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Abstract
Despite effective antihypertensive medication, arterial hypertension remains an important contributor to cardiovascular diseases,
the main global cause of mortality. We performed a retrospective analysis of prescriptions containing antihypertensive drugs
dispensed from two community pharmacies from Bucharest, Romania. In order to explore differences in prescriptions’ trends,
we analysed drugs dispensed in 2007 and 2017, evaluating the frequencies of the drugs used in monotherapy or in poly-therapy
and the conformity with treatment guidelines available at the moment, the drug related problems and patients’ adherence to
medication, based on the superposition of drugs prescribed and those dispensed. We analysed 4635 prescriptions, from which
2332 were presenting at least HBP as diagnostic. 52.05% of the 2198 prescriptions from 2017 were for HBP, statistically significant
compared to the 48.75% of the 2537 corresponding prescriptions from 2007. All the main antihypertensive drugs classes increased
statistically significant in use from 2007 to 2017, except the angiotensin-converting enzyme inhibitors. Antihypertensive monotherapy decreased from 27.8% in 2007 to 19.7% in 2017 (p < 0.0001), which was in line with the updated recommendations
that favoured combination therapy as being more efficacious. As to the drug regimen complexity, 11.5% of the prescriptions
from 2007 and 18.6% of the prescriptions from 2017 contained antihypertensive drugs prescribed in a different manner from
the one indicated in their officially endorsed monographs. We also found that in 2007, 10.94% of hypertensive patients didn’t
purchase all the medicines prescribed by the doctor, giving up part of their treatment. In 2017, the percentage of these nonadherent patients raised to 20.19%. We believe that pharmacist’s interventions, including suggestions for simplification of the
drug regimen, can increase the levels of adherence to medication, thus improving hypertensive patients’ clinical outcomes.

Rezumat
Deși medicația antihipertensivă este eficientă, hipertensiunea arterială (HTA) are o contribuție importantă la principala cauză
de mortalitate la nivel global, bolile cardiovasculare. Am realizat o analiză retrospectivă a prescripțiilor destinate HTA,
prescripții eliberate din două farmacii de comunitate din București, în perioade din doi ani diferiți (2007 și 2017), pentru a
evalua tendințele de prescriere și utilizare a medicamentelor antihipertensive. Am determinat frecvențele generale de utilizare
ale diferitelor antihipertensive atât în contextul monoterapiei cât și în cazul asocierilor, conformitatea cu ghidurile de
tratament antihipertensiv în vigoare la momentele respective, problemele de terapie medicamentoasă și aderența pacienților la
medicație, bazată pe concordanța dintre medicamentele prescrise și cele eliberate. Am analizat 4635 de prescripții, dintre care
2332 au avut cel puțin HTA ca diagnostic. 52,05% dintre cele 2198 de rețete din 2017 au fost pentru HTA, semnificativ
statistic mai mult decât procentul prescripțiilor similare din 2007 (48,75% din 2537 de rețete). Toate principalele clase de
antihipertensive au crescut în utilizare între 2007 și 2017, semnificativ statistic, cu excepția inhibitorilor enzimei de conversie
a angiotensinei. Monoterapia antihipertensivă a scăzut ca utilizare, de la 27,8% în 2007, la 19,7% în 2017 (p < 0,0001),
tendință în acord cu recomandările actualizate ale ghidurilor de tratament, care favorizează terapiile combinate ca fiind mai
eficiente. În ceea ce privește complexitatea regimului medicamentos, am descoperit că 11,5% din prescripțiile din 2007 și
18,6% din cele din 2017 au conținut medicamente antihipertensive prescrise într-o altă manieră decât cea recomandată în
monografiile lor oficiale. În 2007, 10,94% dintre pacienții hipertensivi nu și-au ridicat integral medicația prescrisă, renunțând
la o parte din tratament; în 2017, procentul acestor pacienți non-aderenți a crescut la 20,19%. Considerăm că intervențiile
farmacistului, printre care sugestiile de simplificare a regimului medicamentos, pot crește nivelurile de aderență a pacienți lor
hipertensivi la medicație, și astfel îmbunătățirea rezultatele clinice ale acestora.
Keywords: antihypertensive drugs’, prescription patterns, drug related problems, adherence to medication
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to regimen complexity. We also quantified patients’
adherence to medication, based on the superposition
of drugs prescribed and those dispensed. Non-adherence
to antihypertensive drugs reaches significant levels
in Romanian patients, as previous studies revealed
[19, 24].

Introduction
Worldwide, World Health Organization (WHO) estimates
that 1.13 billion people have hypertension [28],
whereas in Romania, general hypertension prevalence
is 45.1% [10].
Despite the real progress made in the last decades
in antihypertensive drugs launched into therapy and
accumulated knowledge about their optimal usage,
high blood pressure remains one of the most important
contributors to the morbidity and mortality due to
cardiovascular causes. WHO states that less than 1
in 5 hypertensive persons have the problem under
control [28]. Low levels of adherence to medication
might be one of the reasons of suboptimal antihypertensive outcomes [4].
In 2003 the European Society of Hypertension and
the European Society of Cardiology issued their
first specific guideline on hypertension, dedicated to
European countries, which acknowledged not only
relevant randomized controlled trials, meta-analyses
or large observational studies, but also the particularities
of the European population, namely greater longevity,
higher incidence of chronic cardiovascular disease and
higher economic status [12]. In 2007 [17] and in 2013
[18] new and updated Guidelines for management of
hypertension were launched, in an attempt to offer the
best available and most balanced practical recommendations,
for the best clinical outcomes of individual patients,
who may differ widely in their personal, medical and
cultural characteristics.
Those documents highlighted the non-adherence to
medication, which is a drug-related problem (DRP).
A DRP is any unintended event implying medication
therapy, and negatively affecting the patient, interfering
actually or potentially with the desired outcomes of
therapy; pharmaceutical judgement is required in order
to solve these problems [6, 22]. Low adherence to
medication is an important DRP [6, 22], some of whose
determinants are modifiable by the pharmacist’s
intervention [21] (e.g. adherence to medications decreases
as the number of daily doses increases [15], so drug
regimen simplification could result in a better adherence).
The aims of our study were to identify and analyse
changes in the usage of antihypertensive drugs in
Romanian outpatients, as reflected by medicines
dispensed by two community pharmacies during the
same three months periods of two different years
(2007 and 2017). We were interested in the differences
in frequencies of prescriptions of particular drugs,
but also in the combinations of drugs used. We
were interested in investigating the prescriptions’
conformities with treatment guidelines (The national
recommendations [5] and the ESH-ESC Guidelines for
the management of arterial hypertension [12, 18]
available at the moment).
We analysed the prescriptions in order to identify the
drugs related problems, especially the ones related

Materials and Methods
We conducted a retrospective analysis of prescriptions
containing antihypertensive drugs dispensed from
two community pharmacies from Bucharest, Romania,
in the same three months of 2007 and 2017 (April,
May, June).
From all the prescriptions containing reimbursed
medications dispensed in these 2 periods, the prescriptions
having as diagnostic HBP were included in the analysis.
The following data were extracted: all the diagnostics
affecting the patient, the medication prescribed and
dispensed. Regarding medication, data of interest were
the names of the drugs (international non-proprietary
name (INN) or proprietary name in case of fixed
combination), posology (daily dose, frequency of
administration) and number of unitary doses prescribed
and dispensed.
For each year, we determined and compared: antihypertensive medications used (we classified them
into proper pharmacological classes, and then compared
the classes); type of therapy (monotherapy consisting
in one antihypertensive drug used, bi-therapy consisting
in two antihypertensive drugs used as different medicinal
product or in fixed combination and so on); inaccurate
posology, such as too many daily doses (for example,
we retained as a DRP the written indication of
administration twice or thrice a day for a drug
whose official prescribing information recommends
it once daily; those situations not necessary exceeded
the maximum allowed daily dose, but they increased
the number of daily drugs taken by the patient);
prescriptions of drugs partially dispensed. In these
situations, the patients were considered non-adherent,
because they did not follow the doctor’s indications,
purchasing and taking less medication.
Compliance with ethical standards
Research and publications ethical standards were
observed. The procedures that we used were in accordance
with the national ethical standards of clinical studies
and with the Declaration of Helsinki (1975), as revised
in 2000.
Statistical analysis
The statistical analysis was performed using IBM
SPSS Statistics 23 for Windows and Microsoft Excel
for Mac, version 16.27. The differences in percentages
were assessed using χ2 test, at a significance level of
p < 0.05.
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Results and Discussion

The decline in angiotensin-converting-enzyme (ACE) inhibitors’ use could be explained by the rise in
angiotensin II receptor blockers’ (ARBs) use. The very
good tolerability of ARBs, beside their antihypertensive
efficacy and evidence-based benefits in heart failure
and diabetic renal disease made ARBs to increase in
use [1]
In accordance with the treatment guidelines for hypertension [12, 17], we noticed an increase in the use
of diuretics in antihypertensive therapy.

We analysed 4635 prescriptions, from which 2332
were presenting HBP as diagnostic. 52.05% of the 2198
prescriptions from 2017 were for HBP, statistically
significantly more compared to the 48.75% of the
2537 corresponding prescriptions from 2007.
Therapeutic classes’ usage
We observed statistically significant differences (p <
0.0001, unless otherwise specified) between the use
of the following classes of antihypertensive drugs
in 2007 and 2017 (Figure 1).

Figure 1.
Main antihypertensive therapeutic classes’ changes (2017 versus 2007) (as percentages of prescriptions
containing drugs from specified categories)
CCB - calcium channel blockers, ACE inhibitors - angiotensin converting enzyme inhibitors, ARB - angiotensin II receptor
blockers, BB - beta blockers, SL - sympatholytics

Individual antihypertensive drugs’ usage
At the level of evolution of the INNs, important
changes have been observed, as shown in Table I.

INNs
hydrochlorothiazide
indapamide
furosemide
spironolactone
Diuretics (total)
lercanidipine
nifedipine
amlodipine
felodipine
nitrendipine
diltiazem
verapamil
CCBs (total)
captopril
enalapril
perindopril
lisinopril
benazepril

2007
No. of
prescriptions
16
608
40
47
711
15
37
77
60
1
28
32
250
38
361
208
58
6

2017
No. of
prescriptions
40
555
89
89
773
83
7
267
11
0
7
4
379
14
100
319
18
1

The percentage changes refer to the absolute frequency
of INNs prescription in their therapeutic class (column A)
or in total antihypertensive prescriptions (column B).
Table I
Antihypertensive drugs’ use in 2007 and 2017
Percentages changes (2017 to 2007)a
Of INN use in its class
Of INN use in total antihypertensives
(column A)
(column B)
129.95 *
158.57 **
-16.04 **
-5.59
104.65 **
130.13 **
74.17 *
95.85 *
12.45 *
265.00 **
472.30 **
-87.52 **
-80.43 **
128.73**
258.64 **
-87.91 **
-81.04 **
-100
-100 *
-83.51 **
-74.14 *
-91.75 **
-87.07 **
56.80 **
-46.29 *
-61.90 *
-59.62 **
-71.35 **
123.58 **
58.62 **
-54.76 *
-67.90 **
-75.70
-82.76
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INNs
fosinopril
ramipril
trandolapril
quinapril
zofenopril
ECA-inhibitors (total)
candesartan
irbesartan
losartan
telmisartan
valsartan
olmesartan
ARBs (total)
metoprolol
carvedilol
nebivolol
betaxolol
propranolol
bisoprolol
atenolol
sotalol
BBs (total)
methyldopa
clonidine
rilmenidine
moxonidine
Other SLs (total)
Total prescriptions

2007
No. of
prescriptions
69
34
16
48
9
847
0
8
0
23
12
0
43
416
39
40
41
0
25
15
5
581
1
4
0
3
8
1177

2017
No. of
prescriptions
23
70
9
7
20
581
164
30
10
39
29
10
282
463
44
83
24
11
118
0
4
747
4
5
16
12
37
1138

Percentages changes (2017 to 2007)a
Of INN use in its class
Of INN use in total antihypertensives
(column A)
(column B)
-51.41 *
-65.52 **
200.14 **
112.94 **
-18.00
-41.82
-78.74 **
-84.92 **
223.96 *
129.84 *
-29.05 **
**
**
-42.82
287.85 *
*
-74.14 **
75.38 *
-63.15 *
149.95 *
*
578.29 **
-13.43 *
15.11 *
-12.25
16.69
61.39 *
114.61 **
-54.47 *
-39.46 *
*
*
267.11 **
388.18 **
-100 **
-100 *
-37.78
-17.26
32.98 **
-13.51
313.71
-72.97 *
29.28
*
**
-13.51
313.71 *
378.35 **

a

The percentage changes refer to the absolute frequency of INNs prescription in their therapeutic class (column A) or in total antihypertensive
prescriptions (column B). * p < 0.01; ** p < 0.0001. CCBs – calcium channel blockers; ACE inhibitors – angiotensin converting enzyme
inhibitors; ARBs – angiotensin II receptor blockers; BBs – beta blockers; SLs – sympatholytics

Indapamide slightly decreased (-5.59%), but remained
the most prescribed diuretic: 85.51% of diuretics
prescriptions in 2007 contained indapamide; the same
happened with 71.8% of the prescriptions containing
diuretic from 2017. The increasing use of furosemide,
spironolactone and hydrochlorothiazide might be due
to their frequent presence in fixed combinations.
In both years amlodipine was the most commonly used
calcium channel blockers (CCBs) (30.80% in 2007

and 70.45% in 2017, respectively), followed by felodipine
in 2007 (24%) or lercanidipine in 2017 (21.9%).
In the ACE-inhibitors class and in the beta blockers
(BBs) class, some INNs decreased in use and some
INNs increased. All the ARBs and all the other
sympatholytic then BBs (other SLs) raised in use.
The most prescribed individual antihypertensive agents
and their dynamics are displayed in Figure 2.

Figure 2.
Main antihypertensive agents’ changes (2017 versus 2007) (as percentages of prescriptions containing particular drugs)
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Our results fitted widely accepted recommendations.
The 2002 results of the ALLHAT study recommended
the use of thiazide-like diuretics as first-line drugs to
treat high blood pressure [2]. A systematic review
from 2015 analysed 14 randomized clinical trials
comparing the antihypertensive action and metabolic
effects of hydrochlorothiazide with those of indapamide
and chlorthalidone. The results showed a supplementary
reduction in systolic blood pressure achieved by
indapamide compared to hydrochlorothiazide and
did not show significant differences in potassium
metabolism [23].
Nonetheless, BBs are highly effective in preventing
cardiovascular events in patients with a recent
myocardial infarction and those with heart failure,
and this feature could favour metoprolol massive use
in the patients, who were suffering from more cardiovascular diseases, not only HBP [16].
Enalapril was the most used ACE-inhibitor in 2007,
but perindopril exceeded it in 2017. Large-scale
clinical trials have shown that perindopril-based
treatments reduce morbidity and mortality in hypertensive patients, by reducing the risk of stroke and
showing benefits in renal failure and diabetes when
compared with other antihypertensive therapies [14].
Amlodipine showed a strong rise from 2007 to 2017,
possible due to its antihypertensive efficacy. Amlodipine
mediates vasodilatation through calcium channel

blockage and through enhancement of nitric oxide
production, with important improvement in endothelial
functioning [13].
Candesartan was the most prescribed ARBs. This is
worth noting, because in 2007 candesartan was not
at all used.
Monotherapy versus combination therapy
The percentages of prescriptions containing monotherapy or multiple antihypertensive drugs combinations
changed in the two years analysed. In 2007, bi-therapy
was the most common, representing 41.29% of antihypertensive therapy, followed by monotherapy and tritherapy, each registering about 27%; tetra- and pentatherapy were used in less than 5% of prescriptions.
In 2017, the highest percentages were reached by bitherapy (32.34%) and tri-therapy (31.81%), followed
by monotherapy (19.68%), tetra-therapy (14.67%)
and penta-therapy (1.5%). We therefore observed a
decreasing tendency of the use of mono- and bitherapy and an increase in the simultaneous use of
three, four or five antihypertensive drugs; all these
changes were statistically significant (p < 0.01)
(Figure 3). This was in accordance with the prescribing
guidelines, which recommended the use of combination
therapies, as more efficacious, and, if possible, in
fixed combinations in order to increase medication
adherence [18].

Percentages of prescriptions containing different types of
antihypertensive therapies

percentages of prescriptions

**
41.29%

*

**
32.34%
27.78%

31.81%
26.85%

**
19.68%
14.67%
3.91%
MONOTHERAPY

BITHERAPY

TRITHERAPY
2007

2017

TETRATHERAPY

*
0.17% 1.49%
PENTATHERAPY
* p < 0.01
** p < 0.0001

Figure 3.
Frequencies of monotherapy and combined therapies (2017 versus 2007)
The use of fixed combinations increased in 2017 by
363.63% compared to 2007. If in 2007 six types of
fixed combinations between 2 antihypertensive substances
were used, in 2017 twelve such combinations were
used. Even more, in 2017 two fixed combinations
associating 3 antihypertensives (perindopril +
indapamide + amlodipine and amlodipine + valsartan +
hydrochlorothiazide) appeared.
The most used fixed combinations in both analysed
periods were the associations between perindopril and
indapamide (52.73% in 2007 and 50% in 2017),

followed by that between spironolactone-furosemide
(15% in 2007 and 14% in 2017).
The comparative analysis of therapies in 2007 and
2017 revealed that:
The monotherapy was more frequently used in 2007
with ACE inhibitors (49.5% of cases); in 2017, BBs
(29.5%) and ACE inhibitors (26.8%) were the most
used drugs in monotherapy.
The bi-therapy was most frequently used in 2007
with ACE inhibitors and diuretics (38.1% of cases),
followed by the combination of ACE inhibitors and BBs
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(28%), in 2017, the ranking changed, the combination
of ACE inhibitors and BBs being the most frequently
used (27.2%), followed by the combination of ACE
inhibitors and diuretics (21.5%).
The tri-therapy most frequently used in 2007 contained
ACE inhibitors, diuretics and BBs (59.8% of cases);
in 2017, the same association was the most common,
but its percentage of use decreased (35.6%), a much
wider range of associations being used.
The tetra-therapy most commonly used in 2007
contained ACE inhibitors, diuretics, BBs and CCBs
(54.3% of cases); in 2017, the same association was
the most common (51.5%).
Antihypertensive treatment guidelines stressed the
advantages of combination therapies, as they appeared
in clinical studies and in meta-analysis as having
better efficacy and tolerability. Combining any two
agents from any two antihypertensives classes reduces
the value of blood pressure more than increasing the

dose of one medicine [26], causes fewer side-effects
and has a fewer drop-out rate than monotherapy [7].
Drug related problems
11.5% of the 2007 prescriptions and 18.6% of the
2017 prescriptions contained antihypertensive drugs
prescribed in a more alert daily rhythm, compared to
the one indicated in their officially endorsed monographs.
These drugs were not necessarily overcoming the
maximum allowed daily doses, but unnecessarily
increased the number of pills to be administered on
each day by a patient, with a possible negative
consequence on medication adherence. We considered
these to be drug related problems, requiring the
intervention of the pharmacist, who could suggest
sometimes medicines in a more concentrated form.
Table II displays the antihypertensive drugs which
were prescribed in more than 10% of their usage in the
analysed period in an atypical manner, thus amplifying
the medication regimen complexity.

Table II
Frequently used antihypertensive drugs, whose prescribing in more than necessary number of daily doses could
negatively affect adherence to medication
Antihypertensive agent

Amlodipine
Felodipine
Lisinopril
Fosinopril
Perindopril
Ramipril
Irbesartan
Candesartan
Losartan
Bisoprolol
Betaxolol

Usual regimen

Prescribed regimen

once a day
once a day
once a day
once a day
once a day
once a day
once a day
once a day
once a day
once a day
once a day

twice a day
twice a day
twice a day
twice a day
twice a day
twice a day
twice a day
twice a day
twice a day
twice a day
twice a day

Atypical posology
(as % of implied drug total prescription)
2007
2017
10.39
4.49
28.33
9.64
22.41
61.11
27.54
43.48
6.82
15.67
2.94
14.29
12.50
26.67
NA
10.00
0
31.10
16.67
20.34
12.20
0

NA – not applicable

While antihypertensives prescribing guidelines highly
recommend the use of long-acting medication, on a
once-daily basis, which provide 24 hours efficacy
[12, 18] (such as are all the drugs listed in Table II),
the number of prescriptions containing unnecessarily
too many daily doses increased from 2007 to 2017.
We consider these results as being of paramount
importance, pointing at a possible intervention for
better adherence through drug regimen simplification
by administering the entire daily dose once. Pharmacists
should be involved in preventing such DRPs.
In 2007 we also noticed 8 prescriptions (0.67%)
containing two ACE-inhibitors. As the concomitant
use of more ACE-inhibitors is not endorsed by
clinical studies, we considered these prescriptions as
inappropriate. Evidence about the disadvantages of
the double blockade of renin-angiotensin-system [11,
29] had been acknowledged by Romanian prescribers
till 2017, when no such combinations of drugs were
found.

Adherence to medication
We quantified non-adherence to medication by the
percentage of prescriptions not entirely dispensed,
namely those situations when the patient didn’t claim
all the drugs prescribed by the physician. In 2007,
10.94% of hypertensive patients did not get all the
medicines prescribed by the doctor from the pharmacy.
In 2017, the percentage of these patients that we
considered non-adherents amounted to 20.19%.
As numerous studies showed, a significant cause of
low hypertension control is the inadequate adherence
to medication [3, 8, 25]. The patients that drop some
or all of their antihypertensive drugs, such are those
that did not fill their integral prescriptions, are at
high risk of being non-adherent, and thus, possibly
therapeutically uncontrolled. No antihypertensive
drug, no matter how new [9, 20] or effective could
be, is working in a patient that do not take it.
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Study limitations
This retrospective study collected data recommended
on reimbursed prescriptions only from two community
pharmacies from Bucharest, thus not reflecting the
pattern of use. To see if the identified patterns are the
same across the country, further studies are needed.
Also, further studies are needed to investigate the
tendency of prescribers to recommend medications
in a more alert daily rhythm. Patients’ reasons for
not purchasing all the prescribed medicines should
be supplementary evaluated.

7.

8.

9.

Conclusions
The present paper compared the use of antihypertensive medications, as dispensed in the community
pharmacies from the capital of Romania, Bucharest,
in 2007 and 2017. We concluded that the use of antihypertensive medicines complied with HBP treatment
guidelines regarding the type of drugs used but we
identified a potential important DRP (unnecessary
too complex drug regimen), with negative influence
on medication adherence, which reached alarming
levels in our study, being almost double in 2017
compared to 2007.
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