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ABSTRACT ARTICLE HISTORY
Purpose: In a prospective open study, with intervention, conducted in Primary Health Care Units Received 8 February 2024
by General Practitioners (GPs) in Portugal, the effectiveness of a single pill of candesartan/ ~ Revised 2 April 2024
amlodipine (ARB/amlodipine), as the only anti-hypertension (anti-HTN) medication, in adult ~ Accepted 16 April 2024
patients with uncontrolled HTN (BP > 140/or > 90mm Hg), either previously being treated with KEYWORDS
anti-HTN monotherapies (Group ), or combinations with hydrochlorothiazide (HCTZ) (Group II), or Hypertension; primary
not receiving medication at all (Group Ill), was evaluated across 12-weeks after implementation of care; therapeutics;
the new therapeutic measure. multicenter study;
Materials and methods: A total of 118 GPs recruited patients with uncontrolled HTN who met interventional study;
inclusion/exclusion criteria. Participants were assigned, according to severity, one of 3 (morning) ~ cardiovascular risk
fixed combination candesartan/amlodipine dosage (8/5 or 16/5 or 16/10mg/day) and longitudinally

evaluated in 3 visits (vO, v6 and v12 weeks). Office blood pressure was measured in each visit,

and control of HTN was defined per guidelines (BP< 140/90 mmHg).

Results: Of the 1234 patients approached, 752 (age 61+ 10years, 52% women) participated in the

study and were assigned to groups according to previous treatment conditions. The 3 groups

exhibited a statistically significant increased control of blood pressure after receiving the fixed

combination candesartan/amlodipine dosage. The overall proportion of controlled HTN participants

increased from 0,8% at vO to 82% at v12. The mean arterial blood pressure values decreased from

SBP= 159.0 (+ 13.0) and DBP= 91.1 (£ 9.6) at baseline to SBP= 132,1 (+ 11.3) and DBP= 77,5 (+

8.8) at 12weeks (p<0.01). Results remained consistent when controlling for age and sex.

Conclusion: In patients with uncontrolled HTN, therapeutic measures in accordance with

guidelines, with a fixed combination candesartan/amlodipine, allowed to overall achieve HTN

control at 12weeks in 82% of previously uncontrolled HTN patients, reinforcing the advantages of

these strategies in primary clinical practice.

PLAIN LANGUAGE SUMMARY
What is the context?

Arterial hypertension (HTN) represents the main risk factor for cause of death from cardiovascular
disease (CV). Adequate control of hypertension reduces CV risk and significantly prevents CV
events and associated morbidity and mortality. This requires patients’ adherence and persistence
in implemented treatment and the achievement of tension targets that are related to the
reduction of CV risk. The latest international recommendations indicate that hypertension control
is insufficient in most countries. In Portugal, hypertension control is <43% and a significant
number of patients treated do not comply with the recommendations.

What is new?

In a prospective, interventional, and multicentre study, carried out by General Practitioners (GPs)
in Primary Health Care Units across Portugal, the objective was to determine (i) whether the
presence of uncontrolled hypertension results from non-compliance with the provisions of the
recommendations and the Integrated Care Process (PAl) of the Dire¢do Geral de Satude (DGS), i.e.
inappropriate use of monotherapies or inadequate low doses of combinations of antihypertensives,
and (ii) whether the adjustment of hypertension therapies, favouring the schemes provided in the
recommendations, allows adequate control of arterial hypertension, in previously uncontrolled
patients, when these are closely monitored in a 12-week time period.
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What is the impact?

When the guidelines’ therapeutic protocol is followed, as established for each identified group of
patients (monotherapy, hydrochlorothiazide, and no medication), results indicate a marked and
statistically significant improvements in both SBP and DBP values and hypertension control across time.

Background

Cardiovascular illnesses are widely acknowledged as
the leading cause of mortality on a global scale, with
arterial hypertension being recognised as a significant
risk factor in the development of and progression of
cardiovascular disease. The efficacy of hypertension
(HTN) medication in mitigating the occurrence of
cardiovascular events, such as stroke, coronary dis-
ease, cardiac and renal failure, is recognised [1].

National surveys that measure the prevalence,
awareness, treatment, and control of HTN are crucial
for evaluating its impact on countries, regions, and
communities (see [2]), with global HTN disparities
large across these indicators [3]. On this, research has
shown notable enhancements in the prescription rates
of anti-HTN drugs over a span of ten years, resulting
in a corresponding reduction in cardiovascular events
associated with hypertension (see [4]).

In Portugal, HTN control is insufficient. Specifically,
the PHYSA study [4] revealed that the control of HTN
in the Portuguese adult population was < 43% and that
a significant number of treated patients were
non-compliers of the proposed therapeutics. More so, in
Portuguese Primary Health Care Centres, 60% of HIN
patients, on average, are not controlled [4-7]. On this,
the excessive use of monotherapies in Portugal, to the
detriment of anti-HTN combinations, may also contrib-
ute to lower levels of HTN control in Portugal. In this
regard, both several international guidelines [8-11] and
the Portuguese ‘Processo Assistencial Integrado’ (Integrated
Care Process, PAI) for the ‘Risco cardiovascular (RCV)
do Adulto (Hypertension Risk in the Adult) of the
Diregido Geral de Savide (Portuguese Health Directorate,
DGS) [5], propose to initiate the treatment of the major-
ity of hypertensive patients with first-line fixed medica-
tion associations, as soon as possible, with first low doses
of two components, and increasing the dosage steadily if
HTN control is not achieved. On the contrary, due to
the heterogeneity of mechanisms underlying HTN,
monotherapy is not generally recommended, given that it
confers an inadequate control in most patients (and it is
only indicated for a small minority of older and/or clin-
ically frail patients). Regarding the first-line
anti-hypertensive medications, the hydrochlorothiazide
thiazide diuretic, which can be administered either in
isolation or in association, is revealed to be inferior in

the control of blood pressure, and protection of cardio-
vascular events, compared to other thiazide-like diuretics
(indapamide and chlorthalidone) [12, 13], as well as rel-
atively inferior to CCB [14], and was thus withdrawn
from the HTN first-line therapeutics and the initial treat-
ment options.

Here, the present study, termed ‘GPHT-PT Study,
sought to strictly comply with HTN medical practice
guidelines, particularly at the level of Primary Health
Care. The study aimed to verify if in hypertensive
patients, either not controlled non-treated, or not con-
trolled treated with therapeutic regimens not aligned
with the guidelines, a simple adjustment to the HTN
therapeutic strategy allowed to obtain an adequate con-
trol of arterial HTN. The research questions were: (i) if
the presence of uncontrolled HTN in a large number of
patients in Primary Health Care Centres in Portugal
results from non-compliance with both multiple interna-
tional guidelines [8-11] and the Portuguese PAI DGS [5]
(ie. inappropriate use of monotherapies or inadequate
low doses of anti-hypertensive associations); (ii) if adjust-
ing HTN therapeutics, by privileging the schemes recom-
mended in the guidelines, here, specifically, fixed
combination candesartan/amlodipine dosage 8/5 or 16/5
or 16/10mg/day, allowed obtaining adequate control of
arterial high blood pressure in patients not previously
controlled.

Materials and methods
Primary and secondary study goals

The primary goal of the GPHT-PT Study was to evaluate
in patients 18-75years of age, without CV events, and
with uncontrolled HTN (BP > 140/or > 90mm Hg), the
effectiveness of a single pill combination of one of 3
doses of candesartan+amlodipine (candesartan/amlodip-
ine, 8/5 or 16/5 or 16/10mg) as the single anti-HTN
medication according to the HIN severity. The second-
ary goal was to evaluate patient adherence to a system-
atic hypertension control programme in Primary Care.

Study design

Across Portugal, a total of 118 General Practitioners
(GPs) were instructed to recruit the first consecutive



25 to 30 patients without CV events, and with uncon-
trolled HTN, who met the inclusion and none of the
exclusion study criteria. Study enrolment took place
across 9months, starting in November 2021. In the
first visit (v0, baseline), study participants were
assigned by clinical evaluation to one of 3 study
groups according to their current treatment status:
Group I, treated with anti-HT monotherapies; Group
II, treated with combinations with hydrochlorothia-
zide (HCTZ); Group III, not taking any anti-HTN
medication. Then, patients were clinically assessed by
the GP and, according to severity at v0, medicated
with one of 3 fixed combination candesartan/amlodip-
ine dosage—8/5 or 16/5 or 16/10mg/day (morning)—
following clinica/HTN guidelines to determine the
correct dose for each patient (low, medium, or high,
respectively).

Study participants in each of the groups were
maintained in their study group throughout the study
duration, and were evaluated in 2 more moments
[week 6 (v6) and week 12 (v12) after starting treat-
ment]. In each evaluation, Office Blood Pressure
(OBP) was measured according to guidelines control
of HTN=BP< 140/90 mmHg, mean of 2 of 3 records).
The study was based on four international practice
guidelines for HTN treatment, namely the: American
College of Cardiology/American Heart Association
2017 [8]; European Society of Cardiology (ESC) and
European Society of Hypertension (ESH) [9]; 2020
International Society of Hypertension [10]; and World
Health  Organisation Hypertension 2021  [I11].
Summarily, according to these recommendations,
HTN treatment should be instituted as soon as possi-
ble, with a double combination (specifically, ACEI or
ARA 1II), in association with a thiazide-like diuretic
(indapamide or chlorthalidone) or a calcium channel
antagonist/blocker (CCB). Of note, although HCT is
not exiled from the first line therapy in the 2018
ESH/ESC and 2023 ESH guidelines, there is a contro-
versy in this question between the available hyperten-
sion guidelines. Nonetheless, here the decision in this
study was to change HCTZ for CCB.

The study was approved by the regional Ethics
Committee Comissdo de Etica para a Saide da
Unidade Local de Satide (ULS) Matosinhos and by the
Data Protection Officer (reference: 149/CES/JAS, on
November 12" 2021). The study participants received
information about the study’s procedures and objec-
tives and agreed to participate by signing the volun-
tary informed consent form. The study was conducted
according to the Helsinki Declaration and developed
in compliance with the Portuguese General Data
Protection Regulation.
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Inclusion and exclusion criteria

At recruitment, study participants must had been
between 18-75years of age, without previous CV events,
and with uncontrolled (sustained) hypertension (BP >
140/or > 90mm Hg) as per OBP measurement at v0,
being treated with either anti-HT monotherapies, or
combinations with hydrochlorothiazide (HCTZ), or
receiving no medication for HTN, for at least 2 months.
Patients must already had been scheduled for consulta-
tion with their GP; that is, consultations were not pur-
posedly scheduled for purposes of study recruitment.
In consultation, electronic medical records were used
to pre-identify and pre-screen potential study partici-
pants regarding inclusion and exclusion criteria, before
approaching the patient for participation.
The following inclusion criteria were defined:

1. Hypertensive patients >18 years of age and <75
years of age;

2. Uncontrolled arterial blood pressure (see above)
despite previously advised to healthy health styles,
and/or medicated with monotherapies or associa-
tions of low doses of anti-hypertensives;

3. With heart rate, heart rhythm and physical
conditions that allowed an adequate OBP
recording;

4. Patients could be allocated to one the follow-
ing categories:

4.1 Treated with any monotherapies of
anti-hypertensives for at least 2 months
and with uncontrolled HTN (BP > 140/
or 90mm Hg, mean of 2% and 3%
records separated by 1min);

4.2 Treated with a first-line anti-hypertensive
association in inadequate regimens for at
least 2 months and with uncontrolled
HTN (BP > 140/or 90mm Hg - mean
2nd and 3rd records separated by 1 min);

4.3 De novo hypertensive patients without
therapeutic treatment and with BP >
160/or 2100mm Hg (mean 2nd and 3rd
records separated by 1min).

The following exclusion criteria were defined:

1. BP > 180/110mm Hg;

2. BP <140/90mm Hg or medicated with ARB/
ACEin + Indapamide/Chlorotalidone/Calcium
Antag in high dosages (e.g. lisinopril 20-40 mg
or equivalent, olmesartan 40mg or equivalent,
amlodipine 10mg or equivalent, chlorthalidone
25mg or indapamide 2.5mg/d);
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3. Diagnosed stroke, congenital heart defects
(CHD), dementia or heart failure;

4. Diagnosed neurological and
disease;

5. CKD - GFR <45ml/min/1.73;

6. Pregnant, lactating or women of childbearing
age without effective contraception;

psychiatric

7. Intolerance to ARB/ACEin or Calcium
Antagonists;

8. Secondary  hypertension  (confirmed or
suspected);

9. Arrhythmias that hindered accurate OBP
recording;

10. Refusal to participate in the study;

11. Inability to sign informed consent;

12. Prevision to be unable to participate in the 3
evaluation moments.

After inclusion and exclusion criteria, of the initial
1234 potential participants approached in consultation

for participation in the study, 260 opted to not par-
ticipate, and 222 who did not meet inclusion criteria
upon further clinical evaluation. The remaining par-
ticipants (752) were assigned to their study groups
according to their current treatment: Group I,
Monotherapy = 332; Group II, ARBs/ACEin with
HCTZ = 77; Group III, Untreated = 343. Of these, a
total of 700 completed the study (with assessment at
v0, v6 and v12) (Figure 1), while for 52 information
was incomplete for one of more of the assessment
points either because the patient missed the appoint-
ment, or the GP did not register information accord-
ing to the study protocol guidelines. None of the
patients who did not complete the study cited treat-
ment intolerance as the underlying cause.

Office blood pressure (OBP) measurement

Study investigators (here, GPs) were trained in good
practices for assessing blood pressure and in the study

Figure 1. Study flow chart. Summary clinical sample characteristics by study group.



implementation protocol. OBP is considered the most
common blood pressure measurement method [15].
Since guidelines recommend certain measurement rules
to achieve accurate measurements, OBP-procedures and
settings were closely followed across health care centres
and visits (consultations). In all study participants OBP
measurement was carried out in an individual room (GP
office), after a rest period, with an automatic device, with
3 repeated measurements.

Treatment protocol

The following exposure conditions were implemented:

1. Patients on anti-HTN monotherapy for at least
2 months and with BP > 140 or > 90mm Hg
(Group I, anti-HTN monotherapies): in the
first assessment (v0) therapy was replaced with
fixed associations in a single tablet (1% line
anti-hypertensive tablet in the lower dose). In
the second assessment (v6), if BP < 140/90 Hg
therapy was maintained, and if BP > 140 or >
90mm Hg therapy was optimised the medium
dose;

2. Patients on anti-HTN low dose combined ther-
apy for at least 2 months and with BP > 140
or > 90mm Hg (Group II, combinations with
HCTZ): in the first assessment (v0) therapy
was replaced with fixed associations in a single
tablet (1** line anti-hypertensive tablet in the
medium dose). In the second assessment (v6),
if BP < 140/90 Hg therapy was maintained, and
if BP > 140 or > 90mm Hg therapy was opti-
mised to the higher dose;

3. DPatients not treated with anti-HTN therapy for
at least 2 months and with BP > 160/100 mm
Hg (Group III, not receiving medication): in
the first assessment (v0) therapy was started
with fixed associations in a single tablet (1%
line anti-hypertensive tablet in the lower dose).
In the second assessment (v6), if BP <
140/90 Hg therapy was maintained, and if BP >
140 or 2 90mm Hg therapy was optimised to
a medium or higher dose (clinical criteria
decision).

Thus, summarily, the following therapeutic adjustment
were done in accordance with the best available evidence:

1. If 6 weeks BP < 140/90 mm Hg, therapy started
at visit 0 (v0) was maintained;

2. If 6 weeks BP > 140/or >= 90mm Hg, therapy
was optimised to the next higher dosage;
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Where, low-, medium- and high- fixed combina-
tion candesartan/amlodipine dosage are, respectively,
8/5 or 16/5 or 16/10mg/day (single tablet, morning
intake).

Data collection

Each GP collected information, in paper format, in
the following way:

1. The included patients were followed in 3
moments for 12 weeks (visits at 0, 6 and 12
weeks), and in each assessment had 3 in-office
HTN measurements;

2. Arterial Blood Pressure (BP) record:

2.1 In the first assessment (v0), the BP was
measured once in both arms, with the
arm with the highest BP used in all fur-
ther measurements and assessment
moments;

2.2 The blood pressure records were carried
out by a GP with a validated automatic
device with the patient sitting and rest-
ing for 5minutes (per described in [10]);

2.3 In each session, 3BP records were made,
with an interval of 1min in between.
The last two records were considered the
BP mean;

2.4 In each consultation, after the 3 records
measures, an additional measurement
was carried out after 1min with the
patient standing;

2.5 Any BP measures taken, by either a GP
or the patient, in the 7 days prior to the
consultation were registered.

3. Other measures:

3.1 In moment v0 (baseline) the following
data were collected: BP; weight, height
and BMI; date of birth, age and gender;
habits and allergies; medication in prog-
ress; other clinical information and/or
measures assessed within the previous 2
months (namely: haematocrit, blood glu-
cose, creatinine, ionogram, uric acid,
total Cholesterol, HDH, LDL-C and tri-
glycerides (blood); Urinary sediment,
and  albumin/creatinine (occasional
urine); ECG and Echo TT);

3.2 In moment v6 (week 6 after implement-
ing protocol/starting treatment) the fol-
lowing data were collected: BP; weight,
height and BMI; medication in progress;
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any adverse reactions to the implemented
protocol; other clinical information and/
or measures assessed within the previous
6 weeks;

3.3 In moment v12 (week 12 after imple-
menting protocol/starting treatment) the
following data were collected: BP; weight,
height and BMI; medication in prog-
ress; any adverse reactions to the
implemented protocol; other clinical
information and/or measures assessed
within the previous 6 weeks.

Data management and statistical analyses

Data for the GPHT-PT Study were collected through
clinical evaluations, blood pressure measurements,
patient characteristics, medication records, and other
clinical measurements at three time points: baseline
(v0), week 6 (v6), and week 12 (v12). The data under-
went thorough cleaning procedures to rectify incon-
sistencies and missing values. Categorical variables
were coded as necessary, and data were securely
stored while maintaining patient confidentiality and
adhering to data protection regulations.

Statistical analysis was performed using IBM SPSS
Statistics (version 26). Descriptive statistics were com-
puted to summarise the study population characteris-
tics. The variation in control hypertension was analysed
with Cochran’s Q test, which is used to determine if
there are differences in a dichotomous dependent vari-
able between three or more related groups.

Changes in blood pressure over time within each
treatment group (v0, v6, v12) were analysed by a
General Linear Model (GLM) with a Repeated
Measures  Multivariate ~ Analysis of Covariance
(MANCOVA) to assess the impact of the treatment
across time while controlling for age and sex.

Results

Overall, across the three groups (GI, GII and GIII),
there was an average decrease in blood pressure scores
over time (Table 1).

The number of participants with controlled HTN
increased from 0.8% to 81.6%. The non-parametric
Cochran’s Q test suggests this is a statistically significant
difference X?(2, N=752) = 945.6, p < .001 (Table 2).

A Repeated Measures Multivariate Analysis of
Covariance (MANCOVA) was performed to investi-
gate the effectiveness of treatment in differences in
arterial blood pressure across time while controlling

for age and sex. Two dependent variables were used:
Systolic Blood Pressure (SBP) and Diastolic Blood
Pressure (DBP). The independent variable was group
treatment (Group I, Group II, Group III) across time.
Preliminary assumption testing was conducted to
check for normality, linearity, univariate and multivar-
iate outliers, homogeneity of variance-covariance
matrices, and multicollinearity, with no serious viola-
tions noted. There was a statistically significant differ-
ence across time, F (4, 719) = 25.6, p < .001, Wilks’
Lambda = .88, indicating an overall decrease in blood
pressure across groups with a large effect size (partial
eta squared = .125). When the results for the two
dependent variables were considered separately, both
reached statistical significance for a decreasing linear
trend: i) Systolic Blood Pressure, F (4, 719) = 27.2, p
< .001, partial eta squared = .036; and ii) Diastolic
Blood Pressure F (4, 719) = 78.4, p < .001, partial eta
squared = .098.

These results suggest the effectiveness of treatment
across time, regardless of previous treatment group,
age and sex (Figure 2). An inspection of the estimated
mean scores of the multivariate model indicated that
Systolic Blood Pressure (SBP) dropped from M=159.1
(£ 12.9) to M=1319 (+11.1) and Diastolic Blood
Pressure (DBP) dropped from M=909 (x 9.7) to
M=77.6 (£8.8). A difference that is statistically and
clinically significant.

Side effects and adverse reactions

No side effects or serious adverse reactions were
reported during the study. None of the patients who
did not complete the study cited treatment intolerance
as the underlying cause.

Discussion

In the present study, in patients with uncontrolled
HTN (under monotherapy, combinations with HCTZ
or non-medicated), followed by GPs across primary
health care units in Portugal, therapeutic measures in
accordance with guidelines with a fixed combination
candesartan/amlodipine allowed to achieve HTN con-
trol at 12weeks in 82% of previously uncontrolled
patients, reinforcing the advantages of implementing
these strategies in primary clinical practice. Results
also indicate that the presence of uncontrolled HTN
may stem from non-compliance with the provisions
of the recommendations and the Integrated Care
Process (PAI) of the Direcio Geral de Saude (DGS),
i.e. inappropriate use of monotherapies or inadequate
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Table 1. Systolic and diastolic blood pressure at baseline at baseline and at weeks 6 and 12 after study enrolment and
implementation of the new therapeutic measures with one of 3 fixed combination ARB/amlodipine dosage (8/5 or 16/5 or
16/10 mg/day).?

v0 v6 v12

SBP DBP SBP DBP SBP DBP

Gl - Previous Monotherapy Mean 154,8 89,4 136,2 79,5 130,8 773
SD 10,5 9,8 12,3 8,8 10,4 838

Gll - Previous Hydrochlorothiazide Mean 156,2 90,0 137,7 80,6 132,3 78,5
SD 10,2 8,5 11,6 9,2 9,9 8,5

Glll - Previous No Medication Mean 163,6 93,0 141,5 81,4 1333 77,5
SD 14,1 9,4 14,5 9,6 12,2 89

Total Mean 159,0 91,1 138,8 80,5 132,1 77,5
SD 13,0 9,6 13,5 9,2 11,3 838

Descriptive statistics including means and standard deviation estimates. Inferential statistics, such as p-values from the Repeated Measures Multivariate Analysis of
Covariance (MANCOVA), are provided in Figure 2.

Anti-hypertension (anti-HTN) therapy before study enrolment: Anti-HTN monotherapies (Group I, Gl); combinations with hydrochlorothiazide (HCTZ) (Group I, GlI);
not receiving medication at all (Group I, GllI).

Assessment at visit (v) vO (baseline), v6 (week 6) and v12 (week 12) after study enrolment.

SBP- Systolic Blood Pressure in mm Hg; DBP - Diastolic Blood Pressure in mm Hg.

Table 2. Number (N) and percentage (%) of study participants with uncontrolled and controlled hypertension (HTN) at baseline
and at weeks 6 and 12 after study enrolment and implementation of the new therapeutic measures with one of 3 fixed combi-
nation candesartan/amlodipine dosage (8/5 or 16/5 or 16/10 mg/day).

v0 v6 v12

Uncontrolled Controlled Uncontrolled Controlled Uncontrolled Controlled

Gl Previous Monotherapy N 328 4 105 227 45 287
% 98,8% 1,2% 31,6% 68,4% 13,6% 86,4%

Gll Previous N 75 2 26 51 1 66
Hydrochlorothiazide % 97,4% 2,6% 33,8% 66,2% 14,3% 85,7%

GlIl Previous No Medication N 343 0 161 182 82 261
% 100,0% 0,0% 46,9% 53,1% 23,9% 76,1%

Total N 746 6 292 460 138 614
% 99,2% 0,8% 38,8% 61,2% 18,4% 81,6%

Anti-hypertension (anti-HTN) before study enrolment: Anti-HTN monotherapies (Group |, Gl); combinations with hydrochlorothiazide (HCTZ) (Group I, GlI); not receiv-
ing medication at all (Group I, GlII).
Assessment at visit (v) vO (baseline), v6 (week 6) and v12 (week 12) after study enrolment.

Figure 2. Systolic blood pressure (SBP) and diastolic blood pressure (DBP) across time by sex and study group.
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low doses of combinations of antihypertensives. More
so, under the present therapeutic scheme, which
included close monitoring at fixed intervals, partici-
pant retention was 93% also pointing towards how
relevant it is for the adjustment of HTN therapies,
favouring the schemes provided in the recommenda-
tions, to be accompanied by close monitoring so that
the patient remains engaged.

The study follows other findings that stress the
need of effective, practical, and low-cost interventions,
including in primary care settings, to promote better
HTN control [1] as are, for example, the larger reach-
ing ‘Measure accurately, Act rapidly, and Partner with
patients (MAP)’ study [16] and the ‘Ayushman Bharat’
initiative [17]. While it is widely recognised that
treatment of HTN is highly effective [18], numerous
barriers may account for the low rates of blood pres-
sure control in Portugal.

Regardless of the underlying cause for uncontrolled
HTN in Portugal, a nation-wide survey of hyperten-
sion conducted in 2003 showed an age-adjusted prev-
alence of hypertension of 42.1%, and a level of
hypertension control of 11.2% [19]. A decade later, a
second country-wide study (the ‘Portuguese
HYpertension and SAlt (PHYSA) Study’ [4]) showed
that the overall prevalence of hypertension remained
similar at 42.2%; where, among the hypertensive
patients, 76.6% were aware of the hypertension condi-
tion, 74.9% were treated and 42.5% were controlled,
that is, respectively, 1.7, 1.9 and 3.8 times higher than
the previous data in 2003. More so, the percentage of
hypertensive patients under treatment who were con-
trolled almost doubled from 2003 to 2012, and
patients with adequate control of hypertension were
more frequently treated with combination of antihy-
pertensive drugs (65% fixed combinations), indicating
that progress can be attained with an efficient and
methodical treatment protocols. Such measures should
include, but not be limited to, an increase in use of
antihypertensive medications, or introduction of new
therapeutic approaches, as our present study indicates,
not dismissing the importance of health literacy and
access to primary healthcare.

Of relevance, the American as well as the ESH
guidelines still mention as initial therapies to
include at least one of four major classes:
angiotensin-converting enzyme inhibitors (ACEIs),
angiotensin-receptor blockers (ARBs), thiazide or
thiazide-like diuretics, and CCBs. Some other
guidelines indeed stress really stress the preference
of first CCB and then thiazide-like. More so, in
people with tendency to edoema it is clinical

practice to choose HCTZ/HCTZ-like diuretic rather
than for CCB, with many combination pills still
containing hydrochloorthiazide. Nonetheless, here
we have opted for CCB. Furthermore, several study
limitations are of care. Albeit longitudinal, pro-
spective, and experimental, the GPHT-PT Study
had an open design and, due to ethical consider-
ations, control groups were not established. That
is, groups of participants similar in age, sex, and
clinical status, to groups GI, GII or GIII, followed
throughout the 12-week study period, but not
started on the fixed combination candesartan/
amlodipine therapeutic protocol, particularly rele-
vant when knowing that team-based care is among
the most effective interventions for controlling
blood pressure [20]. More so, the study sample
may not be representative of the total adult
Portuguese population for duration of HTN,
including controlled and wuncontrolled periods,
and/or present HTN age-prevalence (in 2012 it was
6.8, 469 and 74.9% in people below 35years,
35-64years and above 64years [4]), as present
country data does not allow to completely analyse
for this, and it did not include certain age-groups
(<18 and >75years of age) or clinical conditions. It
is also of consideration that adhesion to the med-
ication scheme could only be ascertained from
pharmacy record (medication dispensed) and what
was voiced by the participant as his/her daily
adherence. Finally, the ‘white coat’ effect could be
a confounder. Finally, the authors recognise that
close monitoring and patient engagement are cru-
cial, but that while here the results are of relevance
for the study time frame (3 months), a longer study
would be pertinent and necessary, as many thera-
pies fail in the first year. Nonetheless, study
strengths are of note. The GPHT-PT Study involved
a total of 118 GPs, across local health care units in
Portugal, without any significant difference between
GPs, centres, sex and age. Results were consistent
throughout observations (time and biological gra-
dient, dose-response), with an increasing, and sig-
nificant, achievement of HTN control as per
guidelines, upon the start of the candesartan/
amlodipine therapeutic protocol. Further studies
should aim to scale in time, further enhancing
hypertension beyond 12weeks, maintaining the
strategy to measure accurately, comply with the
recommendations and the Integrated Care Process
(PAI) of the Portuguese DGS, and partnering with
hypertensive patients in their care through close
monitoring.



Take-home message

1. In patients with uncontrolled HTN (under
monotherapies, or combinations with HCTZ,
or non-medicated) followed by GPs, therapeu-
tic measures implemented in accordance with
guidelines with a fixed combination candesar-
tan/amlodipine allowed to achieve HTN con-
trol at 12 weeks in 82% of previously
uncontrolled patients;

2. Results reinforce the advantages of implement-
ing guideline-based strategies in primary clini-
cal practice;

3. Easy to follow therapeutic strategies, by both
doctors and patients, along with more frequent
than usual medical visits, may have contrib-
uted to the observed success.
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