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Drug Group and Fix-Dose Combination Sales
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June 2024 in Turkish Drug Market: Investigating the Drug
Group and Fix-Dose Combination Sales

SUMMARY

The financial and emotional burden of chronic diseases, including
hypertension, has been rising. The objective of this study was to assess
the trends in box sales of antibypertensive medications in Tiirkiye
and to compare these trends across the antibypertensive medicine
subgroups. This study analyzed retail and hospital box sales of
antibypertensive drug groups recommended by guidelines between

January 2019 and June 2024. The data used in this study were
obtained from IQVIA. While antibypertensive drugs sold a total of
176,453,254 boxes in 2019, they were sold 203,690,099 boxes in

2023, a 15.44% increase. The best-selling drug group is the Renin-
Angiotensin System (RAS) antagonists. Angiotensin Receptor Blocker-
Diuretic fixed-dose combination (FDC) is the best-selling subgroup
in the RAS antagonists. FDCs of RAS antagonists are more often used
than their mono forms, and in 2022 and 2023, FDCs of calcium

channel blockers have begun to outsell their combined formulations.

Triple FDCs of ‘the RAS antagonists with calcium channel blockers
and diuretics have been increasing regularly. In Tiirkiye, drug
groups that have had the highest share in the antibypertensive drug
market in recent years are the groups recommended in the guidelines.

Increasing the triple FDC consumption is valuable for the rational
treatment of hypertension.

Key Words: Antibypertensive drugs; Rational drug use; box sales;
Fixed-dose combination.

Tiirkiye Ila¢ Pazarimda Ocak 2019 - Haziran 2024 Arasi
Antibipertansif Hlag Kutusu Satiglars: Ilag Grubu ve Sabit Doz
Kombinasyon Satislarinin Arastirilmas:

0z

Hipertansiyonun da icinde bulundugu kronik hastaliklarm finansal
ve duygusal yitkii artmaktadir. Bu ¢aligmanin amaci Tiirkiyede
antibipertansif ilaglarin kutu satss egilimlerini degerlendirmek ve bu
egilimleri antihipertansifilac alt gruplar: arasinda karsilastirmakur.
Bu ¢alismada Ocak 2019 ile Haziran 2024 arasindaki kilavuzlarda
donerilen antihipertansif ilag gruplarmin perakende ve hastane kutu
satiglart analiz edildi. Bu calismada kullanilan veriler IQVIAdan
elde edildi. Antihipertansifilaglar 2019 yilinda toplam 176.453.254
kutu satarken, 2023 yilinda %1544 artarak 203.690.099 kutu
satildr. En ok satan ilag grubu Renin-Anjiyotensin Sistem (RAS)
antagonistleridir. RAS antagonistleri iginde en cok satan alt grup
Anjiyotensin Reseptor Blokirii-Diiiretik sabit doz kombinasyonudur
(SDK). RAS antagonistlerinin SDK lar: mono formlarindan daha sik
kullanilmatktadsr ve 2022 ve 2023 te kalsiyum kanal blokdrlerinin
SDK'lar: da kombine formiilasyonlarindan daha fagla satmaya
baslamustir. RAS antagonistlerinin  kalsiyum  kanal blokérleri ve
ditiretiklerle diclii SDK lar: diizenli olarak artmakradir. Tiirkiyede
son yillarda antihipertansif ila¢ pazarnda en yitksek paya sahip
olan ilag gruplarr kilavuzlarda onerilen gruplardy. Uglii SDK
tiiketiminin artmas: hipertansiyonun rasyonel tedavi uygulamalar:
agisindan degerlidir.

Anabtar Kelimeler: Antibipertansifilaclar; Akilcr ilag kullanims;
kutu satislars; Sabit doz ilag kombinasyonu.
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INTRODUCTION

In the last decades, the increase in the geriatric
population has raised the concern of many chron-
ic diseases in terms of the burden of disease and fi-
nancial aspects. Currently, chronic diseases such as
hypertension, diabetes, and coronary heart disease
have been causing significant financial and emotional
burdens (Saglik Teknolojileri Degerlendirme Rapo-
ru 3). The World Health Organization (WHO) states
that cardiovascular diseases cause nearly 18 million
deaths worldwide each year. A significant portion
of these deaths are due to heart attacks and strokes
(WHO, 2021). In 2021, 28% of the total deaths in
OECD countries were due to circulatory system dis-
eases (ischemic heart disease 11%, stroke 6%), while
this rate was 35% in Tiirkiye (ischemic heart disease
15%, stroke 7%) (Health Statistics Yearbook 2022).
WHO estimates that approximately 1.28 billion adults
aged 30-79 worldwide, most of whom (two-thirds)
live in low- and middle-income countries, have hy-
pertension (WHO, 2023). It is seen that the primary
health problem experienced by individuals aged fif-
teen and over in 2022 is hypertension, with a rate of
16.1%, after waist and neck problems (Health Statis-
tics Yearbook 2022). According to a prevalence study
published in 2021, more than one-third of the adult
population in Turkiye suffers from hypertension.
(Bayram et al., 2021).

According to the data of the Ministry of Health, a
total of 2,268.5 million boxes of medicine were sold in
Tiirkiye in 2017, while this number reached 2,643.2
million in 2022. The sales volume of cardiovascular
system drugs was 225.9 million boxes in 2017, while
it was 291 million boxes in 2022. In other words,
while the total box increase was 17%, it was 29% for
cardiovascular system drugs in that period. When
the amount of medicine consumed per 1000 people
was investigated, it was seen that the consumption of
cardiovascular system drugs increased from 176.4 to
232.6 between those years (Health Statistics Yearbook
2022).
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Various drug groups with different pharmacolog-
ical mechanisms of action are used in the treatment
of hypertension. These drug groups include diuret-
ics (thiazide diuretics, potassium-sparing diuretics,
loop diuretics), those that block angiotensin produc-
tion or affect Angiotensin Receptor Blockers (ARB),
Angiotensin Converting Enzyme (ACE) inhibitors,
renin inhibitors, sympatholytics (alpha-blockers,
beta-blockers, adrenergic neuron blockers, gan-
glion blockers) and vasodilators (calcium channel
blockers, other direct-acting vasodilators) (Benow-
itz, 2018). Some of these drugs are recommended in
the guidelines for the first-stage pharmacotherapy of
hypertension. Although there are some differences
between these guidelines, ACE inhibitors, ARBs, cal-
cium channel blockers (some guidelines recommend
dihydropyridines which are vasoselective calcium
channel blockers), and diuretics (thiazide group di-
uretics, some guidelines also recommend potassi-
um-sparing diuretics) are recommended as first-line
hypertension pharmacotherapy. Beta-blockers are
also recommended as first-line treatment in patients
with ischemic heart disease or in patients who want
to manage heart rate (Arici et al., 2015; Whelton et al,,
2018; Guideline for the pharmacological treatment of
hypertension in adults, 2021; Hipertansiyon Tan1 Ve
Tedavi Kilavuzu, 2022; McEvoy et al., 2024). In addi-
tion, the effectiveness and safety of fixed-dose com-
binations of these antihypertensive drugs have been
demonstrated, and WHO included these drugs in the

essential medicines list in 2019 (Salam et al., 2020).

In this study, we aimed to evaluate the box sales
trends of essential drugs recommended in national
and international guidelines for treating hypertension
in Tirkiye according to drug groups and subgroups
and to compare these trends among themselves and

with total cardiovascular system drug sales trends.
MATERIAL AND METHOD
This study analyzed retail and hospital box sales

of antihypertensive drug groups recommended by

national and international guidelines. The data used
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in this study were obtained from IQVIA. IQVIA is a
global pharmaceutical consultancy company that col-
lects sales and price data of medicines from many dif-
ferent countries. The company collects data from the
pharmaceutical market supply and distribution chain.
The IQVIA data used herein includes the number of
boxes sold from wholesalers for the selected sample of
medical preparations for 66 months between January
2019 and June 2024. The data includes 3-month peri-
ods starting from the first quarter of 2019 and ending
in the second quarter of 2024. Thus, 22 time points
were used in the study. In addition, box sales data for 5
years between 2019 and 2023 were used as annual box
sales. The data were provided by IQVIA as monthly
drug box sales, indicating the active ingredients and
Anatomical Therapeutic Chemical (ATC) groups.
ATC is a system for the categorization of pharmaceu-
tical active ingredients based on their effects on the
organs or systems (ATC/DDD Toolkit). In the study,
the pharmaceuticals were grouped according to ATC
groups and active ingredients. The data does not con-
tain any patient or personal information or prescrip-

tion information.

First, cardiovascular system drugs (Class C ac-
cording to ATC classification) were grouped at the
ATC3 level and annual box sales volume between
2019-2023 was calculated. Data for double and triple
fixed-dose combination pharmaceuticals containing
active ingredients from different groups have been
included only under the drug groups they are clas-
sified within the ATC system. Data for cerebral and
peripheral vasotherapeutic drugs, topical antihemor-
rhoid drugs, and medications used in the treatment of
pulmonary arterial hypertension were excluded from
the study.

Then, the annual box sales data of antihyperten-
sive drugs between 2019 and 2023 were examined.
The data of drug groups included in national and
international guidelines as antihypertensive drugs
were examined within the framework of ATC4 level
classification (Arici et al., 2015; Whelton et al., 2018;

Guideline for the pharmacological treatment of hyper-

tension in adults, 2021; Hipertansiyon Tani Ve Tedavi
Kilavuzu, 2022; McEvoy et al.,, 2024). The antihyper-
tensive drug groups whose sales data were examined
were ACE inhibitors, ARBs, calcium channel blockers,
beta-blockers, centrally acting sympatholytics, other
peripherally acting sympatholytics, thiazide group di-
uretics, and potaatc4ssium-sparing diuretics. In addi-
tion to the mono forms of these drugs, their fixed-dose
combination forms were also examined as separate
subgroups. The fixed-dose combination subgroups are
ACE inhibitors + diuretics, ACE inhibitors + calcium
channel blockers, ARB + diuretics, ARB + calcium
channel blockers, ARB + neprilysin inhibitors, calcium
channel blockers + statins, thiazide + potassium-spar-
ing diuretics and beta blockers + diuretics in two drug
fixed-dose combinations, and ACE inhibitors + calci-
um channel blockers + diuretics and ARB inhibitors
+ calcium channel blockers + diuretics in triple-drug

fixed-dose combinations.

The box sales data of diuretics, drugs that block
angiotensin production or effect (ARB and ACE in-
hibitors), beta-blockers, and calcium channel blockers
were examined independently. These four groups were
classified separately according to their mono and fixed-
dose combination, and the 3-month box sales data be-
tween the first quarter of 2019 and the second quar-
ter of 2024, change rates, and the amounts of medical

preparations in these groups were shared separately.

The changes in the total sales volume data of the
drugs examined in the study were compared with the
sales volume changes of cardiovascular system drugs in
the same period. In this study, grouping, addition, and
percentage calculations were performed using Micro-
soft Excel. Additionally, graphs and tables were created

with Microsoft Excel.
RESULTS AND DISCUSSION

While cardiovascular system drugs sold a total of
225,038,590 boxes in 2019, it increased by 18.10% and
sold 265,766,918 boxes in 2023. Below are box sales
for cardiovascular system medication classes at the
ATC3 level from 2019 to 2023 (Table 1).
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Table 1. Box sales for cardiovascular system medication classes at the ATC 3 level between 2019-2023.

Drug Groups (ATC3 Level) 2019 2020 2021 2022 2023
Cardiac Glycosides 685,330 694,589 709,389 658,176 576,250
Antiarithymics 2,478.259 2,387,156 2,602,548 3,036,789 2,949,973
Other Vasodilators Used in Cardiac
Diseases (excluding nitrates, calcium
8,401,191 9,383,448 9,630,685 9,110,695 8,893,443
canal blockers, renin-angiotensin system
inhibitors)
Nitrites and Nitrates 4,330,763 4,498,612 4,166,555 4,053,054 3,786,499
Cardiac Stimulants (excluding cardiac
) 84,090 80,810 110,709 94,500 99,471
glycosides)
Other Antihypertensives (Central and
4,154,420 4,415,927 4,354,237 5,002,136 5,290,594
Peripheral Effects)
Diuretics (mono and fixed-dose
. 15,229,910 16,001,615 16,286,815 15,311,724 15,949,625
combination)*
Beta Blockers (mono and fixed-dose
60,543,231 65,598,097 67,151,393 67,979,337 70,110,291
combination)*
Calcium Canal Blockers (mono and fixed-
19,525,661 21,304,975 21,148,323 20,891,310 21,146,152
dose combination)*
Angiotensin Converting Enzyme
Inhibitors (mono and fixed-dose 37,194,441 40,861,750 42,420,237 43,293,906 43,764,708
combination)*
Angiotensin Receptor Blockers (mono and
49,635,836 55,163,416 53,396,957 57,628,803 58,367,238
fixed-dose combination)*
Cholesterol and Triglyceride Regulators
22,710,158 28,143,144 30,264,136 34,448,434 34,603,590
(mono)
Cholesterol and Triglyceride Regulators
0 0 4,268 88,761 173,076
(fixed-dose combination)
Cholesterol and Triglyceride Regulators
(fixed-dose combinations with other 65,300 69,567 71,711 65,579 56,008
groups)*
TOTAL 225,038,590 248,603,106 252,317,963 261,663,204 265,766,918

included only in the drug groups they are included in the ATC classification

* Data for double and triple fixed-dose combination pharmaceuticals containing active ingredients from different groups have been

Among the antihypertensive drug groups whose sales data were investigated, box sales of ACE inhibitors in-
creased by 17.67% in 2023 compared to 2019, while ARBs increased by 17.59%. The increase rate for this period
was 8.30% for calcium channel blockers, 15.80% for beta blockers, and 4.73% for diuretics. The following table
presents the sales of antihypertensive medications from 2019 to 2023, which were examined by categorizing

them at the ATC4 level by national and international norms (Table 2).
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Table 2. Box sales for antihypertensive medications at the ATC4 level between 2019 — 2023.

Drug Groups (ATC4 Level) 2019 2020 2021 2022 2023
Potassium-Sparing Diuretics (mono) 458,448 513,015 516,805 567,169 619,750
Thiazide Group Diuretics (mono) 3,129,853 3,302,538 3,251,199 2,957,196 2,834,971
Potassium-Sparing Diuretics+Thiazide

Group Diuretics 1,713,848 1,550,639 1,527,162 1,499,500 1,473,525
(Fixed-Dose Combination)

Vasopressin Antagonist Diuretics (mono) 32,216 72,456 99,237 8,791 26,862
Centrally Acting Sympatholytics (mono) 521,857 524,883 458,251 482,232 479,470
:)ee)::f:l:i:l:z::tli;l()gciz:f?::::)lcs 3,632,563 3,891,044 3,895,986 4,519,904 4,811,124
Beta Blockers (mono) 58,826,819 63,632,381 64,943,282 65,614,292 67,418,808
Beta Blockers+Diuretics

(Fixed-Dose Combination) 1,716,412 1,965,716 2,208,111 2,365,045 2,691,483
Calcium Channel Blockers (mono) 19,525,661 21,304,975 21,148,323 20,891,310 21,146,152
Calcium Channel Blockers+Statines

(Fixed-Dose Combination) 65,300 69,567 71,711 65,579 56,008
Angiotensin Converting Enzyme

Inhibitors (mono) 13,335,618 14,412,486 14,782,213 15,134,327 15,163,892
Angiotensin Converting Enzyme

Inhibitors+ Diuretics 15,339,761 16,281,795 16,425,520 16,177,343 15,931,795
(Fixed-Dose Combination)

Angiotensin Converting Enzyme

Inhibitors+ Calcium Channel Blockers 7,092,512 8,127,127 8,525,833 8,498,466 8,849,164
(Fixed-Dose Combination)

Angiotensin Converting Enzyme

Inhibitors+ Calcium Channel Blockers+ 1,426,550 2,040,342 2,686,671 3,483,770 3,819,857
Diuretics (Fixed-Dose Combination)

Angiotensin Receptor Blockers (mono) 9,005,003 10,246,494 9,860,478 11,158,966 10,803,069
Angiotensin Receptor Blockers+Diuretics

(Fixed-Dose Combination) 34,036,946 37,138,626 35,273,668 35,867,229 35,394,639
Angiotensin Receptor Blockers+

Calcium Channel Blockers (Fixed-Dose 5,826,507 6,576,560 6,610,773 7,661,228 8,128,012
Combination)

Angiotensin Receptor Blockers+ Calcium

Channel Blockers+ Diuretics (Fixed-Dose 688,554 1,093,796 1,501,926 2,737,964 3,795,568
Combination)

Angiotensin Receptor Blockers+

Neprilysin Inhibitors 78,826 107,940 150,112 203,416 245,950
(Fixed-Dose Combination)

TOTAL 176,453,254 192,852,380 193,937,261 199,893,727 203,690,099

While antihypertensive drugs sold a total of 176,453,254 boxes in 2019, they increased by 15.44% and sold
203,690,099 boxes in 2023. The 3-month box sales data of antihypertensive drug groups between the first quar-
ter of 2019 and the second quarter of 2024 are shared in Figure 1. The best-selling drug group in all quarters
examined in the study of drugs that inhibit the Renin-Angiotensin System is the ARB-Diuretic fixed-dose com-
binations (Figure 1). The sales rate of ARB-Diuretic fixed-dose combination in all drug groups that inhibit
the Renin-Angiotensin System was 38.85% in the first quarter, while it was 32.30% in the last quarter. In this
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group, mono and fixed-dose combination pharma-
ceuticals of ACE inhibitor drugs were sold at a total
rate of 43.54% in the first quarter and 43.80% in the
last quarter.

In contrast, ARB mono and fixed-dose combina-
tion pharmaceuticals were sold at a rate of 56.46% in
the first quarter and 56.20% in the last quarter. Inves-
tigations on the use of mono and fixed-dose combina-
tion medicines revealed that the sales of mono med-
ications in this category (ARB+ACE inhibitors) were
25.98% in the first quarter and 25.35% in the last. In
the first quarter, the fixed-dose combination pharma-
ceutical sales rates of ACE inhibitors and ARBs were
74.02%; in the last quarter, they were 74.65%. When

the sales rates of fixed-dose combination pharmaceu-
ticals were investigated among themselves, it was seen
that the triple-drug fixed-dose combination pharma-
ceuticals of ACE inhibitors (ACE inhibitor + Calcium
channel blocker + Diuretic combination) sold at a rate
of 5.27% in the first quarter. In comparison, the sales
rate increased to 15.74% in the last quarter. Similarly,
it is seen that the triple-drug fixed-dose combination
pharmaceuticals of ARBs (ARB + Calcium channel
blocker + Diuretic combination) sold at a rate of 1.51%
in the first quarter, while the sales rate increased to
11.21% in the last quarter. The usage rates of two and
triple-drug fixed-dose combination pharmaceuticals
of ACE inhibitors and ARBs between 2019-2023 are

shared in Figure 2.
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Figure 1. Box Sales of Drugs Acting on the Renin-Angiotensin System (Both Mono and Fixed-dose Combina-

tions)
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Ratio of Fixed-Dose Combination Pharmaceuticals of Angiotensin
Converting Enzyme Inhibitors
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Figure 2a. Ratio of Fixed-Dose Combination Pharmaceuticals of Angiotensin Converting Enzyme Inhibi-

tors

Figure 2b. Ratio of Fixed-Dose Combination Pharmaceuticals of Angiotensin Receptor Blockers
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Dihydropyridine derivative medications were the
best-selling mono calcium channel blocker pharma-
ceuticals across all research quarters (Figure 3). While
the sales rate of mono dihydropyridine derivative cal-
cium channel blockers in all calcium channel blocker
groups was 45.18% in the first quarter, it was 36.89%
in the last quarter. This group’s overall sales rate for
mono and fixed-dose combination medications con-
taining dihydropyridine derivatives was 82.73% in
the first quarter and 89.00% in the last. In contrast,
sales of benzothiazepine mono and fixed-dose com-
bination medications were 15.61% in the first quar-
ter and 10.15% in the last. Phenylalkylamine deriva-
tives, on the other hand, sold at a rate of 0.85% in the
most recent quarter and 1.66% in the first. Accord-
ing to calculations, the overall sales rates of calcium
channel blocker fixed-dose combination medications
were 43.15% in the first quarter and 56.11% in the
last. When the sales rates of fixed-dose combination
pharmaceuticals were examined among themselves,
it was seen that the triple-drug fixed-dose combina-
tion pharmaceuticals of dihydropyridine derivative
calcium channel blockers (ACE inhibitor + Calcium
Channel Blocker + Diuretic Combination and ARB
+ Calcium Channel Blocker) sold at a rate of 12.58%
in the first quarter. In comparison, the sales rate in-

creased to 36.35% in the last quarter.

Among diuretic pharmaceuticals, thiazides were
the best-selling drug group in all quarters investigated
(Figure 4). When all the fixed-dose combinations and
mono forms were analyzed, ARB-Diuretic fixed-dose
combinations were the best-selling drug subgroup. In
the first quarter, the sales rate of ARB-Diuretic fixed-
dose combinations across all diuretic medication
groups was 57.71%; however, in the final quarter, it
dropped to 49.84%. It was determined that the overall
sales rate of diuretic fixed-dose combination medica-
tions was 93.64% in the first quarter and 94.98% in
the last. When the sales rates of fixed-dose combina-
tion drugs are examined among themselves, it was
seen that the triple-drug fixed-dose combinations of
diuretics (ACE inhibitor + Calcium Channel Blocker
+ Diuretic Combination and ARB + Calcium Chan-
nel Blocker + Diuretic Combination) sold at a rate
of 3.54% in the first quarter. In comparison, the sales
rate increased to 16.43% in the last quarter.

Cardioselective beta-blockers are the best-sell-
ing class of beta-blocker medications throughout all
study quarters (Figure 5). Cardioselective beta-block-
ers were sold at a rate of 78.85% in the first quarter
and 81.71% in the last quarter across all beta-blocker
medication categories. According to calculations, the
overall sales rate of beta-blocker fixed-dose combina-
tions was 2.96% in the first quarter and 3.64% in the

last quarter.

Box Sales of Dihydropyridine Derivative Calcium Channel Blockers (Mono Forms)

o~

BoxSales (Million)

2019
1Q

2019
2.Q

2019
3.Q

2019
4.Q

2020
1.Q

2020
2.Q

2020
3.Q

2020
4.Q

2021
1Q

2021
2.Q

2021
3.Q

2021
4.Q

2022
1Q

2022
2.Q

2022
3.Q

2022
4.Q

2023
1.Q

2023
2.Q

2023
3.Q

2023
4.Q

2024
1.Q

2024
2.Q

——DHP (mono) = Phenylalky. (mono) ~ ==—Benzothi. (mono)

Fig.3

Figure 3. Box Sales of Dihydropyridine Derivative Calcium Channel Blockers (Both Mono and Fixed-dose

Combinations)
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Figure 5. Box Sales of Beta Blockers (Both Mono and Fixed-dose Combinations with Diuretics)

WHO estimates that approximately 1.28 billion
adults aged 30-79 suffer from hypertension world-
wide. It is also stated that the number of adults with
hypertension increased from 594 million to 1.13 bil-
lion between 1975 and 2015 and that this increase
was seen mainly in low- and middle-income coun-
tries (WHO, 2023). In Tiirkiye, various studies have
demonstrated the prevalence of hypertension. In the
Turkish Hypertension Prevalence Study PatenT1 the
prevalence of hypertension adjusted for age and gen-
der was determined 31.8% in 2003 (Altun et al., 2005).
In a recent study, Bayram et al. showed that 36.5% of
adults in Tirkiye had hypertension in 2021 (Bayram
etal.,, 2021). Common chronic diseases, including hy-

pertension, are shifting the disease burden of coun-

tries from acute diseases to chronic diseases. Chronic
diseases, especially hypertension, and diabetes, cause
significant economic and moral burdens also in our
country (Saglik Teknolojileri Degerlendirme Rapo-
ru 3). The Ministry of Health’s Health Statistics re-
port indicated that the sales volume of cardiovascu-
lar medicines increased by approximately 28% from
225.9 million boxes in 2017 to 291 million boxes in
2022 (Health Statistics Yearbook 2022). In this study,
we determined that the total sales volume of anti-
hypertensive drugs recommended in the guidelines
increased by 15.44% between 2019 and 2023 in the
Turkish market.

Hypertension treatment includes lifestyle changes

such as achieving an ideal body weight, healthy diet,
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salt restriction, quitting smoking, alcohol restriction,
being active, and managing stress, as well as phar-
macotherapy. The Turkish Hypertension Consensus
report prepared in 2015 recommended drugs from
the diuretic, beta-blocker, calcium channel blocker,
angiotensin-converting enzyme (ACE) inhibitor, and
angiotensin receptor blocker (ARB) groups for use in
hypertension pharmacotherapy (Arict et al., 2015).
Again, in the guide prepared by the Turkish Endocri-
nology and Metabolism Association, thiazide group
diuretics, calcium channel blockers, ACE inhibitors,
and ARBs are the four major antihypertensive drug
groups (Hipertansiyon Tani Ve Tedavi Kilavuzu,
2022). In the guideline published by the World Health
Organization in 2021, thiazide diuretics, ACE inhib-
itors, ARBs, and long-acting dihydropyridine deriv-
ative calcium channel blockers were recommended
in pharmacotherapy as first-line hypertension treat-
ment. At the same time, it was stated that beta-block-
ers should be evaluated in patients with ischemic heart
disease (Guideline for the pharmacological treatment
of hypertension in adults, 2021). In the guideline pre-
pared by the American College of Cardiology and the
American Heart Association published in the United
States (US) in 2017, ACE inhibitors, ARBs, dihydro-
pyridine-derivative and non-dihydropyridine-deriv-
ative calcium channel blockers, and thiazide group
diuretics were recommended in the first-line hyper-
tension treatment (Whelton et al., 2018). In the latest
guideline published by the European Society of Car-
diology, ACE inhibitors, ARBs, dihydropyridine-de-
rivative calcium channel blockers, thiazide group
diuretics, and potassium-sparing diuretics are recom-
mended in first-line hypertension treatment. Addi-
tionally, beta-blockers are advised as first-line therapy
for individuals with heart failure or angina, following
myocardial infarction, or for those seeking to regulate
their heart rate (McEvoy et al., 2024). However, dif-
ferent publications criticize the use of beta-blockers
in first-line therapy because of their slightly reducing
effect on the risk of stroke (Messerli et al., 2023).
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CONCLUSION

In this study, the last 66-month sales data of an-
tihypertensive medication groups recommended by
guidelines were analyzed separately. In 2019, ARB
mono and combination preparations sold approxi-
mately 49.6 million boxes in Tiirkiye, while ACE in-
hibitors sold approximately 37.1 million boxes. It is
observed that the market share between the two drug
groups that inhibit the renin-angiotensin system,
ACE inhibitors, and ARBs, did not change during the
period examined in the study. These box sales reached
approximately 58.3 million for ARBs and approxi-
mately 43.7 million for ACE inhibitors in 2023. In a
different study examining the market distribution of
hypertension drugs in Tiirkiye in 2020 and 2021, the
highest box sales were in drugs that block angioten-
sin production or effect, followed by beta blockers.
Among drugs that block angiotensin production or
its effect, the highest box sales were in ARB and thia-
zide fixed-dose combinations (Tengiz et al., 2023). A
prior study indicated that the consumption of ARB
group antihypertensives increased by 175% from
2005 to 2010, and ACE inhibitors by 17% in Tiirkiye
(Kogkaya et al., 2012). In a recent study ACE inhibitor
and ARB sales in various European countries were ex-
amined using different parameters. Mono and fixed-
dose combination pharmaceuticals of ACE inhibitors
and ARBs were evaluated together, and the total sales
of both pharmaceuticals were examined. When the
amount of drug consumption per capita in 2016 was
examined, the consumption of ARB and ACE inhib-
itors was close to each other in France and Spain,
while ACE inhibitor consumption was determined
to be dominant over ACE inhibitor consumption, es-
pecially in Poland, Hungary, Romania, and the UK.
It was determined that the ARB consumption rate in
the total consumption of these two drug groups was
1% in Poland, Hungary, and Romania in 2001, over
15% in 2009, and over 25% in 2016. The increase in
ARB consumption in Eastern European countries was
explained by the entry of generic medications in these

markets. However, this increase was not detected in
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other European countries, the Netherlands, England,
and Italy. ARB sales data reached a certain plateau and
remained at that level for a long time. It was stated that
this situation shows that drug policies and regulations
are essential factors affecting drug consumption at
the country level (Kovacs et al., 2021). Another study
conducted in the Baltic countries (Estonia, Lithua-
nia, and Latvia) found that the most commonly used
medicine class was medications that block the action
or synthesis of angiotensin and that the usage of an-
tihypertensive agents has grown between 2008 and
2018. The mono forms of ACE inhibitors were deter-
mined as the most commonly used subgroup. Anoth-
er critical data in that study is a remarkable increase
in ARB use between 2008 and 2018 (Treciokiene et
al.,, 2022). In a study in Bosnia and Herzegovina and
Serbia, it was demonstrated that the use of antihyper-
tensive drugs increased more than threefold between
2009 and 2019. ACE inhibitors were the most often
used medication class during the years under review,
followed by calcium channel blockers. The difference
in use between the two groups is about 2-fold. It was
found that the combination of ACE inhibitors with
thiazide diuretics was close to calcium channel block-

ers in those years (Kalini¢ et al., 2022).

On the other hand, a study examining the anti-
hypertensive drug market in India showed that the
market grew by 6.9% between 2016 and 2018. In that
study, it was demonstrated that the group with the
highest market share among mono drugs was calci-
um channel blockers, while beta blockers and ARBs
followed this group (Sahoo et al,, 2021). We showed
that mono forms of beta-blocker agents have sold
over 60 million boxes annually since 2020, and car-
dioselective beta-blockers accounted for more than
80% of these sales. The point to remember here is that
beta-blockers are also used in the treatment of other
cardiovascular diseases. Therefore, it cannot be con-
cluded from the data in our study that the group of
drugs used as mono to treat hypertension in Turkey
is cardioselective beta blockers. On the other hand,

while mono forms of calcium channel blockers were

sold around 20 million boxes annually during the five
years, box sales of their fixed-dose combined forms
increased by over 60% since 2019, approaching 25
million. When the data of calcium channel blockers
are examined, it is seen that the group predominantly
used in Tiirkiye is dihydropyridine derivatives under

the guidelines.

Fixed-dose drug combinations have also been
shown to increase patient compliance with antihyper-
tensive drug treatment (Tsioufis et al., 2020). Fixed-
dose drug combinations are recommended in terms
of effectiveness and cost in the treatment of hyper-
tension, and in recent years, WHO has added some
of these drugs to the essential drug list (Salam et al.,
2020). In our study, we showed that combinations of
drugs used in the treatment of hypertension are wide-
ly used, and their use has increased over the years. In
contrast to their mono formulations, we discovered
that fixed-dose combinations of ACE inhibitors and
ARBs are more often used. In recent years, fixed-dose
calcium channel blockers have begun to outsell their
combined formulations. In a study that investigated
data from 75 countries between 2010 and 2021, it was
stated that the use of fixed-dose combined antihy-
pertensive drugs increased in low-income countries
compared to middle- and high-income countries.
However, it was found that antihypertensive drug
consumption rates were significantly lower in these
countries compared to middle- and high-income
countries (Jayawardana et al., 2024). In a study in
Germany, it was stated that, despite the recommen-
dation of fixed-dose combination drugs in the joint
guideline of the European Society of Cardiology and
the European Society of Hypertension in 2018, fixed-
dose combination drugs had a share of 15.4% in an-
tihypertensive drug box sales in 2016. Still, this share
decreased to 10.9% in 2020 (Mahfoud et al., 2023). In
the study in India between 2016-2018, mentioned in
the paragraph above, it was seen that fixed-dose com-
binations of two drugs had a share of 36% in the entire
antihypertensive drug market (Sahoo et al., 2021). In
the study in Bosnia and Herzegovina and Serbia be-
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tween 2009 and 2019, as mentioned above, it was seen
that the combination of ACE inhibitors and thiazide
diuretics were the two most preferred antihyperten-
sive drug groups after mono ACE inhibitors, together
with calcium channel blockers (Kalinié¢ et al., 2022).
One of the essential results of this study is the demon-
stration that sales dates of triple fixed-dose drug
combinations have been increasing over the years
in Tirkiye. It has been determined that triple fixed-
dose combinations of ARBs and ACE inhibitors that
suppress the renin-angiotensin system with calcium
channel blockers and diuretics have been increasing
regularly in the period examined in the study. We be-
lieve that these rising rates should be evaluated con-
cerning the diagnosis, management, and treatment of

hypertension in Tiirkiye.

In each country, the choice of antihypertensive
drug group in the treatment is different. Generic
formulations, pharmaceutical strategies, legal frame-
works, and other variables in various nations con-
tribute to this circumstance. As a result, according
to the data in our study, we demonstrated that the
drug groups that have the highest share in the anti-
hypertensive drug market in Tiirkiye in recent years
are the groups recommended in the guidelines. We
found that the total box sales of these drugs increased
by 15.44% between 2019 and 2024. However, it is not
possible to conclude that this data only covers medi-
cine sales for the treatment of hypertension, particu-
larly beta blockers, because our analysis only includes
wholesaler sales data without prescription and diag-
nosis information. It would be more beneficial for
future studies to include clinical data such as diag-
nosis and the treatment step in which the drugs are
used. As mentioned above, an essential finding of this
study is that triple fixed-dose combination sales are
increasing regularly. This data is essential for assessing
the rational treatment of hypertension in our nation.
Such studies are helpful because they contribute to the
assessment of whether drugs used in the treatment

of chronic diseases are used rationally following the
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guidelines, as well as to the status of access to drugs in
countries. More detailed studies are needed on med-
ications used in the treatment of all chronic diseases,
especially hypertension, to evaluate health systems
and public health.
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