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Abstract

Introduction Achieving hypertension control is beneficial regardless of age. Fixed-combination pills have the potential of
increasing adherence to treatment, improving the benefit/risk ratio, and simplifying therapy, with resulting convenience
especially in the elderly.

Aim We examined real-world antihypertensive treatment adherence and hypertension control rates in a cohort of Italian
elderly individuals, enrolled in a prospective, pragmatic awareness-raising campaign on blood pressure (BP).

Methods 13196 treated hypertensive elderly (mean age 73.2+7.5 years, 55.5% women) were recruited through opportunistic
sampling, answered a brief questionnaire on antihypertensive therapy, and were followed-up for 6 months, when BP was
measured as per routine care. Controlled hypertension was defined as BP < 140/90 mmHg. Real-world treatment adherence
and hypertension control rates were evaluated at 6 months according to different treatment patterns (fixed-dose versus free
combinations), using Yates correction for continuity to assess likelihood estimates for differences between treatments.
Results 10551 participants (80%) were on a single-pill therapy and 3445 were on a fixed combination therapy of two (24.8%)
or three (1.3%) drugs. Individuals on a fixed combination therapy were more adherent to treatment than the counterparts
(p < 0.001). Full adherence increased with the number of drugs/pill among single-pill users (47.5%, 68.5%, and 100% with
1, 2, or 3 drugs/pill; p < 0.001). Hypertension control rates were 70% and 65.2% (p = 0.001) according to fixed or free
combinations of two drugs and 71% and 63.9% (p = 0.321) for fixed or free combinations of three drugs.

Conclusions Real-world data suggest that simplified treatment strategies and use of fixed combinations improve adherence
to antihypertensive therapy and BP control in the elderly.
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management of hypertension agree in recommending that
high blood pressure (BP) should be properly treated even at
the most advanced ages [6, 7].

Observational data, however, indicate that hypertension
control rates remain largely unsatisfactory among treated
individuals, with less than 40% reaching a target BP of
< 140/90 mmHg [1, 8]. When treating the elderly, physi-
cians might be concerned regarding the safety of BP lower-
ing, the risk of adverse effects related to antihypertensive
medications, and that of drug interactions in the presence
of treated comorbidities [4, 9, 10]. In parallel, older indi-
viduals are often prescribed a complex treatment regimen
comprising multiple medications and repeated dosings for
comorbid conditions, which accounts for reduced compli-
ance [4, 10, 11]. In this context, fixed-combination treat-
ment strategies have the advantages of being effective with
the use of lower dosages, improving the benefit/risk ratio,
simplifying therapy, and increasing adherence to treatment
[12—14], thereby representing an option in the management
of hypertension in the elderly [15]. Fixed-combination treat-
ment strategies were also reported to have the potential of
increasing BP control rates to 70-80% [16, 17], which might
translate into significant benefit on major cardiovascular
events and mortality.

The aim of this study was to determine real-world anti-
hypertensive treatment adherence and hypertension control
rates in a cohort of Italian elderly individuals according to
the observed patterns of antihypertensive medications use.

2 Methods
2.1 Study Type

We analyzed a prospective, nationwide, pragmatic aware-
ness-raising campaign on BP among treated hypertensive
individuals aged >65 years, conducted between January 01,
2019 and December 31, 2019 with the organizing and scien-
tific support of Senior Italia FederAnziani, the Italian Soci-
ety of Hypertension and the Italian Federation of General
Practitioners. The campaign aimed at evaluating real-world
antihypertensive treatment adherence and BP control rates in
relation to different treatment patterns in the elderly. It was
promoted nationally through advertisements and locally by
means of promotional material at the screening sites, which
included the general practitioner’s office, hypertension
units, hospitals, and primary care clinics. Volunteers were
recruited at local sites using convenience sampling. Having
been made aware of the campaign, individuals who wished
to participate were self-referred. Individuals who depended
on caregivers for the management of therapy were excluded
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from participation. Follow-up was 6 months from the enroll-
ment date (index date).

The campaign fulfilled the principles stated in the Decla-
ration of Helsinki, it was entirely observational, and ethics
approval was not required. Participation was completely vol-
untary, and signed informed consent was obtained from each
participant at enrollment. Consent to participation included
permission to use aggregated, anonymized data for scientific
divulgation purposes. Data were de-identified at enrollment,
and identification of participants was therefore not possible.

2.2 Study Outcomes

The study outcomes were real-world antihypertensive treat-
ment adherence and BP control rates in treated hypertensive
elderly individuals in relation to different antihypertensive
treatment patterns (monotherapy, fixed-dose double or triple
combination therapy, and free combinations of 2 or 3 drugs).

2.3 BP Measurement and Control

Given the pragmatic study design, the frequency of BP
measurements from the index date to the end of follow-up
could vary among participants, reflecting methods already
adopted in previous surveys on BP [18, 19]. For the same
reason, locally available devices were used to measure BP
with a recommendation to use validated automated devices
where possible [20]. Standard methods for BP measure-
ment were recommended to include three sitting recordings
taken at 1 minute intervals, from either the right or left arm.
The mean of the second and third readings was recorded
and used for the analyses; otherwise, when only one or two
measurements were available, the single reading or the sec-
ond reading were recorded, respectively [20].

Controlled hypertension was defined as a systolic BP
< 140 mmHg and a diastolic BP < 90 mmHg [15].

2.4 Antihypertensive Treatment Adherence

Antihypertensive treatment adherence was assessed using
a simplified interval-based approach (months covered/
months in the interval) [16], and defined as the ratio between
the number of pills in boxes used and those expected in 6
months. Rounding to the nearest integer was performed. A
participant was defined as fully adherent when the adherence
rate was > 80% [17].

2.5 Additional Data

Along with BP measurements, limited data (age, gender,
number and type of antihypertensive medications, hospi-
talizations in the previous year) were collected anonymously
from each participant and recorded on a centralized database
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according to previous literature [20]. Information on antihy-
pertensive medications included their class, the number of
pills taken on a daily basis, whether the participant was on
fixed-dose or free combinations, and the number of active
ingredients per pill in case of fixed-combination therapy.

2.6 Statistical Analysis

Descriptive analysis of participants’ characteristics was
assessed with unpaired t tests for continuous variables (mean
+ standard deviation, SD) and X2 tests for categorical vari-
ables (N, %).

BP was treated as both a numeric value (mmHg) and a
categorical variable (controlled or uncontrolled hyperten-
sion). Similarly, adherence was described in terms of a
continuous (mean+standard deviation) and a dichotomous
variable (< 80%; > 80%).

Treatment adherence and hypertension control were
assessed based on the number of antihypertensive pills (1,
2, or 3), the number of active ingredients per pill (1, 2, or 3),
and being on a fixed-dose double or triple combination or a
free combination of 2 or 3 active ingredients.

The likelihood estimate for the difference in hypertension
control rates (95% confidence intervals) [18] according to
being on a fixed-dose or a free combination therapy was
assessed using Yates correction for continuity.

A subgroup analysis on individuals with pulse pressure
(PP) > 60 mmHg was performed where treatment adherence
and BP control were assessed based on treatment strategy
(monotherapy, fixed-dose double or triple combination, and
free combination of 2 or 3 active ingredients).

Data were analyzed as recorded, without imputation for
missing data.

Analyses were conducted using R (v 4.0.2) [24]. Statisti-
cal significance was set at p < 0.05.

3 Results

A total of 13,196 treated hypertensive elderly individuals
(mean age 73.2 & 7.5 years, 55.5% women) participated in
the campaign. 10,551 individuals (80%) were on a single
antihypertensive pill, 2500 (18.9%) were on two pills, and
the remaining 145 (1.1%) were on three antihypertensive
pills. None of them were on a four-pill antihypertensive ther-
apy. 3272 individuals (24.8% of total) were on fixed-dose
double combination therapy; of them, 54 (1.6%) were tak-
ing two fixed-dose double combination pills. 173 individu-
als (1.3% of total) were on a fixed-dose triple combination
therapy; of them, 11 (6.3%) were concomitantly taking one
or two additional antihypertensive pills, either single drug
or fixed-dose double combination.

Only 5721 individuals (43.3%) were fully adherent to
therapy (adherence rate > 80%). Globally, 9027 partici-
pants (68.4%) had controlled hypertension (Table 1). Com-
pared with participants with uncontrolled hypertension,
they tended to be women on less antihypertensive pills
(1.20 + 0.43 versus 1.23 + 0.44, p = 0.006), with greater
treatment adherence (47.9% versus 33.5%; p < 0.001), and
24.4/7 mmHg lower systolic/diastolic BP (p < 0.001). They
more often reported hospitalizations during the previous
year. No difference in mean age was reported according to
BP control. Similarly, no difference in the use of fixed-dose
combinations nor in the number of active ingredients was
recorded between the two groups. The use of beta-blockers
and diuretics was similar between the two groups (Table 1).

Compared with men, women tended to be slightly
younger (73.1 + 7.3 versus 73.4 + 7.6 years, p = 0.021),
had lower prevalence of hospitalizations in the previous
year (15.5% versus 17.7%, p < 0.001), and underwent less
BP measurements during the campaign (32.5 + 20.6 versus
33.50 + 21.7, p = 0.005). Women were also more adherent
to antihypertensive therapy (45.1% versus 41.2%, p < 0.001)
and more likely to have controlled hypertension (70.1% ver-
sus 66.3%, p < 0.001) than men. No difference in the number
of daily pills was observed based on sex (1.21 + 0.43) versus
1.21 + 0.44, p = 0.838).

3.1 Real-world Treatment Adherence Based
on Medications Patterns

3.1.1 Number of Antihypertensive Pills

Fully adherent individuals (treatment adherence rate > 80%)
were 53.5%, 3.1%, and 0% of those on one, two, and three
antihypertensive pills, respectively (p <0.001) (Table 2).
Individuals on a single antihypertensive pill had a mean
adherence rate of 73.4 + 15.7%, while those on two or
three pills had a mean adherence rate of 52.9 + 11.6% and
38+7.8%, respectively (p < 0.001) (Table 2).

Interestingly, full adherence progressively improved
with increasing the number of active ingredients per pill
among individuals taking a single pill (from 47.5% to 68.5%
to 100% in the presence of 1, 2, or 3 active ingredients;
p < 0.001) (Fig. 1, panel A). The same progression was
observed in terms of mean adherence to therapy (from
71.5 £15.7% to 78.3 = 14.3% t0 91.4 + 14.5%; p < 0.001)
(Fig. 1, panel B).

3.1.2 Fixed-dose Combinations Versus Free Combinations
Treatment adherence according to being on a fixed-dose
double combination or a free combination of two pills is

reported in Table 3. Fully adherent individuals (treatment
adherence rate >8 0%) were 68.5% and 1.9% of those on
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Table 1 Demographic and
clinical characteristics of the
treated hypertensive elderly
participants enrolled in the
campaign (N = 13196),
stratified according to BP
control

fixed and free combinations, respectively (p < 0.001)
(Table 3). Individuals on a fixed-dose double combination
had a mean adherence rate of 78.3+14.3%, while those on a
free combination of two pills had a mean adherence rate of
52.5+11.7% (p < 0.001) (Table 3).

A\ Adis

Variables Uncontrolled Controlled hypertension P value
hypertension

N. 4169 9027
Age (mean (SD)) 73.11 (7.21) 73.25 (7.58) 0.293
Men (%) 1976 (47.4) 3894 (43.1) <0.001
Hospitalized in the past year (%) 618 (14.8) 1559 (17.3) <0.001
Adherence (mean (SD)) 66.00 (15.82) 70.63 (17.76) <0.001
Fully adherent participants (%) 1398 (33.5) 4323 (47.9) <0.001
BP measurements (mean (SD)) 30.09 (18.74) 34.23 (21.99) <0.001
Systolic BP, mmHg (mean (SD)) 149.19 (8.47) 124.80 (8.89) <0.001
Diastolic BP, mmHg (mean (SD)) 80.78 (7.60) 73.79 (7.39) <0.001
PP, mmHg (mean (SD)) 68.42 (10.41) 51.02 (9.12) <0.001
Antihypertensive pills (mean (SD)) 1.23 (0.44) 1.20 (0.43) 0.006
Active ingredients in therapy (mean (SD)) 1.49 (0.65) 1.49 (0.66) 0.743
No fixed combinations (%) 3124 (74.9) 6627 (73.4) 0.068
Fixed-dose double combinations (%) 0.098

None 3174 (76.1) 6747 (74.7)

1 983 (23.6) 2238 (24.8)

2 12 (0.3) 42 (0.5)
Fixed-dose triple combination (%) 51(1.2) 122 (1.4) 0.603
ACE inhibitors (%) 0.025

0 2822 (67.7) 6035 (66.9)

1 1275 (30.6) 2888 (32.0)

2 70 (1.7) 102 (1.1)

3 2(0.0) 2 (0.0)
Beta blockers (%) 0.878

0 3159 (75.8) 6808 (75.4)

1 968 (23.2) 2121 (23.5)

2 41 (1.0) 97 (1.1)

3 1 (0.0) 1 (0.0)
Calcium channel blockers (%) 0.007

0 3075 (73.8) 6642 (73.6)

1 1041 (25.0) 2319 (25.7)

2 53(1.3) 66 (0.7)
Diuretics (%) 0.124

0 2925 (70.2) 6274 (69.5)

1 1160 (27.8) 2510 (27.8)

2 84 (2.0) 242 (2.7)

3 0(0.0) 1(0.0)
Angiotensin II receptor blockers (%) 0.025

0 2916 (69.9) 6507 (72.1)

1 1232 (29.6) 2466 (27.3)

2 21(0.5) 54 (0.6)

BP blood pressure, PP pulse pressure, ACE angiotensin converting enzyme

Treatment adherence according to being on a fixed-
dose triple combination or a free combination of three
pills is reported in Table 4. 100% of individuals on fixed
combination therapy were adherent, while the totality
of those on free combinations of three pills were non-

adherent (p < 0.001) (Table 4). The mean adherence rate
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Table2 Real-world treatment Variables 1 pill 2 pills 3 pills P value
adherence based on the number
of antihypertensive pills N. 10551 2500 145
Age (mean (SD)) 73.14 (7.58) 73.31 (7.06) 76.40 (4.76) <0.001
Men (%) 4721 (44.7) 1062 (42.5) 87 (60.0) <0.001
Hospitalized in the past year (%) 1695 (16.1) 458 (18.3) 24 (16.6) 0.039
Adherence (mean (SD)) 73.44 (15.75) 52.95(11.61) 38.04 (7.79) <0.001
Fully adherent participants (%) 5643 (53.5) 78 (3.1) 0(0.0) <0.001
BP measurements (mean (SD)) 31.97 (20.41) 36.76 (23.55) 36.28 (18.36) <0.001
Systolic BP, mmHg (mean (SD)) 132.15 (14.30)  134.00 (14.31) 132.52(14.98) <0.001
Diastolic BP, mmHg (mean (SD)) 75.95 (8.12) 76.18 (8.15) 76.21 (8.56) 0.438
PP, mmHg (mean (SD)) 56.21 (12.53)  57.83(12.33)  56.30(13.42)  <0.001
Controlled hypertension (%) 7284 (69.0) 1641 (65.6) 102 (70.3) 0.004
No fixed combinations (%) 7795 (73.9) 1870 (74.8) 86 (59.3) <0.001
Fixed-dose double combinations (%) <0.001
None 7957 (75.4) 1878 (75.1) 86 (59.3)
1 2594 (24.6) 578 (23.1) 49 (33.8)
2 0 (0.0) 44 (1.8) 10 (6.9)
Fixed-dose triple combination (%) 162 (1.5) 10 (0.4) 1(0.7) <0.001
Active ingredients in therapy (mean (SD)) 1.28 (0.48) 2.27 (0.50) 3.49 (0.66) <0.001
ACE inhibitors (%) <0.001
0 7313 (69.3) 1494 (59.8) 50 (34.5)
1 3238 (30.7) 863 (34.5) 62 (42.8)
2 0 (0.0) 143 (5.7) 29 (20.0)
3 0(0.0) 0 (0.0) 4(2.8)
Beta blockers (%) <0.001
0 8345 (79.1) 1577 (63.1) 45 (31.0)
1 2206 (20.9) 822 (32.9) 61 (42.1)
2 0(0.0) 101 (4.0) 37 (25.5)
3 0(0.0) 0(0.0) 2(1.4)
Calcium channel blockers (%) <0.001
0 8090 (76.7) 1541 (61.6) 86 (59.3)
1 2461 (23.3) 847 (33.9) 52 (35.9)
2 0(0.0) 112 (4.5) 7 (4.8)
Diuretics (%) <0.001
0 7951 (75.4) 1186 (47.4) 62 (42.8)
1 2511 (23.8) 1097 (43.9) 62 (42.8)
2 89 (0.8) 217 (8.7) 20 (13.8)
3 0(0.0) 0(0.0) 1(0.7)
Angiotensin II receptor blockers (%) <0.001
0 7676 (72.8) 1654 (66.2) 93 (64.1)
1 2875 (27.2) 781 (31.2) 42 (29.0)
2 0(0.0) 65 (2.6) 10 (6.9)

BP blood pressure, PP pulse pressure, ACE angiotensin converting enzyme

was 91.4 = 8.5% among individuals on a fixed-dose triple
combination, and of 39.3 + 8.3% among those on a free
combination of three pills (p < 0.001) (Table 4).

3.1.3 Real-world Hypertension Control Rates According
to Fixed-dose or Free Combinations

Among participants on a treatment strategy based on
two active ingredients (N = 4472), 2594 (58%; mean age
72.7 £ 7.2 years; 56.2% women) were on a fixed-dose com-
bination (Table 3). Based on a mean of 33.1 + 20.5 BP
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Fig. 1 Full adherence rates (A)
and mean adherence to therapy
(B) in treated hypertensive
elderly individuals taking a
single pill containing 1, 2,

or 3 active ingredients. Fully
adherent individuals (adherence
> 80%) were 47.5%, 68.5% and
100% (p < 0.001 for multiple
comparisons), respectively.
Mean adherence to therapy
increased from 71.5 + 15.7% to
78.3 + 14.3% to 91.4 + 14.5%,
respectively (p < 0.001 for
multiple comparisons). FC
fixed-combinations

Table 3 Real-world treatment
adherence and BP profile based
on fixed-dose combinations
versus free combinations of two
active ingredients

Table 4 Real-world treatment
adherence and BP profile based
on fixed-dose combinations
versus free combinations of
three active ingredients
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n=7795 n=2594 n=162 n=7795 n=2594 n=162
One fixed-dose double  Free combination of 2 P value
combination active ingredients
N 2594 1878
Age (mean (SD)) 72.72 (7.17) 73.28 (7.11) 0.009
Men (%) 1137 (43.8) 795 (42.3) 0.333
Adherence (mean (SD)) 78.26 (14.34) 52.49 (11.66) <0.001
Fully adherent participants (%) 1776 (68.5) 36 (1.9) <0.001
BP measurements (mean (SD)) 33.15 (20.54) 35.73 (23.10) <0.001
Systolic BP, mmHg (mean (SD)) 131.91 (14.09) 133.91 (14.54) <0.001
Diastolic BP, mmHg (mean (SD)) 75.70 (7.71) 76.36 (8.08) 0.006
PP, mmHg (mean (SD)) 56.23 (12.60) 57.57 (12.43) <0.001
Controlled hypertension (%) 1816 (70.0) 1224 (65.2) 0.001
Antihypertensive pills (mean (SD)) 1.00 (0.00) 2.00 (0.00) <0.001
BP blood pressure, PP pulse pressure
Fixed-dose triple com- Free combination of 3 P value
bination active ingredients
N 162 86
Age (mean (SD)) 71.97 (8.30) 75.80 (5.23) <0.001
Men (%) 82 (50.6) 58 (67.4) 0.016
Adherence (mean (SD)) 91.40 (8.53) 39.33 (8.27) <0.001
Fully adherent participants (%) 162 (100.0) 0(0.0) <0.001
BP measurements (mean (SD)) 21.52 (5.68) 35.40 (18.62) <0.001
Systolic BP, mmHg (mean (SD)) 130.27 (12.26) 133.78 (16.12) 0.056
Diastolic BP, mmHg (mean (SD)) 76.95 (9.13) 76.08 (9.09) 0.475
PP, mmHg (mean (SD)) 53.30 (11.39) 57.70 (14.64) 0.010
Controlled hypertension (%) 115 (71.0) 55 (64.0) 0.321
Antihypertensive pills (mean (SD)) 1.00 (0.00) 3.00 (0.00) <0.001

BP blood pressure, PP pulse pressure
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measurements, their mean systolic BP was 131.9 + 14.1
mmHg and their mean diastolic BP was 75.7 + 7.7 mmHg.
Individuals on a double free combination (42%; mean age
73.3 + 7.1 years; 57.7% women) had mean systolic BP of
133.9 + 14.5 mmHg and mean diastolic BP of 76.4 + 8.1
mmHg based on a mean of 35.7 + 23.1 BP measurements.
Individuals taking a fixed-dose double combination had 2
mmHg lower systolic BP (p < 0.001) and 0.7 mmHg lower
diastolic BP (p = 0.015) than participants taking a free com-
bination of two active ingredients.

Hypertension control rates varied from 70.0% (95% CI
68.2-71.8; p < 0.001) in participants on fixed-dose double
combination to 65.2% (95% CI 63.0-67.3; p < 0.001) among
those on free dose double combination. The likelihood esti-
mate for the difference between groups was 4.8% (95% CI
2.0-7.7,p = 0.001).

Of participants taking three active ingredients (N = 248),
162 (65.3%; mean age 72.0 + 8.3 years; 49.4% women) were
on a fixed-dose combination (Table 4). Based on a mean
of 21.5 + 5.7 BP measurements, their mean systolic BP
was 130.3 + 12.3 mmHg and their mean diastolic BP was
76.9 + 9.1 mmHg. Individuals on a triple free combina-
tion (34.7%; mean age 75.8 + 5.2 years; 32.6% women) had
mean systolic BP of 133.8 + 16.1 mmHg and mean diastolic
BP of 76.1 + 9.1 mmHg based on a mean of 35.4 + 18.6 BP
measurements. No significant difference in mean BP values
was observed between the groups.

Among participants on fixed-dose triple combination,
hypertension control rate was 71.0% (95% CI 63.3-77.7,
p < 0.001), whereas it was 63.9% (95% CI 52.8-73.8;
p = 0.013) among those on free-dose triple combination.

The likelihood estimate for the difference between groups
was 0.7% (95% CI — 6.18 t0 20.2; p = 0.321).

3.2 Subgroup Analysis

The subgroup analysis comprised 4796 individuals with PP
> 60 mmHg (mean age 72.8 + 7.2, 55.7% women, mean sys-
tolic BP 144.9 + 11.1 mmHg, mean diastolic BP 75.4 + 8.5
mmHg, average number of pills 1.18 + 0.40, average number
of active ingredients 1.40 + 0.53). Globally, no difference
in sex, mean systolic and diastolic BP, and proportion of
controlled hypertension was recorded based on the antihy-
pertensive treatment strategy (Table 5). Conversely, mean
adherence and the proportion of fully adherent individuals
were lower among those on a free combination strategy com-
pared with the fixed combination strategy.

In spite of this, mean systolic BP did not differ between
individuals taking 1 fixed-dose double combination and
those taking a free combination of 2 active ingredients
(p = 0.128).

Conversely, mean systolic BP and mean PP were lower
in individuals taking 1 fixed-dose triple combination com-
pared with those on a free combination of 3 active ingre-
dients (p < 0.0001 and p = 0.0018, respectively), but the
proportion of those with controlled hypertension was similar
(p = 0.1831). The two groups did not differ in terms of age
(p =0.0667) and sex (p = 0.9851).

Table5 Real-world treatment adherence and BP profile based on treatment strategy in the subgroup of participants with PP > 60 mmHg

(N =4796)
1 single active ingredient 1 fixed-dose 1 fixed-dose Free combination of Free combination of P value
double combi-  triple combina- 2 active ingredients 3 active ingredients
nation tion
n (%) 2958 (61.7) 966 (20.1) 53(1.1) 782 (16.3) 37 (0.7)
Age (mean (SD)) 72.81 (7.26) 71.97 (7.21) 73.32 (8.46) 73.53 (6.84) 76.11 (4.11) <0.001
Men (%) 1325 (44.8) 418 (43.3) 30 (56.6) 333 (42.6) 21 (56.8) 0.125
Mean adherence (mean 68.76 (15.23) 76.26 (14.63) 92.62 (8.51) 53.51(11.10) 38.05 (7.88) <0.001
(SD))
Full adherence (%) 1207 (40.8) 613 (63.5) 53 (100.0) 8(1.0) 0(0.0) <0.001
Systolic BP, mmHg (mean  144.87 (11.19) 144.68 (10.74)  141.66 (13.10) 145.48 (11.26) 147.68 (9.89) 0.054
(SD))
Diastolic BP, mmHg (mean 75.38 (8.69) 74.93 (7.94) 75.34 (10.70)  75.93 (8.50) 75.89 (8.46) 0.198
(SD))
PP, mmHg (mean (SD)) 69.50 (7.51) 69.77 (7.76) 66.26 (6.12) 69.58 (8.26) 71.81 (10.20) 0.008
Controlled hypertension 927 (31.3) 322 (33.3) 20 (37.7) 249 (31.8) 9(24.3) 0.534

(%)

BP blood pressure, PP pulse pressure
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4 Discussion

Real-world data from an Italian nationwide, pragmatic cam-
paign on BP involving more than 13000 treated hypertensive
elderly individuals indicate that the majority (80%) were
on a single-pill therapy and about one out of 4 were on a
fixed combination therapy. Full adherence progressively
improved not only with reducing the number of daily pills,
but also with increasing the number of active ingredients
per pill among individuals taking a single pill. Globally, less
than half participants were fully adherent to the prescribed
regimen, and about one third did not achieve hypertension
control. Individuals with controlled hypertension used less
antihypertensive pills and had greater treatment adherence
compared with the counterpart.

Our findings are in line with the existing evidence that
relates therapeutic complexity with reduced treatment adher-
ence and poor BP control [1], and expand current knowl-
edge on the true impact of real-world treatment strategies
on adherence to therapy and BP control in the elderly.
Notably, a novel finding of this study is that adherence to
therapy among individuals taking a single pill increases with
increasing the number of active ingredients in the pill. This
observation might reflect increased motivation of patients to
comply with treatment, possibly as the effect of therapy sim-
plification or as a consequence of an effective, patient-cen-
tered communication strategy. In addition, previous evidence
showed that initial combination treatment is associated
with a better long-term adherence to the prescribed treat-
ment regimen [12], which might be the case for at least part
of the examined cohort. Combination therapy has also the
advantage of preventing therapeutic inertia [25], in that the
availability of a range of dosages, as well as the possibility to
progress from one to two or three drugs whilst remaining on
a simple single-pill treatment regimen throughout, translate
into improved adherence to therapy and increased BP control
[6]. This might contribute to explain the observation of a
substantial proportion of the examined cohort achieving BP
control despite the suboptimal rate of full adherence.

Reducing the number of daily pills to improve treatment
adherence and BP control is particularly relevant when mul-
tiple drugs are needed either to control BP or as a result of
comorbidities, both of which are common scenarios in the
elderly [4, 26]. We found that participants in this campaign
were more adherent and achieved better BP control rates
during double fixed combination therapy compared with
individuals on the same number of drugs in free combina-
tion. Indeed, despite the full adherence to therapy observed
in the totality of individuals on a fixed-dose triple combi-
nation treatment strategy, this did not translate into a more
effective BP control than the counterpart on a 3-drugs free-
combination strategy, possibly due to the small sample size.

A\ Adis

In fact, the between-groups difference in systolic BP tended
to be significant (— 3.5 mmHg, p = 0.056), and the propor-
tion of individuals achieving BP goal in each group (71%
and 63.9%, p = 0.321) was similar in magnitude to what was
observed in the well larger groups on double combinations
treatment strategies, where BP control rates differed signifi-
cantly based on being on a fixed or free combination strategy
(70% and 65.4%, respectively; p = 0.001).

Studies suggest that a three-drug combination should
control BP in >80% of patients, i.e. nearly double the cur-
rent rate of hypertension control in Europe [16, 17], and
about 10% more than what we observed. It is possible that
the observed gap depends on the specific clinical setting
that we examined, i.e. elderly individuals. In this context,
arterial stiffness and the possible burden of concomitant
diseases and related treatments might affect the rate of BP
goal achievement [4, 27]. However, similar findings were
described among younger hypertensive individuals (mean
age: 56 years) enrolled in The Triple Pill versus Usual Care
Management for Patients with Mild-to-Moderate Hyperten-
sion (TRIUMPH) trial [28], where the fixed-dose triple com-
bination pill (telmisartan, amlodipine, and chlorthalidone)
compared with usual care increased the proportion achieving
target BP at 6 months to around 70% (p < 0.001), without
differences in adherence between groups. Thus, it is also
possible that the fixed combination treatment strategy does
not allow to exploit chronotherapy to control for specific
patterns of hypertension [29]. Also, the possibility of resist-
ant hypertension should be considered when BP remains
uncontrolled with three-drug combination therapy, assuming
that secondary causes of hypertension and poor adherence
to treatment have been excluded, and that the finding has
been confirmed by repeated office BP measurement as well
as ambulatory and home BP monitoring [6].

Another worth mentioning finding of this real-world
analysis is the albeit rare use of multiple concomitant
fixed-dose combinations, which is particularly question-
able among individuals on a triple-drug fixed-combination
treatment strategy. This observation might reflect inaccurate
or neglected medication reconciliation, or a lack of active
involvement of patients in the healthcare team [30]. As
such, it raises relevant issues that need to be addressed for
an effective and safe management of the elderly hypertensive
patient.

This study has limitations that need to be considered
when interpreting the relative findings and their generaliz-
ability. The study involved a population of active, relatively
fit elderly individuals with mild hypertension, in large part
requiring monotherapy. The pragmatic nature of the cam-
paign implied variability in terms of type of BP measure-
ment devices, as well as of inter- and intraindividual fre-
quency of BP measurements. Information on the timing of
therapy intake, fasting conditions, as well as on factors that
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might have affected BP values (e.g. cigarette smoking, coffee
intake, physical activity, or other health conditions [31-33])
was not available. Adherence to therapy was based on an
indirect assessment, and not on the quantification of anti-
hypertensive drugs or their metabolites in urine or blood
[34]. However, the campaign involved a large number of
treated elderly hypertensive individuals, and depicted a
real-world scenario where the actual impact of different
treatment strategies on adherence and BP control could be
described, which is indeed difficult to replicate in the set-
ting of conventional clinical trials. In addition, some of the
reported findings suggest the central role for communication
in the healthcare team, both in terms of patients’ involve-
ment for raising their awareness and increasing their adher-
ence to therapy, and in terms of medications review and
reconciliation.

In conclusion, real-world data from treated elderly hyper-
tensive individuals suggest that simplified treatment strate-
gies and the use of fixed-combination pills improve adher-
ence to therapy and BP control. Patient-centered practice
should be applied to provide best care in the usual setting.
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