rate of 3.13/100,000 popula-
tion was estimated.!!

Significant heterogeneity within and between coun-
tries /geographic regions has also been observed for
prevalence estimates. A recent study reported pooled

prevalence rates (per 100,000) of 6.22 for Europe,
5.20 for North America, 3.41 for Latin America, 3.01
for Asian countries excluding Japan, and 7.96 for Ja-
pan, respectively.!2 In Italy, prevalence estimates
have been produced using prospective registries,
and range between 7.54,/100,000, 7.89,/100,000, and
11.2/100,000.13-15

Indeed, registries are considered the optimal ap-
proach to produce diseases occurrence measures,
but known to be a very time-consuming and ex-
pensive methodology.6 The ALS incidence estimates
could be performed with a prospective study, with an
important search in a defined area for ALS cases, but
this methodology can be carried out in a specific area
and for a limited period.15 In recent years, health ad-
ministrative data are increasingly used to retrieve in-
formation for case ascertainment in epidemiological
studies, representing a convenient and easier-to-ob-
tain source of data. From the public health view, ad-
ministrative health records offer a new opportuni-
ty to study the epidemiology of diseases, since they
represent an easily accessible, rapid, and inexpensive
source of data.

Yet, since they are generated for administrative pur-
poses, it is important to evaluate their accuracy be-
fore they are used for epidemiological analyses.16

A number of validation studies has been conducted in
different countries where a single or two health ad-
ministrative databases have been used to identify pa-
tients with ALS, with sensitivity values ranging from
44.1% to 93.9%.15-20 Several authors recommend us-
ing mortality data in combination with other admin-
istrative data to create algorithms with higher accu-
racy performances.18-20

The performance of algorithms for case identifica-
tion based on multiple health administrative databas-
es has been tested for several diseases, such as multi-
ple sclerosis?!, Parkinson?2, dementia23.24, epilepsy?25.
The recent multicentre project ‘Comparative Effective-
ness and Safety of Drugs used in Rare Neuromuscular
and Neurodegenerative Diseases (CAESAR) funded by
the Italian Medicines Agency, offers the opportunity to
estimate occurrence of ALS at population level, tak-
ing advantage of the available administrative health-
care databases in three Italian regions (Lazio, Tuscany,
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Lazio Tuscany Umbria
1,385 1,020 230
 /

Alive at 31.12.2019
751 470 115
\ /
Enrolled in regional healthcare system at 31.12.2019
550 77
\
>18 years at 31.12.2019
548 77
Resident in the region at 31.12.2019
546 77

Figure 1. Patients diagnosed with amyotrophic lateral sclerosis in the years 2014-2019.
Figura 1. Pazienti con diagnosi di sclerosi laterale amiotrafica nel periodo 2014-2019.

and Umbria), accounting for approximately 10 million
citizens. Moreover, the availability of disease-specific
clinical dataset in the Lazio region,!2 allowed us to es-
timate the ability of the algorithm to identify ALS pa-
tients on the basis of administrative data.

Objectives
This study aimed to estimate the incidence and prev-
alence of ALS in three regions located in central Italy.

Methods
Study design and setting

This population-based study used an algorithm to
identify ALS cases based on administrative health-
care data from three regions located in central Italy,
namely Lazio, Tuscany, and Umbria. Lazio is the sec-
ond most populated region of Italy, with 5,8 million
inhabitants, and comprises Rome, which is the capi-
tal of Italy and the largest city in the country.26 Popu-

lations in Tuscany and Umbria account for 3,7 and 0,9
million residents, respectively.26

In Italy, healthcare is tax funded and provides ser-
vices to all residents who are enrolled in the Nation-
al Health Service (NHS), covering around 95% of the
resident population.27 All healthcare services issued
by public or affiliated providers are recorded at indi-
vidual level. Data used in the present study are avail-
able in the regional health information systems of
the participating regions and refer to the years 2014-
2019, with a three-year look-back period. Data man-
agement and analysis were performed in agreement
with the national and regional data protection rules.

Data sources

Different administrative databases were used, all avail-
able in the three regions. The Healthcare Assistance
File collects demographic and residence information
of people living in each of the participating region and
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Hospital Hospital Hospital
discharge records discharge records discharge records
103 108 12
(18.9%) (26.5%) (15.6%)
30 185 6 166 38
(5.5%) (33.9%) (1.5%) (40.7%) (0.0%) (49.3%)
32 4 2
(5.8%) (1.0%) (2.6%)
Emergency Co-payment Emergency Co-payment Emergency Co-payment
room visits 2 exemption room visits 0 exemption room visits 2 exemption
(0.4%) (0.0%) (2.6%)
27 167 8 116 4 19
(4.9%) (30.6%) (2.0%) (28.4%) (5.2%) (24.7%)
Lazio Tuscany Umbria
Figure 2. Contribution of regional health administrative databases to amyotrophic lateral sclerosis cases identification.
Figura 2. Contributo degli archivi dei dati amministrativi all'identificazione dei casi di sclerosi laterale amiotrofica
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Figure 3. Standardized amyotrophic lateral sclerosis incidence rates from 2014 to 2019 in Tuscany, Latium, and Umbria.
Figura 3. Tassi standardizzati di incidenza della sclerosi laterale amiotrofica nel periodo 2014-2019 in Toscana, Umbria e Lazio.

registered in the Regional Health Service. Information
about mortality (date, place, and cause of death coded
by International Classification of Diseases 9 code, ICD-
9) was retrieved from the regional Mortality Information
System, while data on admissions to regional hospitals
(e.g., primary and secondary diagnoses and procedures
recorded at discharge, coded according to ICD-9-CM)
were available from the Hospital Information System.
Data about emergency room visits (diagnoses coded ac-
cording to ICD-9-CM) were retrieved from the Health-
care Emergency Information System. The Regional
Co-payment Exemptions Register collects information
on patients who claim exemption from co-payments
for medical services in case of high impact conditions.
Exemption is authorised upon certified diagnosis and,
therefore, this register allowed for the identification of
patients with a confirmed diagnosis of ALS.

Data used in the present study were updated to the
end of 2019. To create patient level records containing

all information available in the different information
systems and according to privacy legislation, all da-
tabases can be linked through an anonymous unique
patient identifier.

Additionally, in the Lazio Region, a clinical dataset on
ALS patients was established, in collaboration with 25
clinical centres!3 comprising 353 ALS patients diag-
nosed according to the El Escorial revised criteria28
in the period 2010-2016.

Case ascertainment

To calculate the prevalence of adult resident ALS cas-
es on 31.12.2019, patients were identified as affected
by ALS if they met at least one of the following three
criteria in the years 2014-2019 (Table 1):

1. discharge from hospital with a primary diagnosis
of ALS (ICD-9-CM code: 335.20) or a secondary diag-
nosis in combination with discharge from a hospital
neurology ward;
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Data source

Selection criteria

INCIDENT CASES*

Hospital information system

at least 1 discharge from hospital with a primary dia-
gnosis of ALS (ICD-9-CM code 335.20)

or

at least 1 secondary diagnosis of ALS, only if discharge
from neurological ward, or followed in the succeeding
12 months by start of disease specific co-payment
exemption or hospital discharge with a primary diagno-
sis for ALS (ICD-9- CM code 335.20)

R

Healthcare emergency information system

at least 1 discharge from emergency room with a pri-
mary diagnosis of ALS (ICD-9-CM code 335.20)

R

Co-payment exemption registry

start of a disease specific co-payment exemption for
ALS (code RF0100)

PREVALENT CASES

Hospital information system

at least 1 discharge from hospital with a primary dia-
gnosis of ALS (ICD-9-CM code 335.20)

or

at least 1 discharge from a hospital neurology ward with
a secondary diagnosis of ASL (ICD-9- CM code 335.20)

R

Healthcare emergency information system

at least 1 discharge from emergency room with a pri-
mary diagnosis of ALS (ICD-9-CM code 335.20)

OR

Co-payment exemption registry

current co-payment exemption for ALS (code RFO100)

* Incident cases were identified considering a 3-year look-back period, to rule out any previous diagnosis / | casi incidenti sono stati identifica-
ti considerando un periodo di riferimento di 3 anni, per escludere qualsiasi diagnosi precedente

Table 1. Criteria for amyotrophic lateral sclerosis cases identification.

Tabella 1. Criteri per identificazione dei casi affetti da sclerosi laterale amiotrofica.

2. discharge from emergency room with a primary di-
agnosis of ALS (ICD-9-CM code: 335.20);

3. disease specific co-payment exemption for ALS
(Italian specific code for certified diagnosis of ALS:
RF0100).

All data sources were matched by a deterministic
linkage procedure using the unique identifier. If an in-
dividual was present in more than one database and
met the case identification criteria, then he/she was
selected at the date of his/her first claim recorded in
the administrative databases.

Patients not resident in the study area, not present
in the healthcare assistance file (as a proxy for resi-
dence), younger than 18 years or not alive on 31.12.2019
were excluded.

The algorithm for identifying incident cases of ALS
among adult residents required at least one of the fol-
lowing criteria:

1. hospital discharge with a primary diagnosis of ALS
(ICD-9-CM code: 335.20); or hospital discharge with
a secondary diagnosis of ALS, only if discharge from
neurological ward, or if followed in the succeeding 12
months by start of disease specific co-payment ex-
emption, or by an hospital discharge with a primary
diagnosis for ALS;

2. emergency room visit with primary diagnosis for
ALS discharge;

3. start of a disease specific co-payment exemption
for ALS (RF0100).

The incident case was identified at the date of the first
signal registered in the linked administrative databas-
es (index date). Patients were excluded if they were
younger than 18 years at index date, not resident and
not present in the healthcare assistance file at index
date, did not have a look-back of 3 years (wash-out
period), or with any signal of ALS in the three years
before the index date (prevalent cases).

Statistical analysis

For each region, age- and gender-specific prevalence
rates per 100,000 residents were calculated, using the
number of ALS patients that were alive on 31.12.2019
as numerator and the adult population living in the
same region at the prevalence date as denominator.
Standardized prevalence rates were calculated by sex
and 5-year age groups, using the European adult pop-
ulation as a reference29, with relative 95% CIs.
Incidence was calculated on December 31st of each
single year between 2014 and 2019, with relative 95%
CI. ALS patients identified by the algorithm were used
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Region Age Male Female Total
classes
standardized | (years) | ALS cases | Population | Prevalence | ALS cases | Population | Prevalence | ALS cases | Population | Prevalence

rate (per (per (per
(C195%) 100,000) 100,000) 100,000)
18-24 0 198,398 0.00 2 180,004 IRE 2 378,402 0.53

25-29 0 150,453 0.00 1 142,128 0.70 1 292,581 0.34

30-34 3 160,617 1.87 2 158,699 1.26 5 319,316 1.57

35-39 3 181,335 1.65 1 182,057 0.55 4 363,392 1.10

40-44 2 208,722 0.96 9 215871 417 1 424,593 2.59

Lazio 45-49 12 234,004 513 10 247,731 4.04 22 481,735 4.57
50-54 24 234,945 10.22 19 251,163 7.57 43 486,108 8.85

10.88 55-59 41 214,454 19.12 17 232,268 7.32 58 446,722 12.98
(10.01-11.84) | g0-64 44 176,683 24.90 30 196,141 15.30 74 372,824 19.85
65-69 47 151,574 | 31.01 45 172,691 26.06 92 324265 | 2837

70-74 45 140,492 |  32.03 49 166,236 29.48 94 306,728 30.65

75-79 40 107,403 37.24 35 137,376 25.39 75 245279 30.58

80+ 26 150,267 17.30 39 250,338 15.58 65 400,605 16.23

Total 287 2,309,347 12.43 259 2,533,203 10.22 546 4,842,550 11.28

18-24 0 121,081 0.00 0 109,446 0.00 0 230,527 0.00

25-29 0 89,064 0.00 1 85,074 118 1 175,038 0.57

30-34 1 95,067 1.05 2 94,969 2.1 3 190,036 1.58

35-39 2 105,213 1.90 1 106,239 0.94 3 211,452 1.42

40-44 4 127,146 3.15 4 130,442 3.07 8 257,588 3.1

Tuscany 45-49 8 147,636 5.42 6 151,443 3.96 14 299,079 4.68
50-54 10 149,375 6.70 7 155,169 4.51 17 304,544 5.58

11.60 55-59 24 137,412 17.47 14 145,154 9.65 38 282,566 13.45
(10.51-12.79) | 60-64 25 116,308 21.50 22 127,257 17.29 47 243,565 19.30
65-69 31 104,168 |  29.76 35 115,520 30.30 66 219,688 30.04

70-74 49 106257 | 46.12 47 121,980 38.53 % 228237 | 42.06

75-79 35 81,173 4312 25 100,741 24.82 60 181,914 | 32.98

80+ 28 121,378 |  23.07 27 199,211 13.55 55 320,589 17.16

Total 217 1,502,178 14.45 197 1,642,645 11.63 408 3,144,323 12.97

18-24 1 28,346 3.47 1 26,001 3.85 2 54,847 3.65

25-29 0 21,600 0.00 0 20,326 0.00 0 41,926 0.00

30-34 0 23,020 0.00 0 22,947 0.00 0 45967 0.00

35-39 0 25,551 0.00 0 25,645 0.00 0 51,196 0.00

40-44 1 29,683 3.37 0 30,488 0.00 1 60,171 1.66

Umbria 45-49 2 33,109 6.04 0 34,552 0.00 2 67,661 2.96
50-54 0 33,553 0.00 1 35,602 2.8 1 69,155 1.45

9.35 55-59 7 31,873 21.96 1 34,271 2.92 8 66,144 12.10
(7.47-11.72) | 60-64 6 27586 | 21.75 1 30,064 333 7 57650 | 12.14
65-69 8 25,090 31.89 6 27,799 21.58 14 52,889 26.47

70-74 1 24535 | 44.83 9 27,443 32.80 20 51,978 38.48

75-79 6 19,646 | 30.54 8 23,380 34.22 14 43,026 32.54

80+ 5 29,256 17.09 3 48,661 6.17 8 77917 10.27

Total 47 353,348 13.30 30 387,179 7.75 77 740,527 10.40

Table 2. Age- and gender-specific and standardized amyotrophic lateral sclerosis prevalence rates, per 100,000 inhabitants.
Tabella 2. Prevalenza specifica per eta e genere e standardizzata della sclerosi laterale amiotrofica, per 100.000 abitanti.

as numerator; the resident population for each single
year on January 1st was used as denominator.

The capability of the algorithm for the identification of
patients affected by ALS from administrative data was
investigated taking advantage of the clinical dataset
available in the Lazio region for several years until 2016.

To this end, the exclusion criteria used for the defi-
nition of ALS cases from administrative data (adult
age, resident and enrolled in the healthcare system
on 31.12.2016) were applied, obtaining 310 cases for
whom traceability was checked through the algo-
rithm.
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Results

The recruitment of patients affected by ALS between
01.01.2014 and 31.12.2019 is shown for each region in
Figure 1. A total of 2,635 persons affected by ALS were
identified. After applying the inclusion and exclusion
criteria, 546 ALS cases were identified in Lazio, 408
in Tuscany, and 77 in Umbria, which is in line with the
dimension of the regional population. Mortality was
high in these patients; in Lazio and in Umbria there
was a considerable number of patients treated in the
region, but who are not assisted, which is a proxy of
not being resident.

Figure 2 shows the contribution of the three data
sources considered for ALS identification in the three
regions: diseases specific co-payment exemptions
accounted for the biggest share, with an exclusive
contribution which varied between 24.7% in Umbiria,
28.4% in Tuscany, and 30.6% in Lazio. Hospital dis-
charge records played an important role, with an ex-
clusive contribution ranging from 15.6% in Umbria, to
18.9% in Lazio, and 26.5% in Tuscany, whereas emer-
gency room visits played a minor role. The major dif-
ference was observed for the proportion of patients
identified by both exemptions and hospital discharge,
which was highest in Umbria (49.3%), followed by
Tuscany (40.7%) and Lazio (33.9%).

Identifying ALS patients through the algorithm used in
this study produced standardised overall ALS preva-
lence rates which are similar among the three regions,
ranging 11.60,/100,000 in Tuscany, 10.88/100,000
in Lazio, and 9.35/100,000 in Umbria (Table 2). The
5-year crude rates were higher in men and in people
aged 65-79 years.

Standardised incidence rates over the years, stratified
by sex for the three regions, are shown in Figure 3.
Looking at the time trend, differences were observed
among regions. In Lazio, a decrease was observed,
with overall standardised incidence rates dropping
from 3.33 (95%CI 2.84-3.90) in 2014 to 1.88 (95%CI
1.53-2.30) in 2019. In Tuscany and Umbria, incidence
was rather stable over time, with variations between
3.36 (95%CI 2.79-4.04) in 2014 and 3.96 (95%CI 3.36-
4.68) in 2019 in Tuscany and 3.31 (95%CI 2.25-4.87) in
2014 and 2.94 (95%CI 1.96-4.40) in 2019 in Umbria.
Finally, comparing the cases in the clinical dataset
with those identified through the algorithm used in
this study, 263 out of 310 (84.8%) overlapped.

Discussion

This study found similar prevalence estimates of ALS
in three regions located in Central Italy. Overall, ALS
was more common among males and persons aged
60-79 years. The observed prevalence rates were
slightly higher than those reported in previous stud-
ies both in Italy and in other countries.’1314 Yet, the

published data refer to more than a decade ago and
national and international literature reported an in-
creasing trend over the years 43031 which may be
partly explained by earlier diagnosis of ALS along with
an increasing life expectancy of ALS patients. There-
fore, the results presented in this paper probably re-
flect an updated estimate of the phenomenon.

In line with prevalence, also the observed incidence
was a little higher than values reported by other Au-
thors,2.16 but are similar to the results of a more re-
cent study conducted in Emilia-Romagna.ll
Differences among regions were detected in inci-
dence rates over the years, but, unlike what other
studies reported, there was no evidence of increasing
incidence over time in any considered region.

The male-female ratio here found was compara-
ble with previous results,” except for Umbria, where
there was a stronger difference between men and
women, with a rate ratio of 1.71. The comparison with
the clinical dataset showed that the algorithm identi-
fied a high proportion of clinically confirmed ALS pa-
tients. Unfortunately, the available clinical data did
not allow to perform a complete validation analysis
due to major limitations. First, clinical data did not
cover all centres treating ALS and cases are poten-
tially underestimated. Second, the centres contribut-
ing to the clinical dataset did not notify individuals
free from ALS, which hindered from enrolling a con-
trol population in this study.

Intraregional differences may partly be explained by
different administrative procedures feeding the data-
bases, and different regional organisation of the dis-
ease specific care pathways. Also, detection of ALS
cases in administrative data are sensitive to changes
in health policies, such as access to disease specific
co-payment exemptions or redefinition of care path-
ways, which may have contributed to temporal vari-
ations.

The main strength of the present study is the availa-
bility of real-world data referring to the entire popu-
lation of the three Italian regions, which account for
about 10 million residents. This is also reflected in the
considerable number of cases identified as ALS. Even
if occurrence of ALS in the present study was partly
higher than rates reported in the literature, it can be
concluded that the algorithm might rather have un-
derestimated the real number of ALS cases as con-
firmed by the comparison with the clinical data (15.2%
not traced), probably due to the fact that patients not
claiming disease specific co-payment exemption, not
admitted to hospital, or accessing emergency rooms
could not be identified.

While administrative databases offer a series of ad-
vantages, they also come along with several limita-
tions, which may impact the generalisability of these
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results. Just to mention two of them, only the pa-
tients treated by public services, or private provid-
ers authorised for public reimbursement were re-
trieved, and data referring to ambulatory services do
not comprise information on diagnoses. Additionally,
different level of completeness of administrative da-
tabases must be taken into account; for example, in
Umbria, diagnostic codes were missing in a part of the
emergency room visits; consequently, this part of the
algorithm is potentially underestimated in that re-
gion. Moreover, the nature of the data does not offer
information on genetics or other clinical details.

The major challenge in this study was the definition
of the algorithm for ALS case identification from ad-
ministrative databases. Given that this was the first
step of a study which aims to evaluate efficacy and
safety of drug treatments in ALS patients, specifici-
ty was paramount, because it was important to make
sure that only true ALS cases are included in the co-
hort. Actually, while other authors also considered
disease specific drug treatment (namely riluzole) for
case identification,32 in the present study this option
was excluded, because a preliminary analysis showed
a not negligible share of off-label riluzole use in pa-
tients affected by motoneuron diseases other than
ALS.33

Conclusions

This study provides updated estimates of ALS preva-
lence and incidence in three Italian regions. The re-
sults are slightly higher than those previously report-
ed. Yet, this is plausible, given that previous results
relate to at least ten years ago and they evidenced in-
creasing trends. The results of this study highlight the
opportunity to use administrative data to produce
occurrence estimates, useful to both epidemiologi-
cal surveillance and research and healthcare policies.
In future studies, the geographic distribution of patients
within the single region could be analysed. This type of
analysis could be useful in assessing possible environ-
mental and genetic factors in ALS pathology. Further-
more, understanding in which area of the region ALS
patients are present could be useful for regional health-
care policies in order to ensure patient care.
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