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Abstract 

Background  There are few updated studies on the prevalence and management of Alzheimer’s disease (AD), which 
could be underdiagnosed or undertreated. The COVID-19 pandemic may have worsened the deficiencies in the diag‑
nosis and treatment of these patients. Electronic medical records (EMR) offer an opportunity to assess the impact 
and management of medical processes and contingencies in the population.

Objective  To estimate AD prevalence in Spain over a 6-year period, based on treated patients, according to usual 
clinical practice. Additionally, to describe the management of AD-treated patients and the evolution of that treatment 
during the 2020 COVID-19 pandemic.

Methods  Retrospective study using the Spanish IQVIA EMR database. Patients treated with donepezil, galantamine, 
rivastigmine, and/or memantine were included in the study. Annual AD prevalence (2015–2020) was estimated 
and extrapolated to the national population level. Most frequent treatments and involved specialties were described. 
To assess the effect of COVID-19, the incidence of new AD cases in 2020 was calculated and compared with newly 
diagnosed cases in 2019.

Results  Crude AD prevalence (2015–2020) was estimated at 760.5 per 100,000 inhabitants, and age-standardized 
prevalence (2020) was 664.6 (male 595.7, female 711.0). Monotherapy was the most frequent way to treat AD 
(86.2%), in comparison with dual therapy (13.8%); rivastigmine was the most prescribed treatment (37.3%), followed 
by memantine (36.4%) and donepezil (33.0%). Rivastigmine was also the most utilized medication in newly treated 
patients (46.7%), followed by donepezil (29.8%), although donepezil persistence was longer (22.5 vs. 20.6 months). 
Overall, donepezil 10 mg, rivastigmine 9.5 mg, and memantine 20 mg were the most prescribed presenta‑
tions. The incidence rate of AD decreased from 148.1/100,000 (95% confidence interval [CI] 147.0–149.2) in 2019 
to 118.4/100,000 (95% CI 117.5–119.4) in 2020.

Conclusions  The obtained prevalence of AD-treated patients was consistent with previous face-to-face studies. 
In contrast with previous studies, rivastigmine, rather than donepezil, was the most frequent treatment. A decrease 
in the incidence of AD-treated patients was observed during 2020 in comparison with 2019, presumably due 
to the significant impact of the COVID-19 pandemic on both diagnosis and treatment. EMR databases emerge 
as valuable tools to monitor in real time the incidence and management of medical conditions in the population, 
as well as to assess the health impact of global contingencies and interventions.
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Introduction
Dementia, mostly due to Alzheimer’s disease (AD), is one 
of the greatest global challenges for health and social care 
in the twenty-first century [1]. As AD evolves, the patient 
undergoes a progressive deterioration of cognitive abilities 
that leads to a gradual loss of autonomy, usually accom-
panied by significant affective and behavioral disturbances 
[2]. In fact, dementia is the main cause of institutionaliza-
tion in the elderly [3] and is being increasingly reported as 
a predictor of death [4]. In developed countries, the num-
ber of older people with dementia is expected to rise more 
than double in the next 25 years [5].

Evidence indicates, and specialists agree, that under-
diagnosis and undertreatment of patients with demen-
tia are common, with serious consequences on patients’ 
functional capacity and quality of life [6–8]. To pro-
vide AD patients with adequate care, it is essential to 
proceed with timely detection, accurate diagnosis, and 
evidence-based management [9]. In that enterprise, 
professionals in health and social care fields should effi-
ciently participate and interact with a common aim of 
maintaining patient functionality and quality of life, as 
well as reducing the caregivers’ burden [10].

With regard to the pharmacological treatment for 
AD, there are currently two types of marketed specific 
drugs: (a) cholinesterase inhibitors (ChEIs), i.e., done-
pezil, rivastigmine, and galantamine, and (b) a non-
competitive N-methyl-d-aspartate (NMDA) receptor 
antagonist, i.e., memantine. For mild to moderate 
phases of AD, it is recommended that one of the three 
available ChEIs be used, whereas memantine is rec-
ommended, alone or in combination, in patients with 
moderate and severe AD [11]. These medications pro-
vide temporary symptomatic stabilization as well as a 
reduction in long-term mortality [12].

In Spain, as in many other countries, there is a deficit 
in the response to the needs of health and social ser-
vices for the prevention, treatment, and care of Alz-
heimer’s dementia [13–16]. Due to these uncovered 
needs, a comprehensive plan was envisioned and pub-
lished with the objective of promoting timely Alzhei-
mer’s diagnosis and optimal management. Awareness 
programs were recommended for health professionals, 
focusing on the detection of signs and symptoms of 
neurodegenerative diseases and on the establishment 
of criteria-based, agile processes for patient referral to 
specialists from primary care [17].

The 2019 pandemic of coronavirus disease (COVID-
19), caused by the severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2), greatly stressed the 
healthcare systems worldwide. Since then, people with 
dementia have been consistently reported as the most 
vulnerable to the negative acute and post-acute conse-
quences of SARS-CoV-2 infection [18, 19]. Among the 
significant changes that AD patients and healthcare pro-
fessionals faced during the COVID-19 pandemic, many 
dementia consultations were withheld to either reduce 
transmission or redirect healthcare staff toward care for 
COVID-19 patients [20]. This likely led to the postpone-
ment of diagnosis and prescription in patients suffering 
from incipient dementia, thus increasing the anguish of 
the patient and the burden of the caregiver [21].

The primary objective of the study was to estimate 
the AD prevalence in Spain, in a 6-year period (i.e., 
2015–2020), based on treated patients, according to 
usual clinical practice. Secondary objectives included 
(a) to describe the management of AD-treated patients 
(i.e., prescribed medications, average duration per treat-
ment, and level of attended care specialization) and (b) to 
describe the evolution of AD treatment during the 2020 
COVID-19 pandemic.

Methods
Study design
This was a retrospective, longitudinal, observational 
study. Patients’ data were extracted from the Spanish 
IQVIA Electronic Medical Records (EMR) database. 
This database contains the anonymized health records of 
patients from three Spanish regions, collected through 
8000 office-based primary and secondary care physi-
cians belonging to the public health system and covering 
approximately 3.0% of the Spanish population. The EMR 
population is comparable to the national population in 
age and sex (Additional file 1: Fig. S1).

For this study, AD was defined as the prescription of 
donepezil, galantamine, rivastigmine, and/or meman-
tine, without a number of prescription limits. There were 
no age or sex restrictions for patient inclusion. Patient 
characteristics (age, gender), comorbidities (i.e., diag-
nostic code according to the International Classification 
of Diseases 9th Revision [ICD-9] and registration date), 
healthcare contacts (i.e., specialty and visit date), and 
prescriptions were collected. To qualify for a prescrip-
tion, the medication had to be prescribed by the physi-
cian and dispensed in the pharmacy office. The analysis 
covered the period between January 1, 2013, and Decem-
ber 31, 2020, which was adapted according to database 
characteristics and specific study objectives.
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The study protocol (version 0.1, May 11, 2021), with 
code ZAM-ALZ-2021–01, was approved by the Hospital 
Clínic de Barcelona Institutional Review Board (IRB), on 
May 21, 2021(meeting #10/2021).

Statistical analysis
For the description of categorical variables, number, per-
centage of cases, and 95% confidence interval (CI) were 
calculated. For continuous variables, mean and standard 
deviation (SD) were obtained.

Prevalence
Annual AD prevalence was estimated by selecting the 
total number of Alzheimer’s patients that had at least 
one prescription of donepezil, galantamine, rivastigmine, 
and/or memantine during the year and extrapolating 
to the national population level, using Spanish popula-
tion data provided by the National Institute for Statis-
tics (NIS). Although data collection started in 2013, full 
harmonization between the three covered geographi-
cal regions was not achieved until 2015. For that reason, 
the period 2013–2020 was used for total patient detec-
tion, while the period 2015–2020 was selected to present 
annual and pooled prevalence.

It should be noted that the selection of treated Alz-
heimer’s patients was carried out on the base of patients 
treated annually, and from this total volume, those 
patients were defined as active. Hence, an active patient 
was prescribed annually with donepezil, galantamine, 
rivastigmine, and/or memantine. Then, the number of 
treated patients per year was extrapolated at the national 
level.

The period prevalence was estimated by dividing the 
mean number of cases obtained over the observation 
period (i.e., 2015–2020) by the population at the study’s 
midpoint on Donaldson’s epidemiology method [22]:

Age-standardized AD prevalence was obtained at 
the end of the study period (i.e., year 2020) using the 

Period prevalence =
Meannumber of active patients (extrapolated)

Spanish population at the study′s midpoint
× 100, 000

European Standard Population 2013 (ESP 2013). In addi-
tion, the crude prevalence was obtained for the population 
aged 70 or more to propitiate comparison with previous 
investigations.

Incidence
The number of new AD-treated cases extrapolated 
from the database in 2019 and 2020 was utilized to esti-
mate how the COVID-19 pandemic affected the diag-
nosis of AD.

Comorbidities
The comorbidity analysis methodology was based on 
an extraction of all symptoms and diagnoses registered 
between 2013 and 2020 for patients previously identified 
as AD-prevalent, considering prevalent patients  treated 
with donepezil, galantamine, rivastigmine, and/or 
memantine at any time during that period.

Patient management
With the purpose of describing the management of 
AD-treated patients (donepezil, galantamine, rivastig-
mine, and/or memantine), the following endpoints were 
considered:

•	 Number and percentage of patients that received 
treatment in 2020. This was calculated based on the 
monthly average. Monthly average was chosen as 
an adequate method to capture treatment diversity 
and modifications (i.e., treatment addition or aban-
donment, dose adjustment) during disease. Monthly 
treated patients were calculated based on the most 
representative treatment of each patient each month, 
which means the treatment received the highest 
number of days in that month. For a given treat-
ment, the annual frequency was obtained by divid-

ing the number of patients receiving that treatment 
as the most frequent (according to the annual aver-
age of the monthly days of treatment) by the number 
of analyzed (i.e., database active) patients.

Incidence =
Number of new AD treated cases (extrapolated)

Total Spanish population
× 100, 000

Annual frequency =

Number of patients receiving most frequently a given treatment

Number of active patients
×100
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•	 Number and percentage of patients who initi-
ated donepezil, galantamine, rivastigmine, and/
or memantine as treatment and maintained treat-
ment or switched to a different medication. For this 
analysis, we selected those patients that initiated 
treatment between 2014 and 2017 and completed a 
follow-up period of 36 months. Treatment initiation 
was defined as the absence of (ChEI or memantine) 
prescription in the 12 months prior to the first pre-
scription observed in the 2014–2017 period. Patients 
that switched treatment were defined as those who 
stopped using any treatment for AD and started any 
other treatments, including combinations. Addition-
ally, the average duration per treatment (donepezil, 
galantamine, rivastigmine, and/or memantine) was 
analyzed and expressed in months (mean duration).

•	  Number and percentage of patients receiving the 
different presentations of the target medications 
(i.e., donepezil, galantamine, rivastigmine, and/or 
memantine) from January 2015 to December 2020. 
As treatments can be prescribed in monotherapy or 
as combination therapy, and a wide range of pres-
entations are available in the current national mar-
ket, the top ten, most used treatments were consid-
ered for the analysis. The mean number of treated 
patients’ monthly was obtained for every year, 
according to the selected treatment.

•	 Level of attended care specialization. The involved 
medical specialties were described for those patients 
that initiated treatment between 2014 and 2017 and 
completed a follow-up period of 36 months.

Impact of COVID‑19
Newly diagnosed AD patients were defined as patients 
treated for the first time with any AD treatment (done-
pezil, galantamine, rivastigmine, and/or memantine), in 
2019 and 2020.

Results
Study population
A total of 5001 prevalent AD patients were identified dur-
ing the complete (i.e., 2013–2020) study period; of them, 
64.1% were female and 35.9% were male. Age distribution 
was as follows: 0–59  years (0.8%), 60–69  years (4.6%), 
70–79 years (28.4%), 80–89 years (55.8%), and ≥ 90 years 
(10.4%).

Prevalence of AD
The prevalence of AD for the 2015–2020 period in Spain 
was estimated at 760.5 per 100,000 inhabitants (Table 1). 
Patients who received medications for treating AD were 
considered from the year 2015, as shown in Table  1. In 

general terms, the number of treated patients increased 
over recent years, particularly from 2015 to 2017. Over-
all, comparing 2015 and 2020, AD prevalence rose 1.48% 
(339,770 versus 344,805, respectively). However, from 
2017 to 2020, the number of treated patients was some-
what lower (365,657 versus 344,805, respectively, 5.70% 
decrease).

Crude and age-standardized prevalence is presented, 
for the year 2020, in Table  2. We observed an overall 
standardized prevalence of 664.6 (95% CI 662.4–666.8) 
of AD cases per 100,000 population in Spain. When 
age-standardized prevalence was estimated according to 
sex (Table 2), the prevalence in women was consistently 
higher than in men (711.0 per 100,000 women in the pop-
ulation [95% CI 708.1–714.0] versus 595.5 per 100,000 
men in the population [95% CI 592.4–599.0]). In the sub-
analysis of people aged 70 or more, the crude prevalence 
of AD was 4,801.6 (95% CI 4,773.5–4829.7), being the 
corresponding figures for women and men 5331.3 (95% 
CI 5001.2–5,361.4) and 4061.5 (95% CI 4035.3–4087.7), 
respectively. Age-specific AD prevalence and age-stand-
ardized cases, in the total population and stratified by 
sex, are listed in Additional file 1: Tables S1-S3.

Comorbidities
As expected, a wide range of comorbidities was associ-
ated with AD patients (Fig.  1). A percentage of 55.1% 
of patients were reported as having between 9 and 12 
comorbidities, that being the most prevalent group of 
the categories; 32.9% of patients presented 5–8 comor-
bidities and the lowest percentage corresponded to the 
most extreme groups (6.0% of patients had 0–4 comor-
bidities and 6.0% of patients presented more than 12 
comorbidities. The most prevalent comorbidity was 
sleep disturbance (codes 780–789, 91.6% of patients), fol-
lowed by hypertensive disease (codes 401–405, 63.8%) 

Table 1  Prevalence of Alzheimer’s disease in Spain in 2015–2020

a At the study’s mean point

Year Extrapolated 
treated patients 
(n)

Spanish population (n)

2015 339,770 46,410,149

2016 359,732 46,449,874

2017 365,657 46,532,869

2018 363,837 46,728,814

2019 354,098 47,105,358

2020 344,805 47,450,795

Mean 354,650 46,630,842a

2015–2020 prevalence 
per 100,000 population 
in Spain

760.5
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and neurotic, personality, and other nonpsychotic men-
tal disorders (codes 300–316, 63.2%) (see Additional 
file 1: Fig. S2 for a detailed description of the registered 
comorbidities).

Management of patients with AD in Spain
Current treatment for AD
According to our results, in 2020, rivastigmine was the 
most recurrent drug for treating AD in Spain, followed 
by donepezil and memantine. As Fig. 2 describes, mono-
therapy was the most frequent way to treat AD, at 3368 
(86.2%), in comparison with combination therapy, at 538 
(13.8%) patients. Considering patients on monother-
apy, out of 3906 monthly treated patients, 1190 (30.5%) 
were treated with rivastigmine, 1073 (27.5%) received 

donepezil, and 941 (24.1%) patients were under meman-
tine treatment. Galantamine was received by 164 (4.2%) 
of patients. The rest of the patients were receiving com-
bination therapy, rivastigmine, and memantine being 
the most common combination among the patients, 266 
(6.8%), followed by the combination of donepezil and 
memantine, 216 (5.4%) of patients. Galantamine and 
memantine combination in the treatment of Alzheimer’s 
corresponded to a rather low percentage of patients, 56 
(1.4%).

According to the EMR database, during a follow-up 
period of 36  months, a total of 4747 (100%) patients 
received a first-line treatment for a mean duration of 
21.1 months. Of these patients, 1272 (26.7%) switched to 
an alternative therapy (second-line treatment), the mean 
duration of which was 12.7 months. Finally, a small per-
centage of patients, 511 (10.7%), who received a second-
line treatment, switched to third-line therapy. The most 
frequent first-line treatment was rivastigmine (46.2%), 
followed by donepezil (29.5%), memantine (17.8%), and 
galantamine (5.4%). Treatment initiation with combina-
tion therapy (i.e., ChEI and memantine) was anecdotal 
(~ 1%). For a clear and detailed description of treatment 
evolution, the patients who received donepezil and 
memantine as first-line, as well as the subsequently pre-
scribed treatment lines, are shown in Fig.  3, while the 
monitoring of patients who received rivastigmine and 
galantamine as first-line treatment is represented in 
Fig. 4.

For donepezil as the first line, the mean duration 
of treatment was 22.5  months. As shown in Fig.  3, 
419 (29.9%) of those patients who received donepezil 
switched to another treatment alternative during the 
observation period: 203 (14.5%) received a combina-
tion of donepezil and memantine as second-line treat-
ment for a mean duration of 10.5 months, and 100 (7.2%) 
received memantine as monotherapy, for 13.5  months. 
With regard to memantine treatment, 847 (17.8%) 
patients received it as the first line for a mean duration 
of 20.6 months. As expected, the number of patients that 
changed from memantine to a second-line treatment was 
low (9.8%) (Fig. 3).

Table 2  Crude and age-standardized AD prevalence (year 2020)

AD Alzheimer’s disease, CI confidence interval

AD cases (n) Crude prevalence per 100,000 
population

Age-standardized prevalence per 
100,000 population

95% CI for age-
standardized 
prevalence

Total population 344,805 726.7 664.6 662.4–666.8

Female 221,039 913.6 711.0 708.1–714.0

Male 123,766 532.2 595.7 592.4–599.0

6.0%
(300)

32.9%
(1,647)

6.0%
(300)

55.1%
(2,754)

5-80-4 9-12 >12
Fig. 1  Percentage (and number) of Alzheimer patients with 0–4, 5–8, 
9–12, and > 12 comorbidities (2013–2020 period, n = 5001 prevalent 
patients)
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Figure 4 describes the treatment flow of those patients 
who were administered rivastigmine, 2193 (46.2%), or 
galantamine, 258 (5.4%), as first-line treatment, as well 
as the progression to alternative treatments. The mean 
duration of rivastigmine treatment (20.6 months) was the 
same as that reported for memantine (Fig.  3) and close 
to galantamine (20.1  months). A total of 629 (28.7%) 
rivastigmine-treated patients switched to a second-line 
treatment, being a combination of memantine and riv-
astigmine the most frequent alternative therapy in this 
group of patients, 279 (12.7%), with a mean treatment 

duration of 10.3 months (Fig. 4). More than half of these 
patients, 154 (55.2%), switched to third-line therapy, 
memantine being the most prescribed drug, 93 (33.2%).

With regard to galantamine first-line treated patients, 
94 (36.4%) of them switched to second-line treatment, a 
combination of galantamine and memantine being the 
most prescribed, at 47 (18.2%). However, the most dura-
ble second-line treatments for this group of patients were 
memantine (mean duration, 16.7  months) and rivastig-
mine (mean duration, 16.6  months), both as monother-
apy (Fig. 4).

30.5%
(1,190)

4.2
(164)

27.5%
(1,073)

6.8%
(266)

24.1%
(941)

5. 5%
(216)

1.4%
(56)

86.2%
(3,368)

13.8%
(538)

Rivastigmine

Donepezil

Donepezil + Memantine

Memantine

Rivastigmine + Memantine

Galantamine

Galantamine + Memantine

Monotherapy

Dual therapy

Fig. 2  Distribution of Alzheimer patients according to therapy (year 2020, n = 3906 monthly treated patients)

DONEPEZIL

RIVASTIGMINE

GALANTAMINE

DONEPEZIL  + 
MEMANTINE

MEMANTINE  + 
RIVASTIGMINE

MEMANTINE

GALANTAMINE  
+ MEMANTINE

14.5% (N= 203)

7.1% (N= 100)

6.8% (N= 95)

1.5% (N= 21)

70.1% (N= 980)

14.3% (N= 29)

38.9% (N= 79)

46.8% (N= 95)

46.2% (N= 2,193)

29.5% (N= 1,399)

17.8% (N= 847)

5.4% (N= 258)

0.5% (N= 25)

0.3% (N= 15)

0.2% (N= 10)

GALANTAMINE

MEMANTINE

4.4% (N= 37)

1.9% (N= 16)

2.1% (N= 18)

0.6% (N= 5)

10

9.1

10.5

13.5

16.5

15.2

-

12.9

10.7

10.6

10.7

4.0

3rd Line2nd Line1st Line

N = 4,747 
(100%)

N = 1,272
(26.7%)

21.1
months

12.7
months

N = 511
(10.7%)

MEMANTINE  + 
RIVASTIGMINE

RIVASTIGMINE

GALANTAMINE

90.2% (N= 764)

10.0% (N= 10)

2.0% (N= 2)

1.0% (N= 1)

87.0% (N= 87)

8.9

9.0

2.0

DONEPEZIL  + 
MEMANTINE

29.9% 52.8%

13.1%

9.8%

DONEPEZIL  + 
MEMANTINE

RIVASTIGMINE

DONEPEZIL

MEMANTINE

DONEPEZIL

MEMANTINE  + 
RIVASTIGMINE

DONEPEZIL  + 
MEMANTINE

22.5 

20.6 

DONEPEZIL
0.8% (N= 7)

37.8%

32.3%

3.4%

43.3%

32.7%

57.5%

51.2%

35.8%

% Patients that maintains treatment until the end of the observation period
% Patients that drop off the treatment before arriving to the end of the observation period

% Patients that progress over present line
xx  Mean time to progress in months

10.9 

Fig. 3  Treatment evolution in patients with donepezil or memantine as first therapy (follow-up period of 36 months)
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Treatment dosage
The most prevalent treatment prescriptions, as well 
as the mean number and percentage of patients that 
received the described prescription monthly, from 2015 
to 2020, are presented in Table 3. If we observe the total 
number of patients who received a specific treatment, 
we can see an increasing tendency toward treatment 
prescriptions over the years, which ranges from a mean 
number of 3592 patients in 2015 to 3910 patients in 2020. 
However, the mentioned growth was not entirely linear, 
as in 2018 and 2020, small decrease in the mean number 
of total treated patients was observed (Table 3).

According to our results, donepezil 10 mg, rivastig-
mine 9.5  mg, and memantine 20  mg would be largely 
the most prescribed treatment presentations in Spain, 
with global shares of 19–20% of total prescriptions. 
Focusing on the evolution of the described treatments 
from 2015 to 2020, we noticed that donepezil (10  mg 
and 5  mg), rivastigmine 13.3  mg, and memantine 
10 mg were increased by 3–5% (absolute increase), and 
rivastigmine 9.5, galantamine 24 mg, and the combina-
tion of memantine 20 mg and rivastigmine 9.5 mg were 
decreased by 2–6% (absolute decrease), while meman-
tine 20  mg, rivastigmine 4.6, and the combination of 
memantine 20  mg and donepezil 10  mg remained 
essentially unchanged (Table 3).

Patient flow chart according to specialty involved 
in diagnosis and monitoring of AD‑treated patients
Neurology was the main specialty involved in the diagno-
sis of AD, with 3710 (78.2%) patients diagnosed and fol-
lowed for a mean time of 14.3  months. A total of 1037 
(21.8%) patients were diagnosed by other medical spe-
cialties, which included internists, geriatricians, psychia-
trists, and general practitioners (GPs). Patients diagnosed 
by non-neurology medical specialties were monitored by 
that specialty during a mean time of 13.2 months.

According to Fig.  5, follow-up of 60.1% (2227) of 
patients diagnosed by a neurologist was managed by GP, 
after a mean time of 12.9 months, while 34.9% (1297) of 
patients continued to be followed by neurologists. As 
for the patients diagnosed by non-neurology specialty, 
switch to neurologist was the most frequent change, 
which occurred in 40.9% (423) of patients, while 40.5% 
(421) did not change specialist. A second specialty switch 
(third step) was observed in more than half of patients, 
most frequently occurring between neurologist and GP: 
after a mean time of 8.1 months, 62.6% (1392) of patients 
that were followed by GP were switched to neurolo-
gist, while 52.7% (223) of patients that were followed by 
neurologist were switched to GP, after a mean time of 
10.0 months (data of switches between other specialties 
are not shown).
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Impact of COVID‑19 on Alzheimer’s diagnosis 
and treatment
The annual incidence of AD was estimated at 148.1 
patients per 100,000 population (95% CI 147.0–149.2) 
in 2019, while the incidence estimation for the year 
2020 was 118.4 patients per 100,000 population (95% CI 
117.5–119.4). Hence, a significant decrease in the esti-
mated incidence of AD, according to newly reported 
treated patients, was observed in 2020, coinciding with 
the COVID-19 pandemic (Table 4).

Figure 6 shows the proportion of newly diagnosed AD 
patients by sex in 2019 and 2020  years. For both years, 
over half of new AD cases occurred among females. 
However, there was a decrease in the proportion of 
female patients diagnosed during 2020 (60.9%) in com-
parison with 2019 (75.7%), leading to an increase in the 
frequency of new male AD cases in 2020 (39.1%) versus 
2019 (24.3%).

Discussion
We interrogated a national EMR database to estimate 
the prevalence of patients treated for AD, to describe 
the pharmacological and specialty management, and to 
evaluate the impact of the COVID-19 pandemic on the 
provision of healthcare in Spain. According to the pre-
sented results, the age-standardized prevalence of AD 
during the 2015–2020 period was estimated at 760.5 
per 100,000 inhabitants, which falls within the 700–799 
prevalence interval obtained in the Global Burden of 
Diseases, Injuries, and Risk Factors (GBD) Study [23]. 
That similarity of results was unexpected, since non-AD 
dementias (vascular, Lewy body, frontotemporal demen-
tias, etc.) were included in the GBD Study. Moreover, a 
recent study, also built on EMR data, found incidence 
and prevalence estimations of AD slightly lower than 
those obtained in face-to-face studies [24]. Nevertheless, 
a reanalysis of face-to-face dementia surveys, conducted 
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Others
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78.2%
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Fig. 5  Patient journey according to specialties involved in diagnosis and monitoring of Alzheimer’s disease (follow-up period of 36 months). *Once 
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Table 4  Incidence of Alzheimer’s disease in Spain in 2019 and 2020

Year New AD cases Spanish population AD incidence per 100,000 
population in Spain

95% confidence 
intervals for 
incidence

2019 69,743 47,105,358 148.1 147.0–149.2

2020 56,086 47,351,567 118.4 117.5–119.4
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in the population aged 70 and over, age- and sex-adjusted 
prevalence of AD ranged from 2.6 to 7.7% [25], which 
is consistent with our age-adjusted prevalence of 4.8%, 
obtained for the same group of age. We could speculate 
that, in our investigation, possible underestimation of 
AD prevalence due to the lack of diagnosis or treatment 
was counter-balanced by the prescription of ChEI and 
memantine to non-AD dementia patients, eventually 
providing a valid estimation of AD prevalence, incidence, 
and evolution. As in previous face-to-face studies [25], 
we obtained higher crude and age-standardized AD prev-
alence in women than in men, which gives further sup-
port to the utilized methodology.

The comorbidity of our “real-world” AD patients was 
remarkably high, with almost two out of three patients 
(61.1%) displaying nine or more associated medical 
conditions. That is not surprising since also two each of 
every three patients (66.2%) had 80 or more years of age. 
These results point to the need to investigate the poten-
tial medical and psychiatric modifiers of the clinical and 
biological course of AD, as well as how comorbidities can 
alter treatment response and quality of life, especially in 
older patients [26].

Rivastigmine, memantine, and donepezil, alone or in 
combination, were the most frequently used AD medica-
tions, which were prescribed to 94.4% of patients, while 
galantamine was only utilized in 5.6% of patients. Pre-
ponderance of donepezil over galantamine, rivastigmine, 
and memantine was reported in a retrospective study 
of EMR that analyzed GPs’ dementia patients and cov-
ered the period from 2005 to 2015 [27]. Similar results 
were obtained in a recent multinational study based on 
record form completion of AD patients, conducted by 
GPs, neurologists, geriatricians, and psychiatrists [28]. 
In contrast, we found a similar frequency of prescrip-
tion of donepezil, rivastigmine, and memantine, which 
could be due to more advanced dementia stage or sample 

contamination with non-AD patients. Regarding ChEIs, 
reasons to favor the use of donepezil and rivastigmine, 
versus galantamine, may be related to ease of use and 
specific clinical effects, such as improvement of psychotic 
symptoms [29].

Overall, monotherapy prevailed over dual therapy 
(86.2% vs. 13.8%), which is consistent with previous 
investigations, although we obtained a slightly higher 
prevalence of combined treatment (13.8% vs. 6.0%), 
mostly due to the appearance of rivastigmine and 
memantine combination [28]. These low figures of dual 
therapy suggest suboptimal treatment, considering the 
good tolerance, prolonged clinical benefits, and institu-
tional and expert recommendations favoring the use of 
ChEI and memantine combination [11, 30, 31].

With regard to the first-line treatment that AD patients 
received in Spain, ChEIs were the choice in most patients 
(81.1%), again consistent with the existing studies and 
guidelines, reporting very mild or unclear effects of 
memantine in mild AD [32]. However, in contrast with 
previous studies, rivastigmine was the most prescribed 
monotherapy (46.2%), followed by donepezil (29.5%), 
memantine (17.8%), and galantamine (5.4%). In a study 
of Medicare beneficiaries that initiated AD treatment 
during the period of 2001–2003, donepezil was the most 
frequent drug (62.8%), followed by galantamine (17.2%) 
and rivastigmine (20.1%) [33]. In a Canadian population-
based study conducted during the period of 2009–2013, 
donepezil was also the most frequent medication (59%), 
followed by rivastigmine (22%) and galantamine (19%) 
[34]. A Korean study analyzing data of the 2009–2019 
period obtained a prevalence of 48.8% (donepezil), 18.1% 
(memantine), 9.0% (rivastigmine), and 5.7% (galan-
tamine) [35]. The higher frequency of use of rivastigmine 
observed in our investigation could be due to the inclu-
sion of non-AD patients, particularly patients with Lewy 
body or Parkinson’s disease dementia [36] but could 

Fig. 6  Newly diagnosed Alzheimer patients in 2019 and 2020 years, stratified by sex
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also indicate a new trend of prescription in real-world 
patients—where dementia etiology is not always clear—
that favors the use of medications that offer a wide range 
of target symptoms, doses, and presentations [37, 38].

Despite the higher frequency of rivastigmine prescrip-
tion, donepezil showed slightly better persistence: 37.8% 
of patients that started on donepezil maintained the 
treatment (versus 31.0% of patients that initiated treat-
ment with rivastigmine), and the mean time from treat-
ment initiation to switch was 22.5 months for donepezil 
(versus 20.6 months for rivastigmine). In previous studies 
of new ChEI users, rivastigmine was also associated with 
shorter mean persistence and higher switch rate, com-
pared to donepezil [34, 35]. These results should be taken 
cautiously though, since the patients’ demographic and 
clinical characteristics (age, comorbidities, neuropsychi-
atric symptoms, etc.) were not controlled.

Treatment initiation by neurologists, along with patient 
transfer between GP and neurologist, was the most 
common specialty scenario, albeit a relevant number of 
patients were managed by other specialties. That is con-
sistent with previous studies conducted in Spain [39] 
but not in other countries, where management by GP 
prevailed and the participation of other specialties was 
less frequent [40]. Clearly, in a context of varied region 
and country-specific scenarios, EMR studies may help 
to inform administrations and providers to achieve the 
so-needed global and coordinated care for people with 
dementia and their families [11, 17, 41].

The COVID-19 pandemic changed our lives profoundly 
in a very short time, provoking devastating effects on 
people with dementia [21]. As the number of profession-
als was reduced and most face-to-face consultations were 
canceled, medical efforts were focused on the sympto-
matic relief of the affective and behavioral symptoms of 
the already diagnosed patients, as well as on the advice of 
their relatives, usually through teleconsultations [19]. Not 
surprisingly, the incidence of AD-treated patients was 
decreased from 148 patients per 100,000 of the Spanish 
population in 2019 to 118 patients per 100,000 in 2020, 
possibly due to lack of diagnosis. This is concerning, as 
COVID-19 lockdown and SARS-CoV-2 infection were 
shown to produce and aggravate cognitive symptoms, 
presumably leading to a higher incidence of dementia 
[42, 43]. The impact of COVID-19 on new AD diagnoses 
was more pronounced in women than in men, possibly 
because the greater age and fragility of the former pre-
vented diagnosis and AD-specific treatment. In a recent 
investigation, older age and female sex were associated 
with decreased dementia diagnosis during the 2020 pan-
demic year [44]. Of note, we did not observe a significant 

decrease in the mean number of treated patients (3954 
patients in 2019 to 3910 in 2020, 1.1% decrease), which 
suggests that the existing treatments were maintained.

The present study had several limitations. Firstly, AD 
prevalence was estimated based on medication prescrip-
tion, rather than physician’s etiological diagnosis. Hence, 
the prevalence might have been underestimated due to 
not diagnosed or treated patients, but also overestimated, 
due to treatment of non-AD dementia patients [45]. 
Nonetheless, our prevalence results were congruent with 
previous face-to-face investigations [25] and should be 
valid regarding the evolution of AD diagnosis and treat-
ment during the study period, as well as the COVID-19 
impact. Secondly, the lack of etiological diagnosis and 
analysis adjustment for key control variables (i.e., age and 
comorbidities) prevented a more complete understand-
ing of patient management. Thirdly, since data collection 
was finished at the end of the first pandemic year, the 
consequences of COVID-19 in dementia diagnosis and 
treatment could not be further described. A recent study 
demonstrated a lack of global rebound of new dementia 
cases during 2021, perhaps due to the dramatic increase 
in mortality suffered by very aged people, while demen-
tia cases ascertained in hospitals and among individuals 
with multiple comorbidities were higher than expected 
[46]. Clearly, continued population-based monitoring is 
needed to fully understand the long-term effects of post-
acute SARS-CoV-2 in people with Alzheimer and other 
dementias.
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