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Резюме
Большинству пациентов с артериальной гипертензией требуется более одного антигипертензивного лекарственного препарата для до-

стижения целевого уровня артериального давления. Некоторым пациентам рекомендуют антигипертензивные схемы, состоящие из не-

скольких таблеток. Другим — лечение с помощью фиксированных дозированных комбинаций в одной таблетке. Анализ литературы ре-

феративных баз elibrary и PubMed по публикациям в период с 2014 по 2024гг, касающейся выбора двухкомпонентных комбинированных 

антигипертензивных средств, содержащих ингибитор ренин-ангиотензин-альдостероновой системы (РААС) и тиазидный/тиазидоподоб-

ный диуретик или блокатор кальциевых каналов, показал, что использование фиксированных дозированных комбинаций (ФДК) антиги-

пертензивных средств и прием одной таблетки один раз в день улучшает приверженность лечению и ускоряет контроль артериального 

давления (АД). Хотя стоимость ФДК антигипертензивных средств, содержащих ингибитор РААС и тиазидный/тиазидоподобный диуретик 

или блокатор кальциевых каналов, чаще выше этих же средств, взятых по отдельности, применение фиксированных комбинаций, повышая 

приверженность пациента терапии, обладает клиническим преимуществом по критерию эффективности снижения АД. С другой стороны, 

использование свободной комбинированной терапии в двух разных таблетках, когда их прием разбит в течение суток, иногда может да-

вать более устойчивый антигипертензивный эффект в течение 24 часов. Доказательства эффективности контроля АД для ФДК зачастую 

экстраполируются с данных о свободных комбинациях. Кроме того, ФДК характеризуются меньшей выявляемостью возможной неэффек-

тивности одного из компонентов. Ассортимент ФДК и представленных в них соотношений дозировок компонентов расширяется, но выбор 

среди свободных комбинаций по-прежнему шире. В перечне жизненно необходимых и важнейших лекарственных препаратов за 2024 год 

отсутствуют ФДК антигипертензивных средств, что исключает возможность их получения на льготной основе и создает возможность 

для производителя устанавливать на них произвольные цены. Несмотря на то, что в последнее время научное сообщество рекомендует 

в качестве стартовой терапии использование ФДК антигипертензивных средств в силу лучшего соблюдения режима применения, а зна-

чит клинической эффективности и экономической целесообразности, нельзя сказать, что не осталось места для свободных комбинаций 

антигипертензивных средств в лечении артериальной гипертензии. Выбор врача, частота назначения, доля закупок ФДК в РФ, обзор их 

потребления требует дальнейшего анализа.

Ключевые слова: артериальная гипертензия, фиксированные дозированные комбинации антигипертензивных средств, свободная 

комбинация антигипертензивных средств
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Abstract
Most patients with arterial hypertension require more than one antihypertensive drug for blood pressure target achievement. Some patients are 

recommended for a multi-pill antihypertensive regimen, others — treatment with fixed dosed combinations in one tablet. Analysis of elibrary and 

PubMed publications in the period mostly from 2014 to 2024 concerning the choice of two-component combined antihypertensive agents containing 

renin-angiotensin system inhibitor and diuretic or calcium channel blocker, revealed that fixed-dose combinations (FDC) use and taking one tablet 

once a day improves adherence to treatment and facilitates blood pressure control. Although the cost of FDC containing the renin-angiotensin-

aldosterone system inhibitor and a thiazide/thiazide-like diuretic or calcium channel blocker is in most cases higher than the same drugs taken 

separately, the use of fixed combinations, increasing patient adherence to therapy, has clinical advantage in terms of the effectiveness of lowering 

blood pressure, which confirms their economic feasibility. On the other hand, the use of free combination therapy in two different tablets, when 

taken separately during the day, can sometimes provide a more sustained antihypertensive effect over 24 hours. Evidence of the effectiveness of 

blood pressure control for FDCs is often extrapolated from data on free combinations. In addition, FDCs are characterized by less detection of possible 

ineffectiveness of one of the components. The range of FDCs and the dosage ratios of the components presented in them is gradually expanding, 

but the choice among free combinations is still wider. In addition, the list of vital and essential drugs (VED) for 2024 does not contain FDCs for 

antihypertensive drugs, which excludes the possibility of free receiving them on a preferential basis and gives the opportunity for the manufacturer to 

set prices for them. Despite the fact that recently the scientific community has recommended the use of FDC antihypertensive drugs as initial therapy 

due to better compliance with the regimen, and therefore clinical effectiveness and economic feasibility, it cannot be said that there is no space left 

for free combinations of antihypertensive drugs in the treatment of arterial hypertension. The choice of doctor, frequency of prescription, share of 

purchases of the FDCs in the Russian Federation, review of their consumption requires further analysis.

Key words: arterial hypertension, fixed dosed combinations of antihypertensive agents (two-drug single-pill), free-equivalent combination of 

antihypertensive drugs

Conflict of interests
The authors declare no conflict of interests

Sources of funding
The authors declare no funding for this study

Article received on 01.06.2024

Reviewer approved 22.07.2024

Accepted for publication on 30.07.2024

For citation: Levchenkova O.S., Galimulina R.R., Komev B.R. et al. Choice Between Free Combination of Antihypertensive Agents and Fixed Dosed 

Combinations in the Treatment of Arterial Hypertension. The Russian Archives of Internal Medicine. 2024; 14(5): 325-338. DOI: 10.20514/2226-6704-

2024-14-5-325-338. EDN: HUEEFQ
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blocker, ACEi — angiotensin-converting enzyme inhibitor, IHD — ischemic heart disease, RAAS — renin-angiotensin-aldosterone system, SBP — systolic 

blood pressure

Introduction

Control of blood pressure (BP) with achievement 

of the target levels and prevention of complications is a 

clinical objective of arterial hypertension (AH) manage-

ment in adults. According to the World Health Organ-

isation (WHO), the incidence of AH is very high. Over 

the past 30  years, the number of people with AH has 

doubled and makes 1.28 billion people [1, 2]. Th e major-

ity of people with AH are asymptomatic, that is why 

this pathology is called a silent killer. Without adequate 

medicinal treatment, AH can aff ect target organs where 

BP is elevated: fi rst, it is the heart where the risk of left  

ventricular hypertrophy, remodelling with myocardium 

fi brosis and dysfunction, angina, and myocardial infarc-

tion exists. Second, the brain with cerebrovascular com-

plications. Th ird, eye retina with possible retinopathy. 

Fourth, kidney with progressing renal insuffi  ciency. 

Annually, AH claims the lives of 9.4 million people. BP 

is considered elevated if the systolic and diastolic values 

exceed 140  and 90  mm Hg, respectively. According to 

the 2022  clinical recommendations for the drug ther-

apy of arterial hypertension, the majority of patients 

with AH (except for patients with BP < 150/90 mm Hg 

and patients over 80  years of age, patients with senile 
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asthenia) are prescribed a combination of antihyperten-

sive drugs as their initial treatment [1, 2].

Advantages of combined AH therapy include poten-

tiation of component activity, slowing down counterreg-

ulatory mechanisms of BP elevation, better acceptability 

of the treatment, and effi  cient prevention of target organ 

damage [3, 4]. All these aspects are typical of sound 

combinations of antihypertensive agents, mostly of 

angiotensin-converting enzyme inhibitors (ACEi) and 

thiazid/thiazid-like diuretics (TD/TLD) or angiotensin 

II receptor blockers (ARB) (antagonists) with TD/TLD. 

Also, these are combinations of ACE inhibitors with 

calcium antagonists  — dihydropyridine calcium chan-

nel blockers (CCB) or combinations of ARB and CCB. 

Once AH has been diagnosed, the physician has to 

choose between these combinations following the cur-

rent recommendations; they are fi rst-line therapy [2]. 

Th ese antihypertensive agent groups can be combined 

in one tablet and are a part of a majority of fi xed-dose 

combinations (FDC) registered in Russia, or they can be 

prescribed as two separate tablets (Fig. 1). 

A number of recent studies demonstrate that drug 

therapy compliance and BP control are better in patients 

taking FDC than in patients taking free combinations 

of antihypertensive agents [5-7]. At  the same time, in 

the real-life clinical practice, physicians sometimes 

prefer components of combined antihypertensive drug 

therapy in two separate tablets. Th is study seeks to iden-

tify whether it is justifi ed for the compliant patients and 

whether free combinations of antihypertensive agents 

are still used as the fi rst-line therapy.

Combined antihypertensive 
therapy

Monotherapy instead of a combined therapy is one 

of the causes of poor control of BP in the general popu-

lation of AH patients. An important aspect is selection 

between fi xed (one tablet) and free (two tablets) combi-

nations of antihypertensive agents.

Over the past decades, a number of large-scale ran-

domised studies demonstrated the effi  cacy of a two-

component combination of RAAS inhibitor and a thia-

zide/thiazide-like diuretic or calcium channel blockers 

(CCB) in various populations. Th is choice is challeng-

ing; it requires justifi cation and is a common example 

of the so-called Good Prescribing, when the adequate 

combined drug therapy prescribed to a specifi c patient 

ensures the highest effi  cacy and safety. Th e ACCOM-

PLISH study compared a combination of ACEi benaz-

epril and CCB amlodipine with a combination of benaz-

epril and hydrochlorothiazide (diuretic) in the reduction 

of the primary combined endpoint of cardiovascular 

events and cardiovascular mortality. A combination of 

RAAS inhibitor and CCB demonstrated higher effi  cacy 

in reduction of the rate of cardiovascular complications, 

whereas a combination with a diuretic showed positive 

results in patients with cardiovascular insuffi  ciency and 

also in African American patients [9].

When a two-component therapy is insuffi  cient to 

achieve the target BP values, standard doses of a three-

component antihypertensive therapy are used (with pos-

sible use of FDC, including ACEi/ARB+CCB+diuretic). 

According to the State Register of Medicinal Products, 

four such FDCs are available on the Russian market: two 

combinations with ACE inhibitors (lisinopril/perindo-

pril) plus amlodipine and indapamide, and two com-

binations with ARB (valsartan/telmisartan) plus amlo-

dipine and hydrochlorothiazide. Currently, studies are 

ongoing to evaluate three-component FDCs with low 

doses of components (telmisartan/amlodipine/inda-

pamide doses (mg): 10/1.25/0.625  and 20/2.5/1.25  vs. 

two-component FDC of the above antihypertensive 

agents [10]. 

In refractory (resistant) hypertension, four-compo-

nent therapy is possible: a three-component FDC and 

one antihypertensive agent from the list of second-line 

drugs. Th e prospects of using a four-component com-

bination, i.  e. very low doses of four antihypertensive 

agents in one tablet (doses which are four times lower 

than the average doses of each component): irbesartan 

37.5  mg, amlodipine 1.25  mg, indapamide 0.625  mg, 

and a beta-blocker bisoprolol 2.5  mg [11, 12]) require 

further studies, since the effi  cacy of this therapy was 

Figure 1. Th e choice of combined two-component antihypertensive therapy
Note: RAAS — renin-angiotensin-aldosterone system, ACEi — angiotensin-converting enzyme inhibitor, ARB — angiotensin II receptor blocker, CCB — calcium channel blocker
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evaluated in the QUARTET study in comparison with 

irbesartan 150  mg monotherapy; comparison with a 

two-component FDC is required: irbesartan and indap-

amide with irbesartan and amlodipine. Th e study, where 

irbesartan was replaced with candesartan 2 mg and all 

other components were the same as in the QUARTET 

study (amlodipine 1.25 mg, indapamide 0.625 mg, and 

bisoprolol 2.5 mg), did not demonstrate any signifi cant 

diff erence in the clinical effi  cacy and safety vs. controls 

(candesartan 8  mg + amlodipine 5  mg daily starting 

from week  6) [13]. In  2013, a four-component FDC 

was registered in Russia, which is marketed under the 

brand name Hypotef (Syntez LLC), containing enala-

pril 5  mg, vinpocetine 2.5  mg, indapamide 0.75  mg, 

and metoprolol 25 mg. Th is FDC contains the average 

doses of the ACE inhibitor and beta-blocker, while inda-

pamide and vinpocetine are in a lower dose compared 

to when taken individually. Vinpocetine corrects cere-

brovascular disorders, it is not a classical CCB, but its 

mechanism of action involves calcium antagonism. Th e 

FORSAGE study demonstrated comparable effi  ciency 

and tolerability of this combination vs. patients who 

were treated with full doses of antihypertensive agents 

(ACEi/ARB+diuretic/CCB/beta-blocker), as well as the 

promising outlook of its use in patients with AH and 

dyscirculatory encephalopathy [14, 15]. 

Rate of prescription, share 
and cost of two-component 
antihypertensive FDC

Studies conducted in diff erent countries seek to 

evaluate the rate of prescription by doctors of a drug 

combination in one tablet as initial combined therapy, 

according to the recent recommendation of the  Euro-

pean Society of Hypertension. Bryan A.S., et al. (2023) 

report that in the USA only one third of adult patients 

with AH are treated with FDC [16]. A  German study 

to analyse the use of the current recommendations on 

the drug treatment of hypertensive patients in 2016–

2020  recorded high rates of non-compliance with the 

recommendations in Germany regarding prescription of 

antihypertensive FDC. Almost two years aft er the pub-

lication of ESC/ESH 2018 Recommendations on Hyper-

tension Management, in 2020 only 10.9 % of prescribed 

antihypertensive drugs were FDC, evidencing poor use 

of the current recommendations on drug treatment of 

arterial hypertension [17]. At  the same time, a cost-

benefi t analysis of an initial two-component antihyper-

tensive therapy demonstrated that, taking into account 

direct healthcare costs, quality-adjusted life years 

(QALY) and 10-year additional economic effi  ciency 

coeffi  cient, in 10  years the use of FDC will yield extra 

0.028 quality-adjusted life years without any signifi cant 

investments, vs. monotherapy. A  two-component FDC 

is economically more viable than a free combination of 

equivalent doses of individual tablets (additional eco-

nomic effi  ciency coeffi  cient $57 000/increase in QALY) 

[16]. Th erefore, the more active use of FDCs in routine 

clinical practice is required in order to improve progno-

sis for patients with AH.

In Russia, an analysis was performed of the data 

on antihypertensive agent sales in 2018  in pharma-

cies across 10  districts of the Far East Federal Region. 

Th e study showed that the highest share of FDC was 

in the Amur Region (15.3 %) and Zabaikalye Territory 

(13.5 %). Th e lowest share was recorded in the Sakhalin 

(5.3 %) and Magadan (6.6 %) Regions. Th e most popular 

fi xed dose combinations in the Far East Federal Region 

are balanced combinations of ACEi and diuretics or 

CCB, as well as ARB with diuretics [18]. For sure, the 

share of antihypertensive FDC in pharmacies and the 

rate of prescription by doctors who regularly deal with 

AH, grows with every passing year, including Russia. 

A  questionnaire survey among primary care providers 

in the Voronezh Region demonstrated that medical pro-

fessionals (MP) prefer FDC with ACEi+diuretic (72 % of 

MPs) vs. the earlier Russian PIFAGOR IV study (2013), 

where this combination was chosen in 33 % of cases. 

Compared to the PIFAGOR IV study, healthcare provid-

ers preferred ACEi+CCB (46 %) (PIFAGOR IV  study: 

24 %), ARB+diuretic (36 % vs. 28 %) [19].

According to literature, one disadvantage of free 

combinations in AH management is higher cost of 

treatment, since FDC are cheaper than individual 

agents [20]. However, the opinion that the reduced cost 

of treatment is partially associated with lower cost of 

combined products vs. cost of individual components 

[21] was not confi rmed in the majority of cases when 

we compared retail prices of two-component antihy-

pertensive products in pharmacies (data from at least 

5 pharmacies) in Smolensk in May 2024 (Table 1). For 

instance, the average retail price of FDC containing per-

indopril and indapamide, marketed under the brand 

name Noliprel A Forte, is twice as high as the total aver-

age price of its components from the same manufacturer 

(Servier). At the same time, there are FDC (e.g., azilsar-

tan medoxomil with chlortalidone (brand name: Edar-

byclor), where the average price is almost the same as 

the total price of individual components. Th e cost of AH 

therapy comprises direct and indirect costs; however, 

for some patients, the price of drugs in pharmacies can 

be a deciding factor.

For reference: the annual cost of FDC therapy for 

one patient in Germany was signifi cantly higher than 

therapy with the same combinations of two tablet 
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Table 1. Comparison of average retail prices for some fi xed-dose combinations (FDCs) containing 
RAAS inhibitor and diuretic or calcium channel blocker with prices for the same combinations 
in diff erent tablets

N

FDC: component INN, dosage, 

number of dosage units, 

brand name (manufacturer), 

price per package

Component 1

ACEi or ARB:

INN, dosage, number of dosage units, 

brand name (manufacturer), 

price per package

Component 2

Diuretic or CCB:

INN, dosage, number of dosage units, 

brand name (manufacturer), 

price per package

1.

ACEi perindopril 5 mg, 

diuretic indapamide 1,25 mg, # 30 

Noliprel A Forte (Servier)

perindopril 5 mg, # 30 

Prestarium A (Servier)

Average price: 259,9 RUB

indapamide 1,5 mg, # 30 

Arifon retard (Servier)

Average price: 211 RUB

Average price: 954,4 RUB Average combination price 470,9 RUB

2.

ACEi ramipril 5 mg,

diuretic indapamide 1,25 mg, # 30 

Konsilar-D24 (Vertex)

ramipril 5 mg, # 28 

Ramipril vertex

Average price: 167 RUB

indapamide 1,5 mg, # 30 

Indapamide vertex

Average price: 32 RUB

Average price: 672,4 RUB Average combination price 199 RUB

3.

ACEi enalapril 10 mg,

CCB lercanidipine 10 mg, #28 

Lerkamen Duo 

(Berlin-Chemie/Menarini)

enalapril 10 mg, # 30 

Berlinpril 

(Berlin-Chemie/Menarini)

Average price: 132,7 RUB

lercanidipine 10 mg, # 28 

Lerkamen 

(Berlin-Chemie/Menarini)

Average price: 463,8 RUB

Average price: 666,5 RUB Average combination price 596,5 RUB

4.

ACEi lisinopril 10 mg, 

CCB amlodipine 5 mg, # 30 

De-kriz (MEDISORB)

lisinopril 10 mg, # 30 

Lisinopril medisorb

Average price: 135,5 RUB

amlodipine 5 mg, # 50 

Amlodipin medisorb

Average price: 80 RUB

Average price: 343,6 RUB Average combination price 215,5 RUB

5.

ARB valsartan 80 mg,

diuretic hydrochlorothiazide 12,5 mg, # 28 

Co-diovan (Novartis Pharma)

valsartan 80 mg, # 28 

Diovan (Novartis Pharma)

Average price: 2035,5 RUB

hydrochlorothiazide 25 mg, # 20 

Gipotiazid (Sanofi  Rossija)

Average price: 94,4 RUB

Average price: 2504,8 RUB Average combination price 2129,9 RUB

6.

ARB azilsartan medoxomil 40 mg,

diuretic chlorthalidone 12,5 mg, # 28 

Edarbi-Klo (Takeda Island Limited)

azilsartan medoxomil 40 mg, # 28

Edarbi (Takeda Island Limited)

Average price: 952,2 RUB

chlorthalidone 12,5 mg, # 30 

Dikardplus (Ipca Laboratories Limited) 

Average price: 227,8 RUB

Average price: 1225,4 RUB Average combination price 1183 RUB

7.

ARB candesartan 16 mg,

CCB amlodipine 10 mg, # 30 

Giposart A (Akrikhin)

candesartan 16 mg, # 30 

Giposart (Akrikhin)

Average price: 485,5 RUB

amlodipine 10 mg, # 30 

Amlodipine (Vertex)

Average price: 65 RUB

Average price: 618,8 RUB Average combination price 550,5 RUB

8.

ARB telmisartan 40 mg,

CCB amlodipine 5 mg, # 28 

Telzap AM (Sanofi  Russia) 

telmisartan 40 mg, # 30 

Telzap AM (Sanofi  Russia) 

Average price: 464 RUB

amlodipine 5 mg, # 30 

Amlodipine (Vertex)

Average price: 65 RUB

Average price: 502,8 RUB Average combination price 528 RUB



R E V I E W  A R T I C L E S The Russian Archives of Internal Medicine • № 5 • 2024

330 

(ramipril/ amlodipine: EURO 230 vs. EURO 134; can-

desartan/amlodipine: EURO 339 vs. EURO 235) [22].

A higher price of antihypertensive FDCs from the 

same manufacturer in Russia in comparison to the total 

cost of the same doses of individual components is par-

tially due to a higher demand for FDC, since the doc-

tors are under regulatory pressure to prescribe FDCs. 

To a greater extent, this is a result of the absence of these 

FDCs in the list of vital and essential medicines. In the 

Russian Federation, price control applies only to the 

drugs which are included in the list of vital and essential 

medicines (Art. 60 of Federal Law No. 61 as amended on 

30/01/2024, On Circulation of Medicines, and Decree of 

the RF Government No. 865, On State Control of Prices 

for Vital and Essential Medicines); only medicines in 

this list are subject to the manufacturer’s maximum sale 

price, specifi c wholesale and retail mark-ups. Th e prices 

for medicines, not included in the list of vital and essen-

tial medicines (in this case  — antihypertensive FDC), 

are determined by the manufacturer.

Selection of the most optimal 
two-component combinations 
of antihypertensive agents: 
FDC or free combinations

1) Combination of an ACEi and a diuretic. A com-

bination of an ACEi and TD/TLD is the most common 

in AH management due to its high effi  ciency, protection 

of target organs, adequate safety and tolerability, ability 

of ACEi to prevent diuretic-mediated hypopotassaemia 

[23]. 

An earlier large-scale retrospective study in patients 

with AH evaluated compliance with ACEi and TD. One 

year aft er initiation of hydrochlorothiazide-only ther-

apy, 70 % of patients withdrew from further therapy, 

whereas when an FDC of TD and ACEi was prescribed, 

the number of patients withdrawing from antihyperten-

sive therapy was twice as low [24]. In  the study, fi xed 

combinations were compared to TD monotherapy; and 

no comparisons were made with ACEi monotherapy 

and with a free combination of ACEi and TD in various 

tablets. 

A retrospective cohort study in 13,350 subjects aged 

66  years and over in Ontario, with a follow-up period 

of up to 5  years, compared patients treated with fi xed 

combinations of ACEi and TD/TLD with patients 

taking individual antihypertensive agents. Comparison 

of results before the fi rst case of treatment withdrawal 

(when there were no diff erences in compliance between 

groups) did not reveal any signifi cant intergroup dif-

ference in clinical results [25]. Th e use of FDC was 

associated with better compliance (70 % with FDC vs. 

42 % with individual tablets) [25].

A randomised, 8-week prospective cross-section 

study in two groups, conducted in Nigeria in 2018  in 

adult patients with AH who were treated with ACEi 

lisinopril and TD hydrochlorothiazide monotherapy or 

with FDC, demonstrated that, by the end of week 8, both 

regimens achieved signifi cant reduction in BP vs. base-

line values; there were no cases of proteinuria in both 

groups; however, compliance was better with the use of 

FDC [26]. 

One of the most popular and common FDCs of ACEi 

with a thiazide-like diuretic is a combination of a lipo-

philic prodrug perindopril with indapamide. In Russia, 

this combination is distributed just under 19  trade 

names, for instance, Noliprel which is presented in 

three doses: Noliprel A (perindopril/indapamide 

2.5 mg/0.625 mg), Noliprel A Forte (perindopril/inda-

pamide 5  mg/1.25  mg), Noliprel A Bi-Forte (perindo-

pril/indapamide 10 mg/2.5 mg), thus making it possible 

to individually select a dose [27]. 

In their study, the staff  of A. I. Evdokimov Moscow 

State University of Medicine and Dentistry discuss 

advantages of the Russian combined medicine — Konsi-

lar-D24, which is a fi xed combination of ACEi ramipril 

5  mg and TLD indapamide 1.25  mg, primarily better 

compliance among patients with AH [21]. Th e study of 

this FDC continued with the CONSONANCE 2023 pro-

gram; for the fi rst time, the therapy effi  cacy was eval-

uated aft er home-based BP monitoring, taking into 

account drug eff ects for the long-term BP variability and 

patient well-being using the EuroQol visual and ana-

logue scale. Th e target clinical BP levels of < 140/90 mm 

Hg aft er 2  weeks were achieved in 74.9 % of patients, 

aft er 6 months — 99.4 % of patients. Th e target home-

based BP levels of < 135/85 mm Hg aft er 2 weeks were 

achieved in 75.7 % of patients, aft er 6 months — 91.1 % 

of patients [28].

2) Combination of an ARB and a diuretic. 

An  equally important, and also an alternative, combi-

nation with ACEi, especially in case of their individ-

ual intolerance (dry cough, angioedema), is ARB with 

TD/TLD [29].

Telmisartan (ARB) possesses high affi  nity to 

АТ
1
  receptors and more than any other sartans aff ects 

peroxisome proliferator-activated receptors γ (PPARγ), 

at a dose recommended for AH therapy, which can be 

of importance in case of concomitant insulin resis-

tance, type 2 diabetes mellitus and metabolic syndrome. 

PPARγ activation boosts adiponectin production and 

facilitates anti-infl ammatory, anti-oxidative eff ects 

on vessel walls, thus having angioprotective activ-

ity and reducing the risk of atherosclerotic processes. 
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Currently, the following doses of the FDC of telmisar-

tan and hydrochlorothiazide are marketed in Russia: 

telmisartan  40  mg+hydrochlorothiazide 12.5  mg, 

telmisartan 80  mg+hydrochlorothiazide 12.5  mg, 

telmisartan 80 mg+hydrochlorothiazide 25 mg, as well 

as the FDC of telmisartan  and indapamide: telmis-

artan 40  mg+indapamide 1.5  mg and telmisartan 

80 mg+indapamide 1.5 mg [30].

Also, an FDC containing ARB azilsartan medoxomil 

with diuretic chlortalidone is of interest [31], which 

is available only in two doses: azilsartan 40  mg and 

chlortalidone 12.5 or 25 mg. Chlortalidone is a 1st gen-

eration thiazide-like diuretic with a long-lasting eff ect 

(24–48  h vs. 6–12  h for hydrochlorothiazide). Th at is 

why a comparison of the two combinations of azilsar-

tan medoxomil with chlortalidone (FDC Edarbyclor) 

and hydrochlorothiazide demonstrated that the com-

bination of azilsartan medoxomil with chlortalidone 

possesses higher antihypertensive effi  ciency and com-

parable safety vs. the combination with hydrochlorothi-

azide [29]. In a comparative study of the FDC azilsartan 

medoxomil with chlortalidone (Edarbyclor 40/12.5 mg) 

and a free combination of azilsartan medoxomil with 

indapamide retard (Edarb 40  mg+indapamide retard 

1.5  mg) in patients with AH, aft er 12  weeks 88 % of 

patients in the fi rst group and 72 % of patients in the 

second group reached target clinical BP; the fi rst group 

demonstrated higher antihypertensive eff ects on clinical 

and 24-hour peripteral BP, as well as normalisation of 

24-hour systolic BP [32]. 

3) Combination of ACEi and CCB. First studies of 

the combination of fi xed doses of ACEi enalapril and 

dihydropyridine calcium channel blocker lercanidip-

ine showed that the FDC is more potent in BP reduc-

tion than enalapril 20 mg monotherapy or lercanidipine 

10 mg monotherapy [33].

A compa rative analysis of AH management using a 

free combination of ACEi perindopril and CCB amlo-

dipine and FDC Prestans during 12 months compared 

changes in BP values, including BP variability, target 

organ remodelling criteria. By  the end of week  4, the 

target BP values were observed in 87.5 % and 87.1 % of 

patients in both groups vs. baseline. Diastolic BP and 

nocturnal systolic BP were lower in patients taking 

FDC. One year after therapy initiation, the group of 

patients treated with a free combination of perindopril 

with amlodipine still demonstrated changes in target 

organ remodelling parameters: glomerular filtration 

rate, microalbuminuria, ankle-brachial index, which 

is a result of poorer compliance, more frequent with-

drawals from one of the prescribed antihypertensive 

agents for 1–3  days, as well as dose modifications by 

patients [34]. The need for a wider dose range has been 

satisfied with a fixed dose combination of perindopril 

with amlodipine sold under the brand name Dalneva, 

which is available in four perindopril/perindopril dose 

combinations: 4/5, 8/5, 4/10, and 8/10  mg, which is 

very useful for the real-life clinical practice [5]. A study 

by Simonyi G., et al. (2017) comparing the stability of a 

year-long AH therapy with free combinations and FDC 

demonstrated that the actual rate of therapy withdrawal 

was approximately two times higher with free doses vs. 

FDC [35]. 

A comparison of the effi  cacy of FDC and a free com-

bination of ramipril and amlodipine in patients with AH 

also demonstrated better compliance and the degree of 

the nephroprotective and angioprotective eff ects in the 

FDC group vs. a free combination [36, 37]. A combina-

tion of ACEi and CCB is seen as a promising option 

in the therapy of patients with AH and concomitant 

COVID-19, it being a result of effi  cient correction of 

endothelial dysfunction. It  appears that perindopril 

not only increases the bradykinin levels and boosts the 

activity of endothelial NO-oxidase, but it also decreases 

the rate of endothelial cell apoptosis, while amlodipine 

acts as an antioxidant [5, 38].

4) A combination of ARB and CCB is not indicated 

in cardiovascular comorbidities with conduction abnor-

malities: bradycardia, atrioventricular blocks, but is a 

combination of choice in concomitant ischemic heart 

disease, myocardial hypertrophy, migraines.

Th e VICTORY II study assessed the effi  cacy and 

safety of an FDC containing valsartan and amlodipine 

in achievement of target BP levels in newly diagnosed 

or uncontrolled AH. During a 3-month period with 

monthly valsartan/amlodipine dose titration, the target 

AH levels were achieved in a majority of patients with 

good tolerability. Also, FDCs reduced albuminuria, vas-

cular endothelium dysfunction and improved erectile 

function and quality of life [39]. Th e use of medical ser-

vices and the costs incurred by the patients in the FDC 

group treated with valsartan/amlodipine, as compared 

to their free combinations, were 16–20 % lower. In par-

ticular, they had fewer hospital admissions, outpatient 

visits and ambulance calls [40].

In a study conducted at the Kazan Medical University, 

patients treated with an FDC of losartan and amlodipine 

showed signifi cantly higher reduction in the values of 

24-hour BP monitoring vs. losartan and hydrochloro-

thiazide. It  is assumed that an FDC containing CCB is 

preferable in patients with reduced nocturnal BP [41].

When an FDC of candesartan and amlodipine 

and their free combinations were used, the number of 

patients who were treated with and withdrew from the 

therapy with these drugs within 2 months aft er therapy 

initiation was comparable. However, aft er 3 months, the 
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rate of therapy discontinuation was higher in patients 

taking a combination of two tablets vs. FDC; aft er 

12 months, the diff erence between the groups was even 

bigger [42].

A comparison of the comorbidity risk factor (all-

cause mortality and all-cause hospitalisation) showed 

that the FDC regimen, in particular combinations of 

valsartan/amlodipine, candesartan/amlodipine, had 

advantages vs. free antihypertensive combinations. 

Th us, FDC regimens are associated with a lower rate of 

cardiovascular events and lower all-cause mortality in 

the clinical practice [43].

Market analysis of two-
component antihypertensive 
FDCs containing a RAAS 
inhibitor and diuretic/calcium 
channel blocker

In order to analyse the Russian market of antihyper-

tensive agents, we studied the number of trade names of 

two-components FDCs, based on the INN of ACEi/ARB 

in the National Register of Medicines. Below are RAAS 

inhibitors in descending order of their presence in FDC 

(in brackets, the fi rst digit means the number of INN 

combinations with various diuretics and calcium chan-

nel blockers; the second digit is the number of their 

trade names):

1) enalapril (4/16)> lisinopril (3/15)> ramipril (3/7)> 

perindopril (2/25)>

captopril (1/2)> zofenopril (1/1) ≈ trandolapril (1/1) ≈ 

fozinopril (1/1) ≈ quinapril (1/1)> spirapril (0/0) ≈ 

cilazapril (0/0);

2) telmisartan (3/15)> valsartan (3/19)> losar-

tan (2/22)> candesartan (2/6)> olmesartan 

medoxomil  (2/3)> azilsartan medoxomil  (2/2) ≈ 

irbesartan (2/2)> eprosartan (1/1). 

In general, prolonged-release antihypertensive FDCs 

should be preferable in order to ensure a 24-hour eff ect 

aft er a single administration. Less common are prod-

ucts with such diuretics as indapamide; there is only 

one combination with diuretic chlortalidone (azilsar-

tan medoxomil+chlortalidone). More common are 

FDCs with a shorter-action diuretic hydrochlorothia-

zide (especially among 2-component FDCs containing 

sartans).

Th e majority of FDCs containing CCB include dihy-

dropyridine derivative amlodipine. Th ere is one FDC con-

taining lercanidipine: enalapril+lercanidipine, and one 

FDC containing nitrendipine: enalapril+nitrendipine. 

An  FDC with a non-dihydropyridine CCB verapamil 

is available only in one drug from a non-Russian 

manufacturer.

An analysis of the market depth, i.e. availability of 

FDCs with ratios of various component doses, requires 

a more thorough study. It  should also be taken into 

account that the availability of antihypertensive FDCs 

mentioned in the National Register of Medicines can 

signifi cantly diff er from the assortment in pharmacies of 

various constituent territories of the Russian Federation. 

Discussion and conclusion

Currently, the most common initial drug therapy of 

AH is a combination of two products. Th e recommenda-

tions of the International Society of Hypertension (ISH) 

state that the optimal option is a combination of a RAAS 

inhibitor (ACEi or ARB) with a CCB in the majority of 

patients, while a fi xed combination of an ACEi or ARB 

with a diuretic is advisable in elderly people with a his-

tory of stroke or transient ischaemic attack, with signs 

of chronic cardiac failure, and a history of CCB intoler-

ance [39]. Selection of a specifi c initial regimen of AH 

therapy depending on the clinical picture is presented 

in Table 2.

Th e use of a combined therapy, which is syner-

getic and complementary, increases a share of patients 

achieving the recommended target BP values, as well 

as ensures protection against target organ damage and 

reduces the risk of side eff ects and cardiovascular events 

[46]. An  important matter is the selection between a 

fi xed combination in one tablet and a combined therapy 

in two diff erent tablets.

Combined antihypertensive products in the form 

of FDCs improve BP control and compliance among 

patients with AH. Despite the fact that the FDC assort-

ment is gradually growing, a 2-year study in the USA 

showed that three out of five hypertensive adults treated 

with 2  classes of antihypertensive agents use a regi-

men, which as of January 2023  was not commercially 

available in the form of an equivalent FDC [47]. These 

results demonstrate that the available FDC assortment 

does not meet the clinical needs of the target popula-

tion [48]. On the one hand, the available FDCs are not 

complete; on the other hand, they overlap and dupli-

cate one another due to a wide range of generic prod-

ucts [47]. Besides, FDCs are not often used as a first-

line antihypertensive therapy, despite the increasing 

volume of evidence and scientific recommendations 

[49]. According to the literature, patients, whose initial 

therapy was usually FDCs, were younger and had fewer 

comorbidities. A  multivariate analysis demonstrated 

that in patients with a history of myocardial infarc-

tion or stroke, healthcare providers prefer a more flex-

ible therapy and free combinations of antihypertensive 

agents [42].
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In addition to the patient convenience, better com-

pliance, ease of prescription and better achievement of 

target BP values, advantages of a combined antihyper-

tensive drug therapy with FDCs include prevention of 

the probability of irrational combinations [27]. At  the 

same time, advantages of free combinations of antihy-

pertensive agents include more individualised selection 

of drug doses (however, the range of FDC doses and 

assortment grow from year to year), the possibility to 

cancel or replace one component of the combination 

with another one, the possibility of taking combination 

components at various times during the day, which can 

yield a more stable 24-hour antihypertensive eff ect (for 

instance, a RAAS blocker is taken in the morning and a 

CCB — before bed) [8, 50].

Going back to the main advantage of FDC, that 

is, better compliance, it is worth mentioning that no 

therapy will ever be efficient, unless the patient takes 

the prescribed medicines in a correct order, correct 

dose and required number of times. FDCs once daily 

improve compliance. Currently, there are FDCs which 

contain not only antihypertensive agents, but also com-

ponents to correct the main risk factors of AH and 

its complications. For example, in order to simplify 

the drug therapy regimen in concomitant dyslipid-

emia and metabolic syndrome, statins were added to 

one tablet with antihypertensive agents. Two ACEi-

containing FDCs are currently available in Russia: 

lisinopril/perindopril+amlodipine+statin (rosuvas-

tatin/atorvastatin), and one ARB-based combination: 

Table 2. Choice of fi xed-dose combinations (FDC) containing RAAS inhibitor and a diuretic or calcium channel blocker 
for arterial hypertension [2, 7, 44, 45]

Comorbidities Preferred FDC Alternative

angina pectoris
ACEi (primarily perindopril 

or ramipril) + CCB

ARB (primarily valsartan

or candesartan) + CCB

myocardial infarction ARB + CCB ACEi + CCB/TD

chronic heart failure ACEi + TD/TLD ARB + TD/TLD

left  ventricular hypertrophy ARB + CCB ACEi + CCB

atrial fi brillation

ACEi/ARB + CCB non-

dihydropyridine (non-DHP), 

e.g. verapamil

ACEi/ARB + CCB 

dihydropyridine (DHP)

coronary and carotid atherosclerosis, dyslipidemia ACEi + CCB ARB + CCB

cerebrovascular disease ARB + TLD/ CCB ACEi + TLD

metabolic syndrome ACEi/ ARB + CCB ACEi/ARB + indapamide

type 2 diabetes mellitus ACEi/ ARB + CCB ACEi/ARB + indapamide

proteinuria / microalbuminuria ACEi/ ARB + TD/TLD ACEi/ARB + CCB

chronic kidney disease ACEi/ ARB + loop diuretic ACEi/ARB + TD/TLD

peripheral artery disease ARB + CCB ACEi + CCB

intolerance to ACE inhibitors (dry cough, which is more common for 

women, patients of the Negroid and Mongoloid races, smokers, patients 

with concomitant bronchopulmonary pathology)

ARB + CCB ARB + TD/TLD

patients with multiple drug allergies, bronchial asthma, COPD ARB + CCB ARB + TD/TLD

Note. CCB — dihydropyridine calcium channel blocker, ARB — angiotensin II receptor blocker, ACEi — angiotensin-converting enzyme inhibitor, TD — thiazide diuretic, 

TLD — thiazide-like diuretic
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losartan+amlodipine+statin (rosuvastatin). In  a 

study comparing a three-component FDC of olmes-

artan/amlodipine/rosuvastatin in one tablet at a dose 

of 20/5/5  mg (group  1) and 20/5/10  mg (group  2) vs. 

FDC of olmesartan/amlodipine at a dose of 20/5  mg 

(group  3), the primary endpoint was the difference 

in the changes in cholesterol and low-density lipo-

protein (LDL) levels 8  weeks after the baseline in 

3  groups of patients with AH and a low or moderate 

cardiovascular risk. Achievement of LDL cholesterol of 

<  5.6  mmol/L after 8  weeks was statistically different 

between the groups (65.8 %, 86.7 %, and 6.3 %, respec-

tively). Results for total cholesterol, triglycerides, HDL, 

apolipoprotein B, etc. were better in groups treated 

with FDCs containing rosuvastatin; no serious adverse 

drug reactions (ARD) were reported in any group [51]. 

A  meta-analysis of 18  actual clinical studies with the 

total number of 20,463 subjects revealed a statistically 

significant correlation between the use of FDCs with 

statins and improvement in compliance, lower BP and 

total cholesterol in hypertensive patients in the high-

risk group [52]. 

Generally, an idea of using all required medicines in 

one tablet to prevent and correct cardiovascular risk fac-

tors (not only statins, but also antiplatelets for throm-

bosis prevention, folic acid for homocysteinemia cor-

rection, etc.) has been actively developing [53] and is 

at the edge of polypharmacy, which brings about sound 

scepticism. First, there is a risk of taking unnecessary 

drugs and excessive control of very low levels of BP and 

LDL cholesterol. Second, there are pharmacokinetic 

drug-drug interactions in multi-component (4  and 

more components) FDCs, with subsequent changes in 

therapy effi  cacy and unpredictable incidence of ARDs. 

Th ird, some healthcare providers want to emphasise a 

non-drug correction of risk factors.

When evaluating the pharmacoeconomic advantages 

and reduction in the cost of FDC therapy, it is assumed 

that the costs for patients treated with adequate FDC 

regimens is lower than with the use of free combina-

tions. In particular, they have fewer hospital admissions, 

outpatient visits and ambulance calls [27]. However, in 

a meta-analysis by Mallat S.G., et al. (2016), analysing 

7  randomised clinical studies comparing effi  ciency of 

BP control with FDCs and free antihypertensive com-

binations, the authors concluded that the designs of 

these studies are not adequate in terms of methodology, 

that is why their results do not confi rm and do not rule 

out signifi cant diff erence between a fi xed and free com-

bined therapy of AH [39]. Besides, evidences gathered 

in clinical studies of free combinations are oft en pro-

jected on fi xed combined therapy, which is a doubtful 

extrapolation. 

At the same time, the START study analysed data 

from 57,998  AH patients: 15,349  patients were treated 

with ramipril/ amlodipine, 10,801  — with valsar-

tan/amlodipine, 1,026  — with candesartan/amlodip-

ine in one tablet or several similar tablets. All groups 

treated with FDC had reliably lower all-cause mortality, 

reliably higher therapy tolerability, lower incidence of 

events with cardiovascular complications vs. a combi-

nation of several tablets [56]. Th ese results confi rm the 

recommendations of the European Society of Cardiol-

ogy/European Society of Hypertension and Interna-

tional Society of Hypertension, recommending using 

combinations in one tablet and more active introduc-

tion of FDC to routine clinical practice.

A systemic review by Parati G., et al. (2016) dis-

cusses a number of potential advantages of FDC vs. free 

combinations of equivalent drugs: lower tablet load, 

lower healthcare costs and use of resources, reduction 

in clinical inactivity by healthcare providers and better 

therapy compliance [54]. However, none of the studies 

measured compliance through drug monitoring (drug 

quantification in blood and urine); instead, indirect 

methods to count tablets were used, such as a share of 

days covered or drug possession factor, which can over-

estimate compliance, although, in the long-term, these 

methods allow for efficient measurements. Also, stud-

ies which demonstrated similar compliance between 

DC and free combinations of two tablets were mostly 

prospective, and patients were regularly and closely fol-

lowed-up. Because of better compliance, studies of the 

positive effect of FDC vs. combinations of two tablets 

were retrospective.

Th e 2024  list of vital and essential medicines con-

tains a combination of ARB valsartan with inhibitor 

neprilysin sacubitril (Uperio), used in the management 

of chronic cardiac failure. Th ere are no antihyperten-

sive FDCs including a RAAS inhibitor and a diuretic or 

CCB; patients cannot get them at a discounted price and 

healthcare providers can choose to prescribe free com-

binations of antihypertensive agents.

FDCs are associated with some limitations which 

should be assessed in clinical practice: fewer cases of 

potential ineffi  ciency of one of the components, a nar-

rower range of component doses, relative limitation of 

an increase in the dose of one of the drugs irrespective 

of the other one, or adaptation of the dose of one drug 

to some circumstances (reduction of the diuretic dose 

in case of fever or diarrhoea), a higher risk of complica-

tions in non-compliant patients [49, 55].

Th erefore, optimal fi xed dose combinations help both 

healthcare providers and AH patients to achieve and 

maintain the life-long target BP. FDCs should be prefer-

able. At the same time, currently there are a number of 
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circumstances, where combined antihypertensive ther-

apy in two diff erent tablets can be used. Further studies 

of pharmacoepidemiological and pharmacoeconomic 

aspects of the two-component antihypertensive therapy 

in Russia are required.
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