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Abstract
Introduction  Acetylcholinesterase inhibitors (AChEIs) and memantine are currently the only anti-dementia drugs (ADDs) 
approved for treating Alzheimer’s disease (AD) in Italy. This nationwide study aims to characterize dementia drug utilization 
in a population > 65 years, during 2018–2020.
Methods  Different administrative healthcare databases were queried to collect both aggregate and individual data.
Results  ADD consumption remained stable throughout the study period (~ 9 DDD/1000 inhabitants per day). AChEI con-
sumption was over 5 DDD/1000 inhabitants per day. Memantine consumption was nearly 4 DDD/1000 inhabitants per day, 
representing 40% of ADD consumption. The prevalence of use of memantine represented nearly half of ADD consumption, 
substantially unchanged over the 3 years. Comparing the AD prevalence with the prevalence of ADDs use, the gap becomes 
wider as age increases. In 2019, the proportion of private purchases of ADDs was 38%, mostly represented by donepezil and 
rivastigmine. In 2020, memantine was the only ADD with an increase in consumption (Δ% 19–20, 1.3%).
Discussion  To our knowledge, this study represents the first attempt to investigate the ADD prescription pattern in Italy 
with a Public Health approach. In 2019, the proportion of ADD private purchases point out several issues concerning the 
reimbursability of ADDs. From a regulatory perspective, ADDs can be reimbursed by the National Health System only to 
patients diagnosed with AD; therefore, the off-label use of ADDs in patients with mild cognitive impairment may partially 
explain this phenomenon. The study extends knowledge on the use of ADDs, providing comparisons with studies from other 
countries that investigate the prescription pattern of ADDs.
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Background

Dementia is a complex of chronic and progressive disorders 
that leads to deterioration of cognitive functions and concur-
rent onset of behavioural and psychological symptoms (BPSD); 
Alzheimer’s disease (AD) represents the most common form of 
dementia [1, 2]. In the last two decades, mild cognitive impair-
ment (MCI) was identified and defined as a transitional state 
between the cognitive changes of normal ageing and very early 
dementia. MCI represents a risk factor for AD, and it is char-
acterized by isolated or multiple cognitive deficits with a very 
slight impairment in performing activities of daily living [3, 4]. 
MCI has generated a great deal from both clinical and research 
perspectives. The prevalence of dementia in Western countries 
in people over the age of 65 is nearly 8% and increases to over 
20% in the 80 s [5]. In Italy, recent estimates suggest that 1.1 
million people have dementia and approximately 900,000 people 

Ilaria Ippoliti and Antonio Ancidoni equally contributed to this 
work.

 *	 Antonio Ancidoni 
	 antonio.ancidoni@guest.iss.it

1	 National Centre for Drug Research and Evaluation, Italian 
National Institute of Health, Via Giano Della Bella 34, 
00162 Rome, Italy

2	 National Centre for Disease Prevention and Health 
Promotion, Italian National Institute of Health, Via Giano 
Della Bella 34, 00162 Rome, Italy

3	 Department of Public Health and Infectious Diseases, 
Sapienza University, Piazzale Aldo Moro, 5, 00185 Rome, 
Italy

4	 HTA & Pharmaceutical Economy Division, Italian Medicines 
Agency, Via del Tritone, 181, 00187 Rome, Italy

http://crossmark.crossref.org/dialog/?doi=10.1007/s10072-022-06586-8&domain=pdf
http://orcid.org/0000-0001-5676-1595
http://orcid.org/0000-0002-3949-3127
http://orcid.org/0000-0003-3416-6714
http://orcid.org/0000-0003-2817-3758
http://orcid.org/0000-0001-6889-8484


	 Neurological Sciences

1 3

have MCI [5, 6]. Dementia has a huge societal and economic 
impact on the Italian healthcare system [7]. From a public health 
perspective, monitoring the frequency of dementia is essential to 
planning and organizing health and social services and assessing 
the impact of potential preventive strategies.

No therapies are available yet to halt the neurodegenera-
tive course of dementia; however, currently approved drugs 
only partially control cognitive functions. In Italy, acetylcho-
linesterase inhibitors (AChEIs) (i.e. donepezil, rivastigmine 
and galantamine) and memantine (NMDA receptor antago-
nist) are the approved drugs for treating Alzheimer’s disease 
(ADDs) and are reimbursed by the Italian NHS. AChEIs 
are approved for the treatment of mild and moderate forms 
of AD, while memantine is only indicated for the moderate 
forms [2, 8]. Moreover, there is no evidence of any differ-
ences in efficacy between AChEIs, and evidence from a sys-
tematic review shows fewer adverse events associated with 
donepezil compared with rivastigmine [9].

Little is known about the long-term effects of AChEIs 
on cognitive decline in AD. Nevertheless, a recent study on 
long-term effects on cognition and mortality of AChEIs in 
patients with dementia (AD and mixed AD) demonstrated 
cognitive benefits that were modest but persisted over the 
5-years follow-up [10].

Several systematic reviews investigated the effects of 
AChEIs in MCI patients [11–13]. However, clinical benefits 
for these patients remain inconsistent, and current evidence 
does not support the use of AChEIs for cognitive improve-
ment [11, 14]. For these reasons, either the Food and Drug 
Administration (FDA) or the European Medicine Agency 
(EMA) did not approve AD medications for patients with 
MCI. However, in view of the constant attention paid in 
recent years to the treatment of these patients, off-label use 
of anti-dementia drugs is considered part of the routine clini-
cal practice. In this context, since pharmacological interven-
tions do not halt the disease progression, integrated manage-
ment for continuity of care is a crucial issue and represents a 
public health priority. In recent years, international attention 
has been turning toward therapies that modify the natural 
history of AD [15, 16]. Clinical trials on new drugs with a 
potential disease-modifying effect, especially those targeting 
the beta-amyloid protein (Aβ), are underway for the treat-
ment of AD. However, only the FDA granted conditional 
approval for Aβ targeting antibody aducanumab, while the 
applicant withdrew the marketing authorization in European 
Union as EMA considered the antibody ineffective at treat-
ing patients with MCI/early-AD [17–19]. However, recent 
trials on new Aβ targeting antibodies showed that up to 80% 
of individuals included were MCI patients and 50–65% of 
enrolled participants were treated under stable doses of AD 
medications, mainly with AChEIs only [18].

Since new therapies could prevent or slow down the dis-
ease progression even before it becomes clinically manifest, 

efforts are being made to identify the target population that 
might benefit from such treatment, as they will most likely 
be used in the early stages of cognitive disorder. Therefore, 
the identification of patients eligible for treatment will play 
an essential role in access to therapy. This nationwide Italian 
study aims to identify the prescription pattern of drugs used 
in dementia and to compare our results with a recently con-
ducted Austrian study [20]. In addition, this study will have 
a closer look at some aspects related to the association of 
memantine and AChEIs, to support any regulatory interven-
tions. The identification and characterization of drug users 
for dementia treatment may be also a supporting element for 
the definition of the population eligible for the new anti-Aβ 
therapeutics that might be soon available for the treatment 
of patients with MCI and/or mild AD [21–23].

Methods

Study design

This descriptive study aims to characterize drugs utiliza-
tion for dementia treatment at the national level in the Ital-
ian population aged 65 and older with an in-depth analysis 
of variability at the temporal level (years 2018–2020) and 
geographical level by macro-areas (North, Centre, South and 
Islands) and to define the characteristics of prevalent users 
of ADDs.

Information on each drug package was tracked via unique 
identifier codes and the 5th level Anatomical Therapeutic 
Chemical (ATC) classification [24]. According to this classi-
fication, we have identified donepezil (N06DA02), rivastig-
mine (N06DA03) galantamine (N06DA04) and memantine 
(N06DX01). Analyses were also conducted at the individual 
level with prescription patterns of users stratified by age and 
gender. NHS covers costs of ADDs but only for the treat-
ment of mild and moderate forms in patients with a con-
firmed diagnosis of AD and with specialist’s prescriptions 
(geriatrician, neurologist and psychiatrist) within the Centers 
for Cognitive Disorders and Dementia (CCDDs), identified 
by individual regions. As the cost of drugs is rather low due 
to the expiry of patents, it cannot be excluded that many 
people purchase drugs at full price with a specialist’s pri-
vate prescription. Therefore, we analysed the percentage, 
by therapeutic category and by a single drug, of the share of 
private purchases over the years.

Data source

At aggregate and individual levels, we extrapolated data 
from the “Medical Prescriptions Database” (MPD). All 
prescriptions of ADDs reimbursed by the Italian NHS and 
dispensed by community pharmacies were identified in the 
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“Medical Prescriptions database” which collects patient-
level data and each citizen is assigned an alphanumeric code 
that grants anonymity and privacy.

Data analysis

Data were analysed in terms of the amount of use (defined 
daily dose (DDD)) per 1000 inhabitants per day and of prev-
alence of use. The mean number of DDD/1000 inhabitants 
per day was calculated by dividing the total number of 
DDDs of ADDs prescribed and dispensed during the study 
period (between 2018 and 2020) and the total number of 
inhabitants with age 65 + of the Italian population (individu-
als registered by the Italian National Institute of Statistics in 
the same period). The result was then divided by 365 and 
reported per thousand inhabitants. For the DDD/1000 inhab-
itants per day, the compound annual growth rate (CAGR) 
was also considered. CAGR is calculated through the nth 
root of the overall percentage rate where n is the number of 

years of the period considered. Therefore: CAGR =

(

xf

xi

)
1

n 
-1.

where xf represents the indicator calculated in the final 
period, xi represents the indicator calculated in the initial 
period.

The prevalence of use was calculated, by dividing the num-
ber of individuals receiving at least one ADD during the study 
period and the total number of inhabitants with age 65 + of the 
Italian population. In the cohort of prevalent users, as primary 
analysis, calculation of the intensity of use of ADDs was also 
carried out using indicators such as DDD per user, median DDD 
(value dividing the ordered distribution of DDD values into 2 
equal parts), prescriptions per user and percentage of users with 
only one prescription. The DDD per user is an indicator of the 
average number of days of therapy, and it was calculated by 
dividing the total number of ADDs’ DDDs and the number of 
individuals receiving at least one prescription of ADDs during 
the study period. The prescriptions per user are an indicator of 
the intensity of use of medicine, and it was calculated by divid-
ing the total of ADD prescriptions and the number of individuals 
receiving at least one prescription of ADDs during the study 
period. As secondary analysis, the indicator DDD per users was 
also calculated by excluding incident users (defined as subjects 
that not received any prescription of ADDs in the period preced-
ing the index date).

All the indicators considered are stratified by demographic 
characteristics to identify differences by age group and gender. 
Private purchase is obtained as a difference between what is 
purchased from pharmacies (sell-in), compared to what is paid 
by the NHS (sell-out, i.e. the Osmed flow), considering citizens 
as a recipient. Data of private expenditure refer to the year 2019 
to avoid bias of the private purchase for the year 2020 due to 
the SARS-CoV-2 pandemic. Categorical variables are shown as 

percentages; continuous variables are presented as mean ± stand-
ard deviation (SD) for normally distributed data and median 
[interquartile range, IQR] for non-normal data.

Results

ADD consumption at national level remained almost sta-
ble through the 3 years considered (2018–2020) with ~ 9 
DDD/1000 inhabitants per day (9.11 in 2018, 9.16 in 2019, 
8.96 in 2020, ∆% 19–20: − 2.2%; CAGR 18–20: − 0.8%) 
(Table 1). There was heterogeneity across the three Ital-
ian macro-areas (8.28 in North, 10.73 in Centre and 9.48 
DDD/100 inhabitants per day in South; p < 0.001). Over-
all, AChEI consumption was over 5 DDD/1000 inhabitants 
per day (60% represented by donepezil). Consumption of 
memantine was nearly 4 DDD/1000 inhabitants per day, 
representing 40% of the overall ADD consumption with a 
progressive increase in these 3 years (CAGR 18–20: + 2.6%; 
∆% 19–20: + 1.3%). The largest variations over the years 
were observed for galantamine (CAGR 18–20: − 12.8%; ∆% 
19–20: − 11.8); however, consumption of galantamine was 
the lowest among the ADD category.

In 2019, among AChEIs, donepezil showed the high-
est prevalence (0.48%), followed by rivastigmine (0.37%) 
and galantamine (0.02%). In 2020, the prevalence of use 
of memantine represented half of ADD consumption 
(0.65%), with no substantial differences between 2019 
and 2020 (− 0.02%) (Table 2). We performed a sensitivity 
analysis including only prevalent users for the year 2019 
(Table 1 and Table 2). The absolute difference in terms of 

Table 1   Time trends and macro-areas of consumption (DDD/1000 
inhabitants per day) of Alzheimer’s disease drugs, by therapeutic cat-
egory and substance in the period 2018–2020 (65 + years)

* From sensitivity analysis including only prevalent users: 7.92 
DDD/1000 inhab. per day
Bold indicates the overall data for Italy

ADDs 2018 2019 2020 ∆ % 19–20 CAGR % 
18–20

AChEIs 5.44 5.35 5.12  − 4.3  − 3.0
  Rivastigmine 2.17 2.06 1.90  − 7.8  − 6.5
  Galantamine 0.16 0.14 0.12  − 11.8  − 12.8
  Donepezil 3.10 3.15 3.10  − 1.7  − 0.1

Other ADDs
  Memantine 3.67 3.81 3.86 1.3 2.6

Italy 9.11 9.16* 8.96  − 2.2  − 0.8
  North 8.13 8.28 8.05  − 2.8  − 0.5
  Centre 10.85 10.73 10.75 0.2  − 0.5
  South and 

islands
9.46 9.48 9.18  − 3.2  − 1.5
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consumption of ADDs between prevalent users vs total 
users (prevlents + incidents) is small (1.24 DDD/1000 
inhab per day), and this difference remains also between 
macro-areas.

Stratifying by age group, exposure levels and consumption 
increase progressively with age (in all of the three years con-
sidered), with the prevalence of use which rose in 2019 from 
0.23% in the 65–69 age category to 3.14% in the age category 
85–89 and then decrease over 90 years (Table 3). ADD con-
sumption ranged from 1.52 DDD/1000 inhabitants per day in 
the 65–69 age category to 21.39 DDD/1000 inhabitants per day 
in the 85–89 age category. In the oldest age category (90 +), 
the prevalence of use and consumption of ADDs was signifi-
cantly reduced (prevalence of use 1.85%; DDD/1000 inhab-
itants per day 12.03). In 2020, the number of prevalent users 
decreased when compared to 2018 and 2019. Reductions in the 
prevalence of use and consumption of ADDs occurred in the 
age categories 80–84 (− 0.17%, − 0.59%, respectively), 85–89 
(− 0.52%, − 3.09% respectively) and 90 + (− 0.58%, − 3.62%, 

respectively), while no reduction were observed in the younger 
age categories.

To compare AD prevalence with ADDs prevalence of 
use, evidence from the literature was considered [25]. In 
the age group 70–74, the ratio between the prevalence of 
use and AD prevalence observed was 0.70, representing 
the least difference (30%). This difference becomes larger 
as age increases (75–79 years, 57%; 80–84 years, 66%; 
85–89 years, 80%; 90 + years, 92%).

Within the 3 years considered, the prevalence of use and 
consumption was higher in females (+ 0.42% and 3 DDD, 
respectively). These differences progressively increased until 
the 85–89 age category (Fig. 1). The highest difference in the 
prevalence of use between males and females was observed 
in the 80–84 age category (+ 0.68% in 2018, + 0.66% in 
2019 and + 0.70% in 2020). In 2020, consumption of ADDs 
decreased for both males and females in each age category 
except for 65–79 where an increment in the consumption 
occurred. Characterization of prevalent users was also per-
formed and, for the year 2019, the following indicators were 
also considered: DDD per user, prescription per user and 
users with one prescription. In 2019, 185,572 ADDs users 
were identified with median age equal to 81 years [IQR 
77–85]; most of the users were females (M/F 0.56), and the 
mean duration of therapy was approximately 7.5 months 
(Table 4). Among them, 37% received memantine, 50% at 
least one AChEI, while 13% a combination of two or more 
ADDs. In addition, a combination of AChEI and memantine 
or a combination of two or more AChEIs was prescribed 
in 11.8% and 1%, respectively. In the same year, half of 
the users received ADDs for less than 7.4 months (median 
DDD per user 224.0 [101.7–360.0]). During the same year, 
each user received a mean of 7.4 prescriptions, while 10.5% 
were the user with only one prescription. The combination 
of AChEIs and memantine was the highest in terms of DDD 
per user (464.0 [280.0–653.3]) and prescriptions per user 
(13.5), as a result of stable and prolonged therapies during 
2019 (Table 4). It is noteworthy that, in 2020, any varia-
tion in the duration of therapy was not observed since, to 

Table 2   Temporal and macro-area trends in the prevalence of use (%) 
of Alzheimer’s disease drugs, by therapeutic category and substance 
in the period 2018–2020 (65 + years)

* From sensitivity analysis including only prevalent users: 0.97% of 
prevalence of use
Bold indicates the overall data for Italy

ADDs 2018 2019 2020 ∆ % 19–20

AChEIs
  Rivastigmine 0.38 0.37 0.33  − 0.04
  Galantamine 0.03 0.02 0.02 0.00
  Donepezil 0.46 0.48 0.44  − 0.03

Other ADDs
  Memantine 0.63 0.67 0.65  − 0.02

Italy 1.32 1.36* 1.28  − 0.05
  North 1.17 1.18 1.13  − 0.14
  Centre 1.58 1.70 1.57  − 0.07
  South and islands 1.37 1.39 1.32  − 0.05

Table 3   Prevalence of use and 
consumption of Alzheimer’s 
disease drugs by age group 
and macro-areas (2018–2020 
period)

* Prevalence of AD of 0.6% in the study by Tognoni et al. (2005) refers to the age category 64–69
** Year 2019

Age group DDD/1000 inhab per day Prevalence of use, % AD preva-
lence, %

Prevalence of 
use**/AD preva-
lenceYear Year

2018 2019 2020 2018 2019 2020

65–69 1.50 1.52 1.72 0.21 0.23 0.25 0.6* 0.38 (38%)
70–74 4.23 4.20 4.65 0.62 0.63 0.67 0.9 0.70 (70%)
75–79 10.32 10.17 11.31 1.49 1.50 1.60 3.5 0.43 (43%)
80–84 18.81 18.77 18.18 2.72 2.75 2.58 8 0.34 (34%)
85–89 21.07 21.39 18.30 3.04 3.14 2.62 15.8 0.20 (20%)
90 +  12.02 12.03 8.41 1.77 1.85 1.27 20.9 0.08 (8%)
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guarantee the continuity of therapy during the lockdown 
period due to the coronavirus disease (COVID-19) pan-
demic, the Health Authority prolonged the validity period of 
ADD prescriptions. As regards the combination of AChEIs 
and memantine, an increase in DDD per user was observed 
in 2019 (median DDD per user 491.2 [IQR, 311.2–672.0]). 
However, in the same year, an increase in the number of 
prescriptions per user was observed due to a reduction in the 
number of prevalent users. Notable that in 2019, the number 
of users with one prescription decreased for all ADDs. As 
regards the private purchase, 38% of ADDs were not reim-
bursed, particularly donepezil and rivastigmine (40.9% and 
27.9%, respectively) (Table 5).

Discussion

To our knowledge, this is the first study aiming to inves-
tigate the prescription pattern of ADDs throughout the 
Italian territory. Several findings from this study require 
further comments. First, this study observed that ADD 
consumption and prevalence of use remained almost sta-
ble throughout the period 2018–2020 with a substantial 
heterogeneity across the Italian macro-areas. Our find-
ings are consistent with previous studies [20, 26, 27]. 

Memantine consumption represented nearly 40% of the 
overall ADD consumption with a progressive increase dur-
ing the study period. In 2020, the number of users with 
one prescription decreased for all ADDs. This could be 
the result of the decrease of users, who started therapy 
(incident users) in the last quarter of the year (last obser-
vation on December 31st, 2020), caused by limited access 
to CCDDs due to COVID-19. This result could be also 
related to an increase in private purchase, users’ hospi-
talization, or users’ death during the pandemic [28, 29]. 
These factors may have played a role in both the reduction 
of prescriptions and the total number of users. In 2020, 
consumption of ADDs decreased in older age categories, 
while for 65–79, an increment of ADD consumption was 
observed. This is possibly related to an increase in the 
consumption of memantine [30], the only one ADD with 
an increase in consumption in 2020. An explanation of 
the increment of ADD consumption in younger age cat-
egories could be that these individuals are involved in 
psycho-educational activities that were interrupted during 
2020. Hence, ADD prescribers, to prevent faster cognitive 
decline and to manage BPSD, may have increased the con-
sumption of memantine, the only ADD that showed some 
benefits against BPSD [30, 31]. In individuals older than 
75 years, a progressively wider gap is observed between 
the prevalence of ADD use and AD prevalence. Several 
factors such as comorbidities and then polytherapy, with 
an increased risk of interactions, adverse events and ther-
apy failures may explain this phenomenon. Additionally, 
the ineffectiveness of ADDs with the disease progression 
may induce specialists to interrupt the prescription of 
these drugs. In addition, elderly patients may find more 
challenging to have access to CCDDs, thereby leading to 
a reduction in ADD consumption. Regarding the use of 
AChEIs and memantine together, the median DDD per 
user ranged between 464 and 491 DDD during the 3 years. 
However, we could not discern between switches and con-
comitant treatments; therefore, we can only speculate on 
the concomitant treatment of AChEIs and memantine. 
Despite AChEIs and memantine have shown some ben-
efits when prescribed together [32], prescribing informa-
tion currently does not indicate any combination therapy 
between AChEIs and memantine since evidence from 
RCTs does not highlight any long-term clinical benefits 
deriving from this combination [31]. However, at national 
level, there is no indication against the reimbursement of 
AChEIs and memantine in combination [8]. In addition, 
recent guideline recommendations consider the possibil-
ity to use memantine and AChEIs in combination in both 
moderate and severe forms of AD. Moreover, ADDs as off-
label medications are recommended even for other types of 
dementia such as dementia with Lewy bodies and mixed 
dementia [33]. For this reason, at the national level, it 

Fig. 1   Trends in the prevalence of use and consumption of Alzhei-
mer’s disease drugs by age group (years 2018, 2019 and 2020)
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cannot be ruled out that, to allow reimbursement of ADDs, 
patients with dementia from other aetiology might receive 
an AD diagnosis. In 2019, the private purchase of ADDs 
(the proportion of ADDs not reimbursed by the NHS) was 
38%. This data points out several issues concerning the 
reimbursability of ADDs on the Italian territory. The off-
label use of ADDs in patients with MCI may partially 
explain this proportion of private purchases. From a regu-
latory perspective, ADDs can be reimbursed by the NHS 
only to patients diagnosed with AD and with a prescription 
from CCDDs [8].

Recent data retrieved by a national survey on 577 CCDDs 
underlined that there is an evident inhomogeneity in the ter-
ritorial distribution of CCDDs in Italy [34]. This can delay 
or prevent timely access to care services. This lack of homo-
geneity even in terms of different opening hours/days, and 
different staff compositions could play a key role in deter-
mining profound differences in the provision of dementia 
care services [34]. These factors could concur to increase 
the waiting time from referral to the first visit or to receive 
a new or renewal of a pharmaceutical prescription. Hence, 
AD patients may resort to private purchase to maintain their 
continuity of treatment, consequently reducing the propor-
tion of ADDs reimbursed by the NHS.

We believe that this study has some strengths. First, our 
study represents an opportunity to define the prescription 
pattern of ADDs throughout the Italian territory. In par-
ticular, through administrative databases, we collected all 
prescriptions of ADDs among all Italian citizens, analys-
ing data from both aggregate and individual perspectives. 
A comparison of two European countries, demographically 
similar, shows that the prevalence of ADDs use, across dif-
ferent years, was similar, nearly 1% in Austria in 2014–2015 
[20] and 1.3% in Italy in 2018–2019. Our study showed that, 

in each age category, female patients were more frequently 
treated than males, as expected from literature findings 
regarding AD prevalence [20, 26, 27].

In addition, to our knowledge, this is the first study that com-
pared the prescription pattern of ADDs with the prevalence 
of AD. We believe that this comparison shed light on impor-
tant discrepancies between the prevalence of AD and ADD 
consumption.

However, some limitations need to be explored. First of all, 
in our study, we did not identify patients that received the first 
pharmacological prescription of ADDs as any in-depth analysis 
regarding the incidence of use and consumption was not part 
of our primary objectives. As a consequence, we were not able 
to characterize the socio-demographic characteristics of inci-
dent users. Moreover, we had no clinical data available since no 
record linkage with other healthcare databases was possible to 
perform. Hence, we could not perform any assessment between 
ADD prescription and disease severity. However, through prev-
alent data, we observed a reduction in the prevalence of use and 
consumption of ADDs which becomes more pronounced with 
increasing age. This could be probably ascribed to the suspen-
sion of any ADD prescription, as current drugs are likely to 
be considered clinically ineffective in advanced disease stages 
and less safe when administered with concomitant therapies. 
As a further limitation, we only included patients older than 65 
in our study. However this cut-off is commonly used to select 
people with dementia. Moreover, from a further analysis in 
people with early onset dementia (age range 50–64), we did 
not observe significant values in terms of prevalence of use and 
DDD/1000 inhabitants per day.

Although our study was the first one to compare AD preva-
lence with the prevalence of use of ADDs [25], some limitations 
of our approach need to be addressed: first, the study by Tognoni 
et al. [25] is an outdated article; thus, it suffers from several 

Table 5   Alzheimer’s disease 
drug consumption reimbursed 
by NHS (territorial and public 
pharmacies) and percentage of 
private purchase in the general 
population (2019)

** Private purchase is obtained as a difference between what is purchased from pharmacies (sell-in, phar-
maceutical companies feed this database), compared to what is paid by the NHS (sell-out, i.e. the Osmed 
flow), considering citizens as a recipient. It should be noted that when analysing the consumption related 
to a wide time span, any misalignment between sell-in and sell-out is minimized, consequent to the re-
composition of the warehouse stocks of the pharmacy, which on the contrary could affect significantly on 
the single month
Bold indicates the overall data for ADDs

ADDs Reimbursed by NHS Private purchase Percentage of 
private pur-
chase**

DDD/1000 inhab per day DDD/1000 inhab per day

AChEIs 0.40 0.24 37.5
  Rivastigmine 0.11 0.04 27.9
  Galantamine 0.01  < 0.005 25.0
  Donepezil 0.28 0.19 40.9

Other ADDs
  Memantine 0.28 0.17 13.1

Total ADDs 0.68 0.41 37.9
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biases mainly resulting from new diagnostic criteria; second, 
this was a door-to-door study of a district in a central region of 
Italy; therefore, it is not representative of the Italian population. 
However, to our knowledge the study by Tognoni et al. [25] was 
the only one study to report the prevalence of AD dementia. A 
recent real-life data study on the use of AchEIs and memantine 
in Hungary confirmed our findings showing that the prevalence 
of use of ADDs is not a proxy for the AD dementia prevalence 
[35]. An in-depth analysis of the literature on the prevalence of 
AD in Italy did not allow us to identify nationwide epidemio-
logical studies providing more accurate estimates of the disease 
prevalence in our country [36].

Conclusions

This is the first study investigating the prescription pattern 
of drugs approved for the AD condition using administra-
tive databases throughout the Italian territory with a public 
health approach. The study extends knowledge on the use 
of ADDs, providing useful comparisons with studies that 
investigate the prescription pattern of these drugs in other 
countries. The utilization of prescription databases will 
allow us to investigate the prescription pattern of ADDs with 
a deeper analysis of medication discontinuation, switches 
and concomitant therapies (e.g. antipsychotics). A record 
linkage of prescription databases at the regional level with 
hospital discharge forms databases will allow us to provide 
an in-depth analysis of patients with MCI. Hence, the iden-
tification of a cohort of MCI patients will be propaedeutic 
to investigate which is the prescription pattern of ADDs in 
this condition. Moreover, further studies investigating the 
safety and efficacy of ADDs in a real-world setting need to 
be conducted to better describe the clinical features of the 
current users. We consider as a crucial aspect characteriz-
ing the real-world population that receives ADDs to support 
Regulatory Authorities to identify eligible patients for new 
disease-modifying therapies. These topics will be further 
evaluated in our forthcoming studies.
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