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Abstract
The aim of our study was to identify patients with uncontrolled hypertension who were resistant to previous antihypertensive 

therapy and to assess the clinical efficacy of the fixed-dose triple combination therapy during 6 months.
Methods and Results: The study included 156 patients with uncontrolled hypertension. The mean age of patients was 

57.81±10.8 years; the average duration of arterial hypertension was 8.87±5.34 years. According to the questionnaire data, all 
patients received dual or triple free-combination antihypertensive therapy, but did not reach the target blood pressure level. After 
the screening stage, all patients were discontinued from previous therapy and assigned to the fixed-dose triple combination therapy. 
Patients initially taking angiotensin-converting enzyme inhibitors (n=96/61.5%) were switched to single-pill triple combination of 
perindopril, indapamide and amlodipine (Per/Ind/Aml [5mg/1.25mg/5mg]). Patients initially taking angiotensin receptor blockers 
(n=60/38.5%) were switched to single-pill triple combination  of telmisartan, hydrochlorothiazide and amlodipine (Tel/HCTZ/
Aml [40mg/12.5mg/5mg]). Since the purpose of our study was not to compare the effectiveness of 2-drug regimens based on 
angiotensin-converting enzyme inhibitor or angiotensin receptor blocker, we combined all patients into one group and monitored 
the dynamics after 3 months and 6 months of treatment. 

The primary target level for systolic blood pressuer (SBP)  and diastolic blood pressure (DBP) was <140 mmHg and <90 
mmHg, respectively. With good tolerability of therapy, we aimed for the recommended target level of SBP/DBP (<130 mmHg/<80 
mmHg). 

All patients underwent the following examinations: assessment of traditional risk factors, physical examination, clinical and 
biochemical laboratory methods, 12-lead ECG, echocardiography, pulse contour analysis, and 24-hour ambulatory blood pressure 
monitoring.

The results of our study showed that the fixed-dose triple combination therapy at the indicated initial doses in patients with 
uncontrolled hypertension made it possible to achieve the primary target blood pressure level in 73.7% of patients after 3 months 
of treatment. A further increase in single-pill triple combination doses made it possible to increase the number of patients (after 6 
months of treatment) who achieved the primary goal to 92.3%, and the recommended goal in 82.4% of patients. After 6 months 
of treatment, against the background of selected doses of single-pill triple combination, 7.7% of patients were diagnosed with 
treatment-resistant hypertension. 

The echocardiography data showed a significant decrease in left ventricular mass index by -9.7±7.3% after the 3-month 
treatment. After 6 months of treatment, there was a further decrease in left ventricular mass index up to -13.5±10.1%, while 
34% of patients had no left ventricular hypertrophy, according to left ventricular mass index. After the 6-month treatment, left 
ventricular hypertrophy remained in 65.4% of patients versus 89.7% before starting therapy. The 6-month dynamics of the left 
ventricular diastolic dysfunction indicator also slightly improved; the left ventricular diastolic dysfunction  was not determined in 
25% patients. 

A retrospective analysis of the hemodynamic data of patients before treatment revealed significantly high indicators for the 
office SBP, DBP, and pulse pressure, the central SBP, pulse wave velocity, the average daily, daytime and nighttime SBP, and a higher 
left ventricular mass index and left ventricular diastolic dysfunction in patients with uncontrolled hypertension than in patients who 
achieved target blood pressure levels after 3 months of therapy

Conclusion: Markers of uncontrolled hypertension are high SBP, DBP, and increased pulse wave velocity, which requires 
the maximum doses of a full-dose single-pill triple combination of antihypertensive drugs (Per/Ind/Aml or Tel/HCTZ/Aml), 
without wasting time on titration of drug doses. (International Journal of Biomedicine. 2020;10(4):334-341.)
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Abbreviations 
AH, arterial hypertension; ABPM, ambulatory blood 

pressure monitoring; AHD, antihypertensive drug; AHT, 
antihypertensive therapy; ACEIs, angiotensin-converting 
enzyme inhibitors; ARBs, angiotensin receptor blockers; 
BP, blood pressure; CCBs, calcium channel blockers; DBP, 
diastolic BP; DBPc, central DBP; FDTC, fixed-dose triple 
combination; LVMI, left ventricular mass index; LVH, left 
ventricular hypertrophy; LVDD, LV diastolic dysfunction; 
PWV, pulse wave velocity; PP, pulse pressure; PPc, central 
PP; RAAS, renin-angiotensin-aldosterone system; SBP, 
systolic BP; SBPc, central SBP; SPTC, single-pill triple 
combination; TRH, treatment-resistant hypertension; T2DM, 
type 2 diabetes mellitus; UCH, uncontrolled hypertension. 

Introduction
Arterial hypertension (AH) remains an urgent problem in 

clinical medicine, being a serious risk factor for cardiovascular 
complications. AH has a widespread prevalence among 
the world’s adult population. The STEPS study, conducted 
in Uzbekistan in 2014, showed a high prevalence (30.8%) 
of hypertension among adults 18-64 years old. However, it 
should be noted that this study did not cover patients over 
age 65, among whom, according to epidemiological data, 
the prevalence of hypertension increases 2 or more times, 
compared to younger people.(1,2)

Despite the widespread clinical introduction of 
combination antihypertensive therapy (AHT), in some 
patients blood pressure (BP) cannot be controlled, and 
treatment-resistant hypertension (TRH) is revealed. Predictors 
of insufficient BP control are old age (over age 75), left 
ventricular hypertrophy (LVH), obesity, SBP>160 mmHg, 
type 2 diabetes mellitus (T2DM), increased consumption of 
salts, and obstructive sleep apnea. Currently, uncontrolled 
hypertension (UCH) is increasing throughout the world, 
which is associated with a decrease in target BP levels, with 
an increase in population life expectancy, a more frequent 
incidence of co-morbid pathology, and insufficient control of 
cardiovascular risk factors.(3) Of no small importance is the 
wrong choice or dosage of antihypertensive drugs (AHDs), the 
lack of synergy of action when using a combination of drugs 
or irrational AHD combinations, and problems associated with 
adherence to treatment. These data are worrisome because 
there is strong evidence of the practical importance of lowering 
BP to the target level, which results in a reduction in the risk 
of myocardial infarction by 20%-25%, heart failure by 50% 
and stroke by 35%-40%.(4) One of the forms of UCH is TRH, 
in which, despite the long-term use of ≥3 AHDs with different 
mechanisms of action, including diuretics, excessive sodium 
reabsorption remains in the distal segments of the patient’s 
nephron, which is caused by increased aldosterone activity and 
hyperactivity of the sympathetic nervous system.(5) 

According to current recommendations, the first step in 
choosing AHT is a dual-combination of AHDs, one of which 
is an RAAS blocker, and the other a calcium channel blocker 
(CCB) or a diuretic, preferably in a single pill. The choice of 

a dual-combination AHT at the start of hypertension treatment 
provides complete control of BP and protection of target 
organs. In case there is resistance to the dual-combination 
AHT, it is recommended to switch to a triple combination 
AHT, consisting of angiotensin-converting enzyme inhibitor 
(ACEI)/angiotensin receptor blocker (ARB), CCB and 
diuretics, also preferably in a single pill, in order to increase 
patient adherence to therapy. According to epidemiological 
studies, 10%-12% of patients with AH are resistant to the fixed-
dose triple combination (FDTC) therapy, which indicates the 
presence of TRH and requires the addition of the fourth AHD. 
As a fourth drug, the use of spironolactone, beta-blockers, 
alpha-blockers or other AHD is recommended.(6)

The aim of our study was to identify patients with UCH 
who were resistant to previous AHT and to assess the clinical 
efficacy of the FDTC therapy during 6 months.

Materials and Methods
The study was carried out in compliance with Ethical 

Principles for Medical Research Involving Human Subjects, 
Adopted by the 18th WMA General Assembly, Helsinki, 
Finland, June 1964, and amended by the 64th WMA General 
Assembly, Fortaleza, Brazil, October 2013 The study protocol 
was reviewed and approved by the Ethics Committee of the 
Republican Specialized Centre of Cardiology. All participants 
provided the written informed consent. 

The study included 156 patients with UCH. The mean 
age of patients was 57.81±10.8 years; the average duration of 
AH was 8.87±5.34 years. 

Exclusion criteria were symptomatic hypertension; 
valvular heart disease, acute coronary syndrome, chronic 
heart failure (NYHA FC>III), cardiac arrhythmia, history of 
stroke and myocardial infarction within previous 12 months, 
occlusive peripheral arterial disease, renal impairment, severe 
co-morbidities, orthostatic hypotension.

According to the questionnaire data, all patients received 
dual or triple free-combination AHT, but did not reach the 
target BP level. After the screening stage, all patients were 
discontinued from previous therapy and assigned to the FDTC 
therapy. Patients initially taking ACEIs (n=96/65.8%) were 
switched to single-pill triple combination (SPTC) of perindopril, 
indapamide and amlodipine (Per/Ind/Aml [5mg/1.25mg/5mg]). 
Patients initially taking ARBs (n=60/34.2%) were switched to 
SPTC of telmisartan, hydrochlorothiazide and amlodipine (Tel/
HCTZ/Aml [40mg/12.5mg/5mg]). Since the purpose of our 
study was not to compare the effectiveness of 2-drug regimens 
based on ACEI or ARB, we combined all patients into one 
group and monitored the dynamics after 3 months and 6 months 
of treatment. 

The effectiveness of therapy was assessed by achieving 
the target BP level according to 2018 ESH/ESH Guidelines 
for the management of AH. The primary target level for SBP 
and DBP was <140 mmHg and <90 mmHg, respectively. With 
good tolerability of therapy, we aimed for the recommended 
target level of SBP/DBP (<130 mmHg/<80 mmHg). 

All patients underwent the following examinations: 
assessment of traditional risk factors, physical examination, 
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clinical and biochemical laboratory methods, 12-lead ECG, 
echocardiography, and 24-hour ABPM. Office BP was 
measured using a mercury sphygmomanometer, according to 
Korotkov’s method. BP was measured 3 times, and the means 
of these measurements were used in the analyses. The 24-hour 
ABPM was performed using a BR-102 plus (SCHILLER, 
Switzerland).

The  pulse contour analysis  was carried out using the 
SphygmoCor device (AtCor Medical, Australia), which 
obtains peripheral arterial pressure waveforms by applying 
an arterial applanation tonometer to the wrist. The tonometer 
partially compresses the radial artery and records a pressure 
wave over several cardiac cycles. This pressure wave is 
calibrated to brachial cuff blood pressure measurements. 
The averaged peripheral waveform is then converted to an 
ascending aortic waveform using a generalised mathematical 
transfer function.  In addition, such indicators as the central 
SBP (SBPc), central DBP (DBPc), central PP (PPc), and PWV 
were taken into account.

Echocardiography was carried out according 
to the recommendations of the American Society of 
Echocardiography(7) in M- and B-modes using Philips EnVisor 
C Ultrasound Machine (the Netherlands). The following 
parameters were measured and calculated: IVST, PWT, 
LVEDD, LVESD, EF, LVEVD, LVESV, and LVM (LVM was 
calculated using the formula R. Devereux.(8) LVM was indexed 
to body surface area (LVMI). Left ventricular hypertrophy 
(LVH) was defined as LVMI of >95 g/m2 (for women) and 
>115 g/m2 (for men).(6)

The ratio of peak early filling velocity to peak atria1 filling 
velocity (PE/PA) was calculated. The isovolumic relaxation 
phase (IRP) was also measured. 

Statistical analysis was performed using the statistical 
software «Statistica». (v6.0,  StatSoft, USA). Baseline 
characteristics were summarized as frequencies and 
percentages for categorical variables and as mean± standard 
deviation (SD) for continuous variables. Student’s paired 
t-test was used to compare two groups for data with normal 
distribution. Group comparisons with respect to categorical 
variables were performed using chi-square test. A probability 
value of P<0.05 was considered statistically significant.

Results
Among 156 UCH patients, increased body weight 

and obesity were found in 147(94.2%) patients, smoking in 
51(32.7%), T2DM managed  without insulin in 21(13.5%), 
coronary heart disease (FC I-II) in 55(35.2%), and dyslipidemia 
in 129(82.7%) patients. LVH and LVDD were detected in 
140(89.7%) and 128(82.1%) patients, respectively (Table 1). 

Thus, all UCH patients had a high or very high risk 
of cardiovascular complications. The targeted lifestyle 
modifications were recommended for all patients. For patients 
with dyslipidemia, atorvastatin was recommended at a dose of 
20 mg/day. Patients with a history of coronary heart disease 
and T2DM received acetylsalicylic acid.

After 3 months of the FDTC therapy at the indicated 
initial doses, we noted in the group as a whole a significant 

decrease in the office SBP by -20.1±7.52%, DBP by 
-17.7±8.67%, as well as a significant decrease in the central 
SBP and DBP and an improvement in the 24-hour ABP 
profile (Table 2). The primary target level of SBP/DBP was 
reached in 115(73.7%) patients. Of these, 82(52.5%) reached 
the recommended target SBP/DBP level after 3 months of 
therapy. At the same time, 41(26.3%) patients did not reach 
the primary target BP level at the initial doses of SPTC, which 
required an increase in the dose of drugs to the maximum 
tolerable: Per/Ind/Aml – 10mg/2.5mg/10mg, and Tel/HCTZ/
Aml – 80mg/25mg/10mg, respectively. Patients given a high-
dose combination of Per/Ind/Aml (10mg/2.5mg/10mg) took 
1 pill once a day. Due to the lack of a high-dose combination 
of Tel/HCTZ/Aml in the pharmacological market, 2 pills 
of 40mg/12.5mg/5mg once a day were prescribed. Patients 
who achieved the primary target SBP/DBP levels continued 
therapy with the previous doses of FDTC of AHDs.

After 6 months of therapy, a further decrease in the 
levels of SBP and DBP was observed, and the primary target 
BP level was achieved in another 29 patients. In total, against 
the background of the 6-month FDTC therapy at the indicated 
initial doses, the primary target BP level was achieved in 
144 (92.3%) patients and the recommended target BP level 
in 128(82.4%) patients. At the same time, SBP decreased by 
-25.15±5.73% and DBP by -22.8±6.44%. By the end of the 
6-month treatment, 12 patients who received full-dose SPTC 
of AHDs were characterized as TRH patients (Table 2).

According to ABPM data, the target BP levels were 
achieved in the average daily and daytime SBP and DBP. 

Table 1.
Clinical characteristics of patients with uncontrolled hypertension

Variable General group (n=156)

Age, years 57.81±10.8

Average duration of AH, years 8.87±5.34

BMI, kg/m2 31.7±4.58 

Waist circumference, cm 98.87±9.74

Gender:
Male
Female

88 (56.4%)
68 (43.6%)

AH: Grade 1
        Grade 2
        Grade 3

46 (29.5%)
101 (64.7%)

9 (5.8%)

Normal body weight, %
Increased body weight, %
Obesity, %

9 (5.8%)
41 (26.3%)
106 (67.9%)

LDL cholesterol  >100 mg/dl 129 (82.7%)

CHD (FC I-II) 55 (35.2%)

T2DM 21 (13.5%)

Smoking 51 (32.7%)

LVH 140 (89.7%)

LVDD 128 (82.1%)
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Table 2.
Clinical efficacy of the FDTC therapy at the initial doses in the general group of patients with AH

Variable Before treatment
(1)

After 3 months of 
the FDTC therapy

(2)
Р1-2

After 6 months of 
the FDTC therapy

(3)
Р1-3

SBP, mmHg 163.26±16.97 128.7±9.65 0.0001 123.17±7.67 0.0001

DBP, mmHg 99.56±8.42 81.48±7.37 0.0001 77.53±5.26 0.0001

PP, mmHg 63.69±14.06 47.32±7.22 0.0001 45.63±5.75 0.0001

SBPc, mmHg 156.37±23.3 142.0±17.7 0.0001 130.86±15.5 0.0001

DBPc, mmHg 92.64±15.02 86.1±13.6 0.0001 85.34±11.4 0.0001

PPc, mmHg 63.3±21.54 55.7±16.52 0.035 46.0±14.08 0.001

PWV, m/sec 10.62±2.36 9.97±1.99 0.028 9.4±1.8 0.02

Average 24-h SBP, mmHg 142.4±15.15 129.7±14.46 0.0001 126.87±12.07 0.0001

Average 24-h DBP, mmHg 86.86±11.19 80.13±10.88 0.0001 78.87±7.02 0.0001

Average daytime SBP, mmHg 144.0±16.26 131.7±14.99 0.0001 129.9±12.6 0.0001

Average daytime  DBP, mmHg 88.98±11.98 82.42±11.12 0.0001 81.31±9.0 0.0001

Average nighttime SBP, mmHg 134.8±16.98 124.4±14.66 0.0001 121.44±10.8 0.0001

Average nighttime DBP, mmHg 80.76±12.46 74.29±10.8 0.0001 74.56±6.65 0.0001

LVM, g 298.36±58.25 255.84±68.36 0.0001 247.03±69.7 0.0001

LVMI, g/m2 148.54±30.2 128.7±29.7 0.0001 125.5±30.85 0.0001

Е/А 0.81±0.25 0.84±0.22 0.26 0.9±0.24 0.001

Table 3.
Clinical and hemodynamic characteristics of patients with controlled and uncontrolled hypertension after 
3 months of the FDTC therapy

Параметры Patients with controlled
hypertension, n=115 Р-value

Patients with uncontrolled
hypertension, n=41 

SBP, mmHg 158.7±15.23 0.0001 173.87±16.34

DBP, mmHg 98.44±9.16 0.053 103.1±7.2

PP, mmHg 60.71±11.58 0.0001 71.88±14.62

SBPc, mmHg 149.5±22.54 0.0001 173.78±32.67

DBPc, mmHg 91.95±15.23 0.51 95.0±15.88

PPc, mmHg 57.24±18.1 0.0001 77.55±32.87

PWV, m/sec 10.2±2.24 0.003 12.12±2.88

Average 24- h SBP, mmHg 139.5±13.66 0.002 151.4±18.2

Average 24- h DBP, mmHg 85.54±10.4 0.346 88.33±13.06

Average daytime SBP, mmHg 140.6±14.28 0.003 152.2±18.24

Average daytime DBP, mmHg 87.49±10.97 0.31 90.33±14.0

Average nighttime SBP, mmHg 132.5±16.36 0.006 144.17±18.56

Average nighttime DBP, mmHg 80.25±13.08 0.77 81.85±11.54

LVM, g 275.6±74.6 0.044 303.2±75.5

LVMI, g/m2 138.27±30.7 0.052 149.3±31.9

Е/А 0.83±0.25 0.25 0.78±0.2
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After 6 months of therapy, the average nighttime SBP and 
DBP decreased slightly, compared to 3-month data, but the 
target values were not achieved. 

The echocardiography data showed a significant 
decrease in LVMI by -9.7±7.3% after the 3-month treatment. 
After 6 months of treatment, there was a further decrease 
in LVMI up to -13.5±10.1%, while 34% of patients had no 
LVH, according to LVMI. After the 6-month treatment, LVH 
remained in 65.4% of patients versus 89.7% before starting 
therapy. The 6-month dynamics of the LVDD indicator also 
slightly improved; LVDD was not determined in 25% of 
patients.

To identify predictors of insufficient BP control, we 
compared the baseline data of patients who achieved and 
did not achieve the primary target BP level. After 3 months 
of treatment with SPTC in the initial doses in groups with 
controlled and uncontrolled hypertension, the degree of SBP 
reduction was -21.2±6.8% and -16.54±7.8% (P=0.008), 
respectively, and for DBP -18.3±7.5% and -12.62±7.66% 
(P=0.0001), respectively. In the group of patients with 
UCH versus controlled hypertension, the number of patients 
with T2DM was significantly higher (24.4% and 12.6%, 
respectively, [P<0.05]). 

A retrospective analysis of the hemodynamic data of 
patients before treatment revealed significantly high indicators 
for the office SBP, DBP, and PP, the central SBP, PWV, the 
average daily, daytime and nighttime SBP, and a higher LVMI 
and LVDD in patients with uncontrolled hypertension than 
in patients who achieved target blood pressure levels after 
3 months of therapy (Table 3). The results obtained indicate 
the possibility of using a full-dose SPTC (Per/Ind/Aml and 
Tel/HCTZ/Aml) at the start of treatment in  patients with 
uncontrolled hypertension. 

Discussion
Treatment-resistant hypertension affects between 3% and 

30% of hypertensive patients, and its presence is associated with 
increased cardiovascular morbidity and mortality.(9) Among the 
reasons for poor hypertension control, the most important are 
inappropriate treatment regimens (no combination therapy, 
inadequate doses, or inappropriate combinations) and poor 
adherence to treatment. As is known, PWV >10 m/s, 24-h PP ≥63 
mmHg, or central PP>55 mmHg suggests vascular remodelling. 
The absence of increased arterial stiffness suggests the presence 
of pseudo-resistance that suggests to search for poor treatment 
adherence, life-style factors known to increase arterial BP, and 
drugs interfering with antihypertensive therapy.(9) 

A group of Russian and Norwegian scientists examined 
uncontrolled hypertension and differences in treatment 
regimens between a high-risk country, Russia, and a low-risk 
one, Norway, to gain a better understanding of the underlying 
factors.(10) Population-based survey data on 40- 69-year-olds 
with hypertension were obtained from Know Your Heart 
Study (KYH, n=2284) performed in Russia (2015-2018), and 
the seventh wave of The Tromsø Study (Tromsø 7, n=5939) 
performed in Norway (2015-2016). Among all those with 
hypertension, regardless of treatment status, control of BP was 

achieved in 22% of men (KYH and Tromsø 7), while among 
women it was 33% in Tromsø 7 and 43% in KYH. When the 
analysis was limited to those on treatment for hypertension, the 
percentage of uncontrolled hypertension was higher in KYH 
(47.8%, CI 95 44.6-50.9%) than Tromsø 7 (38.2, 36.1-40.5%). 
The corresponding figures for apparent treatment-resistant 
hypertension were 9.8% (8.2%-11.7%) and 5.7% (4.8-6.8%), 
respectively. Antihypertensive monotherapies were more 
common than combinations and used by 58% in Tromsø 7 and 
44% in KYH. The authors concluded that the factors associated 
with untreated hypertension overlap with known correlates 
of non-adherence to treatment and non-attendance at health 
checks. In contrast, apparent treatment-resistant hypertension 
was characterized by obesity and underlying comorbidities, 
potentially complicating treatment.

International guidelines for the treatment of arterial 
hypertension indicate that 2 regimens of therapy, depending 
on the initial cardiovascular risk , are capable of achieving 
the target blood pressure level: monotherapy and combination 
therapy.(6) For hypertensive patients with a high cardiovascular 
risk, it is recommended to start combined drug treatment 
and a rapid dose increase. In the ACCOMPLISH study, 74% 
of hypertensive patients with a high cardiovascular risk had 
already received 2 or more antihypertensive drugs at baseline 
prior to enrollment in the study.(11) 

According to National Clinical Guideline Centre (UK), 
1 in 5 hypertensive patients is on a combination of 3 or more 
antihypertensive drugs. In this case, the most commonly used 
combination consists of diuretics, ACEIs and CCBs, compared 
to other three-component combinations.(12) 

According to the Health Survey for England (HSE), the 
most prescribed drugs in England (2011) were RAAS blockers 
(53%), CCB (20%), then diuretics (15%), beta-blockers 
(11%), and other drugs (1%).At the same time, for triple-
antihypertensive drug combinations, a combination of diuretics, 
ACEIs/ARBs and CCBs was more often prescribed than other 
triple combinations.(13)

 According to a statement by the American Society of 
Hypertension and the International Society of Hypertension 
(2013), a triple combination of ACEI or ARB/CCB/diuretics 
in full or maximally tolerated doses is recommended for 
treatment of uncontrolled hypertension.(14) The same approach 
to the choice of a triple combination of antihypertensive 
drugs is indicated in the 2018 ESH/ESH Guidelines with 
an emphasis on the choice of fixed-dose triple combination 
of antihypertensive drugs (ACEI or ARB/CCB/diuretic in a 
single pill).(6)  

As shown in the ADVANCE trial, in hypertensive 
patients with type 2 diabetes mellitus, the addition of CCBs 
against the background of treatment with indapamide and 
perindopril doubled both the antihypertensive efficacy and 
the effectiveness in reducing cardiovascular mortality from 
14% to 28% in high-risk hypertensive patients. Even the use 
of a low-dose, triple combination of antihypertensive drugs 
made it possible to achieve the target blood pressure level, 
and a triple combination of ACEI/CCB/diuretics in full or 
maximally tolerated doses normalized blood pressure in 
patients considered resistant to antihypertensive therapy.(15) 
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The PIANIST study showed that the single-pill triple 
combination containing Per/Ind/Aml was effectively and 
safely administered to a large population of high- and very-
high-risk hypertensive patients who had not reached target 
office BP values with previous treatment.(16)

In a study performed by Nedogoda et al.,(17) AH patients 
were randomly assigned to: single-pill triple combination of 
Per(5mg)/Ind(1.25mg)/Aml(5mg) or a dual-pill combination 
of Per(5mg)/Ind(1.25mg) + Aml(5mg) once daily for 12 weeks. 
The primary endpoint was a change in office supine SBP and 
DBP from baseline to Week 12. At Week 12, both triple-
therapy regimens were associated with clinically significant 
reductions in SBP, compared with baseline (-21.5±11.7 
mmHg and -20.0±12.9 mmHg, respectively) Reductions in 
office supine DBP were also clinically significant (-15.3±7.8 
mmHg and -14.8±9.0 mmHg, respectively). The majority of 
patients were treatment responders at Week 4 (89.2 and 82.9%, 
respectively) and had achieved blood pressure control (87.8 
vs. 78.6%, respectively), which was maintained until Week 12 
in both treatment groups. Both treatments were well tolerated 
with no between-group differences.

A study conducted by Mazza et al.(18) compared the 
efficacy of fixed-dose triple combination of antihypertensive 
drugs with that of a free combination of 3 antihypertensives in 
patients with uncontrolled hypertension. Ninety-two patients 
with uncontrolled hypertension previously treated with an 
RAAS inhibitor plus HCTZ were switched to once-daily fixed-
dose triple combination therapy with Per/Ind/Aml(5-10/1.25-
2.5/5-10 mg). Significant reductions in ambulatory 24-h, 
daytime and nighttime SBP, and PP were found in the fixed-
dose triple combination group, relative to reductions seen with 
free-combination therapy, after the first month only of follow-
up. Target blood pressure values (mean 24-h ambulatory SBP/
DBP <130/80 mmHg) were reached by more recipients of 
fixed-dose triple combination than free-combination therapy 
(64.8% vs. 46.9%, P<0.05) at Month 4 of follow-up.

Of the fixed-dose triple combination, including ARBs, 
combinations of valsartan/olmesartan with HCTZ and 
amlodipine have been studied, which were approved by 
the European Medicines Agency in 2009. Stafylas et al.(19) 

compared the cost-utility of the first available single-pill triple 
combination containing valsartan (Val), Aml and HCTZ, with 
each of the same components in dual combinations in patients 
with moderate to severe hypertension. A Markov model with 
eight health states was constructed. The short-term effect of 
antihypertensive therapy on BP was extrapolated through the 
Hellenic SCORE and Framingham risk equations, estimating 
the long-term survival and quality-adjusted life-years 
(QALYs) saved. The incremental cost-effectiveness ratio of 
the triple combination versus Val/Aml and Aml/HCTZ was 
far lower than the Greek GDP per capita and really close for 
Val/HCTZ, suggesting the Val/Aml/HCTZ combination to 
be cost-effective. The probability that the single-pill triple 
combination is cost-effective was more than 90%. The 
authors concluded that a single-pill Val/Aml/HCTZ therapy 
is a cost-effective antihypertensive choice for the treatment 
of moderate to severe hypertension, compared to its dual 
components.

Telmisartan, like valsartan, is the most studied ARB in 
high-risk hypertensive patients with metabolic syndrome, type 
2 diabetes mellitus, and nephropathy. Telmisartan is the most 
long-acting ARB available today. It is of interest to compare 
the effectiveness of this drug in lowering blood pressure with 
valsartan. Takagi et al.(20) performed an updated meta-analysis 
of randomized controlled trials of telmisartan versus losartan 
therapy for reduction of ambulatory blood pressure in patients 
with arterial hypertension. The meta-analysis included a total 
of 2409 patients with hypertension. Pooled analysis suggested 
significant reductions in all of 24-h (mean differences of 
SBP/DBP, -2.09/-1.57 mmHg), last 6-h (-2.96/-2.15 mmHg), 
morning (-2.71/-2.37 mmHg), daytime (-1.74/-1.73 mmHg) 
and nighttime blood pressure (-2.70/-2.08 mmHg) among 
patients randomized to telmisartan versus losartan therapy. 
Thus, a statistically significant result favored telmisartan over 
losartan therapy.

Thus, according to the data of randomized clinical trials, 
the selected single-pill triple combinations based on the RAAS 
blockers, diuretics, and CCB were not inferior to each other 
and had high clinical efficacy. The selected combinations 
of Per/Ind/Aml and Tel/HCTZ/Aml are 2 of the desired 
rational combinations: Aml and diuretics have natriuretic and 
vasodilating actions, and Per/Tel blocks RAAS hyperactivity. 
Thus, the antihypertensive and organ-protective efficacy 
of drugs is potentiated, resulting in a decrease in morbidity 
and cardiovascular mortality. Complex treatment of patients 
with non-drug correction of risk factors and single-pill triple 
combination therapy makes it possible to reduce the number of 
patients with uncontrolled hypertension in whom the previous 
free-combination therapy with 2 and even 3 antihypertensive 
drugs was not effective.

The results of our study showed that the fixed-dose triple 
combination therapy at the indicated initial doses in patients 
with uncontrolled hypertension made it possible to achieve the 
primary target BP level in 73.7% of patients after 3 months of 
treatment. A further increase in single-pill triple combination 
doses made it possible to increase the number of patients who 
achieved the primary goal to 92.3%, and the recommended 
goal in 82.4% of patients.

As shown by a comparative analysis of 3-month 
treatment, according to baseline data, 41 patients who did not 
reach the primary target BP level had significantly higher levels 
of the office SBP, DBP, and PP, central SBP, PWV, the average 
daily, daytime and nighttime SBP than patients (n=115)  who 
achieved target BP levels. An increase in the dose of drugs to the 
maximum tolerable (Per/Ind/Aml [10mg/2.5mg/10mg] and Tel/
HCTZ/Aml [80mg/25mg/10mg], respectively), after 6 months 
of therapy, led to a further decrease in the levels of SBP and 
DBP, with the achievement of the primary target BP level in 
another 29 patients. The results obtained indicate the possibility 
of using a full-dose single-pill triple combination (Per/Ind/
Aml and Tel/HCTZ/Aml) at the start of treatment in patients 
with uncontrolled hypertension. After 6 months of therapy, 12 
patients who received full-dose single-pill triple combination 
treatment were characterized as patients with treatment-
resistant hypertension, which required the addition of the fourth 
antihypertensive drug according to the recommendations.(6)
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Conclusion
Despite the fact that our study was limited in the number 

of patients with uncontrolled hypertension and the duration of 
follow-up, a 6-month fixed-dose triple combination therapy 
(Per/Ind/Aml and Tel/HCTZ/Aml) in this study showed a high 
antihypertensive and cardio-protective efficacy, and a reliably 
positive effect on the daily blood pressure profile, central blood 
pressure, with a decrease in PWV and LVMI. Against the 
background of selected doses of single-pill triple combination, 
92.3% of patients with uncontrolled hypertension reached the 
primary target blood pressure level (<140/90 mmHg) and 82.4% 
of patients reached the recommended target blood pressure 
level (<130/80 mmHg); 7.7% of patients were diagnosed with 
treatment-resistant hypertension. Markers of uncontrolled 
hypertension are high SBP, DBP, and increased PWV, which 
requires the maximum doses of a full-dose single-pill triple 
combination of antihypertensive drugs, without wasting time 
on titration of drug doses.
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