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THE STUDY OF DOCTORS’ ATTITUDE TO THE USE
OF FIXED COMBINATIONS IN THE THERAPY OF ARTERIAL

HYPERTENSION

Aim. To study doctors’ attitude to the prescription of fixed combinations of antihypertensive drugs by
a questionnaire survey, as well as the factors that determine this choice.

Materials and methods. Specially designed questionnaires were used for the study; the data were
analyzed using the method of a priori ranking, system analysis, mathematical-statistical methods, the analogy
and comparison methods.

Results. The questionnaire survey involved 162 doctors, among them cardiologists (45.1 % of the sam-
ple) with the work experience from 12 to 40 years dominated. The studies have shown that most doctors
prefer to combine angiotensin-converting enzyme inhibitors with a diuretic or a calcium channel blocker.
When prescribing fixed combinations, their effectiveness, safety and duration of action of the medicines
selected are taken into account.

Conclusions. A sociological study has been conducted among doctors; the groups of combined antihy-
pertensive drugs that are preferred have been identified. It has been found that for the further development
of the pharmaceutical provision of the population, doctors see the need to develop new combined medi-
cines. Therefore, according to the interviewed doctors, such combinations of drugs as ramipril with indapa-
mide, bisoprolol with indapamide, metoprolol with ramipril and indapamide; ramipril with amlodipine and
indapamide are the most relevant, safe and effective among the new drugs proposed for the development.

Key words: arterial hypertension; antihypertensive drugs; fixed combinations; questionnaire survey;
method of a priori ranking.

H. B. MAJIAHYYK, M. B. JIEMUYYK

TepHoninbcokull HayioHaabHUl MeduyHull yHigepcumem imeni L. . [opb6auescbkozo
MO3 Ykpainu, m. TepHonine

JIOC/IIIKEHHSI CTABJIEHHS JIIKAPIB /10 BUKOPUCTAHHSI ®1IKCOBAHUX KOMBIHALIH
Y TEPAIIII APTEPIAJIbHOI INIEPTEH3II

MeTa - BUBYMTH CTABJIEHHS JIiKapiB [10 MpU3HaYeHHs GiKCOBAaHUX KOMOiHAIill aHTUTiNepTeH3UBHUX
JIiKapCbKHX 3aC06iB LIJIIXOM aHKETHOTO ONMTYBAHHS, a TaKOXK GaKTOpiB, 1[0 3yMOBJIIOIOTH Lieit BUOID.

MaTepiasnu Ta MmeTogM. [yis AOCi/IP)KEHHsI BUKOPHUCTOBYBAJIH CllelliaJlbHO po3po6JieHi aHKeTH-
ONUTYBAJbHUKY, JaHi aHA/Ii3yBal METOZOM apiopHOTO paHXKyBaHHs GaKTOpPiB. 3aCTOCOBYBAIN TaKOXK
CUCTEeMHUH aHaJli3, MaTeMaTUKO-CTATUCTUYHI METO/H, METO/ aHaJIOTii i MOpiBHAHHS.

Pe3ysibTaTH AOCAiJKeHHA. B aHKeTHOMY ONIUTYBaHHI B35/1M yyacTb 162 sikapi, cepef AKUX JOMiHY-
BasM Kapgiosioru (45,1 % Bubipku), 3i craxkeM po6oTH Big 12 10 40 pokiB. JlocaimkeHHS 3aCBif9MIIH, 1110
GinbLIiCTD JiKapiB Ha/la€e epeBary MoeAHAHHIO iHTiGITOPIB aHIOTEH3UH-IEPETBOPIOBAIbLHOTO depMeH-
Ty 3 AlypeTHKoM a6o 3 6JI0KaTOpOM KasblieBUX KaHaJiB. [[pu3Havatoun ¢ikcoBaHi koM6iHalii, BpaxoBy-
I0Tb IXHIO epEeKTHUBHICTb, 6€3MeYHICTh Ta TPUBAIICTB [iii 06paHOro AJIs JiKyBaHHS JiKapChKOTro 3acoby.

BucHoBKuU. [IpoBeieHO comioioriuHe AoCai)KEeHHS cepeJ, JliKapiB, BU3HAYEHO IPyNnu KOMOIHOBaHUX
AQHTUTiNepTeH3UBHUX JIIKAPCHKUX 3aC06iB, AKUM HaZIAl0Th IlepeBary. BusiB/ieHo, 1110 /1151 TOJaJIbIIOTO PO3BUTKY
¢dapmManeBTHUHOTO 3a6e3MeYyeHHs HaceJeHHs JIikapi BBRXKAKOTh 3a JI01iJibHEe PO3pOOGUTH HOBi KOMGiHOBa-
Hi JikapchKi 3aco6u. OTxe, Ha JYMKY ONUTAaHUX JiKapiB, Taki koM6iHauii JI3, sk paminpu 3 inganamigom,
6icompoustos 3 iHAaNaMiJoM, METOINPOJIOJ 3 paMipPUJIOM Ta iHAANAMiJoM; paMinpuJI 3 aMJIOAUNIHOM Ta
iHanamMizioM € HalG6ibII aKTyaJIbHUMHU, 6e3eYHUMHU Ta epeKTUBHUMHU cepe/] 3aIpONIOHOBAHUX /10 PO3-
po6ku HoBUX JI3.

Kaiwouoegi caoea: aprepianbHa rinepreHsis; aHTUrinepTeH3uBHi Jiikapcbki 3aco6u; ¢ikcoBaHi KOM6i-
Hauii; aHKeTHe ONUTYBaHHsH; METO/ allpiOpHOTO PaHXKyBaHHS.

Statement of the problem. Among cardio-
vascular diseases, arterial hypertension (AH)
is the leading risk factor for mortality and disa-
bility, despite the rapid development of medi-
cal technologies. An estimated 1.4 billion peo-
ple worldwide have high blood pressure (BP),

but only 14 % have it under control, even though
cost-effective treatment options exist and are
quite affordable [1].

The ISH Global Hypertension Practice Guide-
lines recommend giving preference to the use
of combinations of different active ingredients
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as separate tablets and in the form of fixed com-
binations in one dosage form. The advantages
of such approaches include achieving optimal
BP levels, improving patient adherence to the
treatment and preventing cardiovascular com-
plications [2-4].

Practical guidelines for the treatment of AH
recommend prescribing a dual fixed combina-
tion of drugs for the initial treatment. The next
stages of the therapy of hypertension involve
the use of a triple combination of drugs [5].

Fixed combinations provide additional be-
nefits for patients and healthcare programs,
including simpler dosing regimens, improved
adherence, better rates of BP control. They signi-
ficantly lower frequency of the treatment discon-
tinuation compared to monotherapy. The cost
of fixed-dose combination drugs can be the same
or lower than the cost of individual monodrugs
if they are purchased separately, but the logis-
tic costs are lower [6, 7].

Therefore, conducting sociological research
to study the use of combined hypotensive drugs
by doctors is necessary, and it will provide an
opportunity to implement measures to opti-
mize costs for effective and safe pharmaco-
therapy.

Analysis of recent research and publi-
cations. The issue of providing the population
with medicines for the treatment of AH was
considered in the scientific publications of
B. P. Hromovyk, A. S. Nemchenko, K. L. Kosya-
chenko, and others. To conduct the research,
the authors of the article previously performed
a comparative analysis of the range of combined
antihypertensive drugs (AHDs) available at the
pharmaceutical market of Ukraine in 2022 com-
pared to their availability in 2015 [8].

In December 2022, the pharmaceutical mar-
ket in Ukraine was saturated with a large num-
ber of AHDs. According to the State Register
of Medicines of Ukraine, 965 antihypertensive
drugs were registered, taking into account the
number of doses in the package, 413 of them
were combined ones.

The total number of dual combinations of
AHDs was 86.37 % of the range. The part of
fixed triple combination of active substances
that showed antihypertensive effect composed
13.63 % of the drug assortment. The largest
number of trade names (TN) contains combi-
nations of angiotensin I receptor blockers (ARB)

with a diuretic (26.63 %), angiotensin-convert-
ing enzyme inhibitors (iACE) with a diuretic
(19.85 %), as well as iACE with calcium chan-
nel blockers (CCB) 14.04 % and CCB with ARB
(13.8 %). A smaller number of trade names at-
tributed to such combinations as CCB with ARB
and a diuretic (5.33 %), CCB with iACE and
a diuretic (4.12 %), B-blockers ($-AB) with
iACE (1.94 %), B-AB with ivabridine (1.45 %).
The same share of the market belongs to drugs
containing a combination of CCB with iACE
and a statin, or 3-AB with CCB, which is 2.18 %
each, as well as CCB with a statin is 1.69 %.

[t was found that there was a significant
predominance of combined antihypertensive
medicines of foreign production, the share of
which was 82.71 % of the assortment.

Identification of aspects of the problem
unsolved previously. After analyzing the AHDs
nomenclature at the pharmaceutical market
of Ukraine in 2022 and comparing it with 2015,
it was found that the number of fixed combi-
nations of antihypertensive drugs increased.
Therefore, the study of doctors’ attitude to the
choice of fixed combinations of antihyperten-
sive drugs in the AH management becomes re-
levant. After all, when choosing possible com-
binations of antihypertensive drugs for the
treatment of patients with hypertension, it is
necessary to take into account many factors.

Objective statement of the article. To study
consumer preferences, to which doctors attach
significant importance when prescribing AHDs,
the method of expert evaluations was used.
This method is the process of determining the
quality characteristics of specific medicinal
products based on the evaluations of qualified
specialists. It is widely used in marketing re-
search and is a complex of logical, mathemati-
cal, and statistical measures [9].

The questionnaire templates used to sur-
vey doctors contained three blocks of ques-
tions. The first block of questions was aimed
at studying the list of fixed combinations of
AHDs most often prescribed for the treatment
of AH. The second block of the questionnaire
consisted of questions to study the opinion of
doctors regarding potentially possible combi-
nations of AHDs that would be relevant in the
treatment. In the third block of the question-
naire, we asked about the doctors’ assess-
ment of the factors that were important when
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prescribing drugs for the treatment of hyper-
tension. In the process of analyzing question-
naires, we also considered the information
about the specialty, work experience, and aca-
demic title of the respondents.

To analyze the results of the survey, the me-
thod of a priori ranking through rank transfor-
mation was used.

Presentation of the main material of the
research. After the research and comparison
of the product range of fixed AHDs combina-
tions at the Ukrainian market, it was decided
to conduct a sociological survey to determine
doctors’ preferences when prescribing medi-
cines.

For our further research, 162 doctors from
Ternopil, Ivano-Frankivsk, Uzhorod, Khmel-
nytsky, Chernivtsi, Kharkiv were selected for
the questionnaire survey. The ratio of doctors
depending on specialization and the work ex-
perience is shown in Table 1.

Doctors with different experience took part
in the survey. The doctors’ experience ranged
from minimum of 5 years to maximum of
47 years.

The questionnaire included three blocks of
questions.

The first block of questions aimed at stud-
ying the list of fixed AHDs that were most of-
ten prescribed for the treatment of hyperten-
sion (Table 2).

As a result of the survey, it was found that
26.29 % of doctors preferred the combination
of an iACE with a diuretic, indicating the fol-
lowing combinations of active substances: lisi-
nopril with hydrochlorothiazide (HCT), enala-
pril with HCT, perindopril with indapamide,
ramipril with HCT.

20.57 % of doctors indicated that they used
combinations of iACE with CCB: enalapril with
lercanidipine, lisinopril with nifedipine, rami-
pril with amlodipine, perindopril with amlo-
dipine, lisinopril with amlodipine.

ARB drugs with diuretics were prescribed
by 13.71 % of the surveyed respondents, na-
mely: valsartan with HCT, telmisartan with HCT,
azilsartan with HCT. 12.0 % of doctors pre-
ferred the triple combination of CCB with iACE
and a diuretic, indicating the combination of
perindopril with indapamide and amlodipine.

Table 1
THE RATIO OF DOCTORS DEPENDING ON SPECIALIZATION AND THE WORK EXPERIENCE
Specialty Percentage Work experience Percentage
Cardiologists 45.10 up to 10 years 9.80
Therapists 31.37 11-20 years 41.18
Family doctors 21.57 21-30 years 26.47
. 31-40 years 14.71
Neuropathologists 1.96 over 41 years -84
Table 2
COMBINATION OF ANTIHYPERTENSIVE MEDICINES PRESCRIBED BY DOCTORS
Share of
Combinations of AHDs groups prescribed
drugs, %

Angiotensin-converting enzyme inhibitors with a diuretic 26.29

Angiotensin-converting enzyme inhibitors with calcium channel blockers 20.57

Angiotensin Il receptor blockers with a diuretic 13.71

Calcium channel blockers with angiotensin-converting enzyme inhibitors and a diuretic 12.00

Calcium channel blockers with angiotensin Il receptor blockers 8.00

Calcium channel blockers with angiotensin Il receptor blockers and a diuretic 8.00

B-blockers with angiotensin-converting enzyme inhibitors 4.57

Calcium channel blockers with a diuretic 2.86

B-blockers with calcium channel blockers 1.71

B-blockers with a diuretic 1.71

Angiotensin-converting enzyme inhibitors with acetylsalicylic acid and a statin 0.57
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The shares of prescribing a dual combination
of CCB with BRA and a triple combination of
CCB with ARB and a diuretic were the same
and equaled 8.0 %. Doctors chose the combi-
nation of valsartan with amlodipine, telmisar-
tan with amlodipine, olmesartan with amlodi-
pine, and valsartan with amlodipine and HCT.

4.57 % of the interviewed specialists pre-
scribed B-AB with iACE (bisoprolol in combi-
nation with perindopril or ramipril, lisinopril).
CCB with a diuretic (amlodipine with inda-
pamide, amlodipine with HCT) accounted for
2.86 % of patients. The combinations of 3-AB
with CCB (nifedipine with bisoprolol (nebivo-
lol), bisoprolol with amlodipine), 3-AB with
a diuretic (nebivolol with HCT, atenolol with
chlorthalidone) accounted for 1.71 % of pa-
tients. Only 0.57 % of all interviewed specia-
lists prescribed ACE inhibitors with acetylsa-
licylic acid (ASA) and a statin (ASA with rami-
pril and atorvastatin).

The second part of the survey contained
questions for studying the doctors’ opinions of
regarding potentially possible combinations of
AHDs that would be relevant in the treatment.

We asked doctors to evaluate the relevance
of the creation, effectiveness and safety of the
combinations of AHDs proposed. For evaluation,
the respondents were presented with AHDs com-
binations that were not available at the Ukrai-
nian pharmaceutical market, but were regis-
tered in other countries:

e metoprolol with amlodipine (X!);

e metoprolol with ramipril (X?);

e metoprolol with hydrochlorothiazide (X3);
e atenolol with indapamide (X*);

» atenolol with hydrochlorothiazide (X®);

e amlodipine with hydrochlorothiazide (X°);
e ramipril with indapamide (X);

» bisoprolol with indapamide (X?);

¢ metoprolol with ramipril and indapamide

X*);

e ramipril with amlodipine and indapamide

(X1).

Some of the interviewed specialists ranked
the factors quite confidently, while other re-
spondents could not separate the degree of in-
fluence of the factors and gave them the same
ranks. Therefore, the results of the survey were
processed using a priori ranking through rank
transformation [9].

We made conclusions on the distribution
of factors into groups based on the comparison

of average values. For this purpose, Linke and
Wallace criterion was used. If the tabular value
of coefficient is bigger than the calculated va-
lue of coefficient K, > K .. it 2N be assumed
that the average ranks of the considered fac-
tors do not differ from each other and they
form a single group.

The coincidence of expert opinions was also
checked for each analyzed indicator using the

Kendall’s coefficient of concordance (w) [9, 10].

xS’
j=1
w= —~
Lo (l— k) —mE T
12 1:11
_ 1" s
7;_12 tu tll

k

where form .;sz - is the sum of squared de-

viations of the sum of the j-th factor from the
average sum of ranks;

k - is the number of factors;

m - is the number of specialists;

u - is the number of groups formed by factors

of the same rank in the i-ranking

t,— is the number of identical ranks in the u-th

group of the i-ranking.

This indicator can vary from 0 (no agree-
ment) to 1 (complete agreement. Therefore, the
concordance coefficient value of 0.42 was set
for efficiency. The statistical significance of the
concordance coefficient is established using
the Pearson test (x,*-criterion). The calculat-
ed value is compared with the tabular value of
the criterion. Thus, for all the indicators studied
when determining the x ?-criterion the signifi-
cance level is a = 0.05, and the number of de-
grees of freedom is equal to f=9.

The relevance, effectiveness and safety of
combined AHDs were evaluated by the value
of the sum of the ranks: the lower the rank, the
better the criterion was assigned to the com-
bination. According to the results obtained,
a chart of ranks was built.

Thus, the division of ranks by drug groups
depending on the relevance of the development
of new drugs for the treatment of hyperten-
sion took the following form (Fig. 1):

e I group: ramipril / amlodipine / indapa-
mide (X'°) > ramipril / indapamide (X’) >
metoprolol / ramipril / indapamide (X°) >
bisoprolol / indapamide (X?8);
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Fig. 1. Division of ranks depending on the relevance of the creation
of new combined drugs with the antihypertensive effect

II group: amlodipine / HCT (X®) > meto-
prolol / ramipril (X?) > metoprolol / am-
lodipine (X1);

[T group: metoprolol / HCT (X3) > atenolol
/ indapamide (X*) > atenolol / HCT (X5).
According to Linke and Wallace criterion,

the factors were divided into the following
groups depending on the effectiveness of the
drug combinations proposed (Fig. 2):

group [: ramipril / amlodipine / indapa-
mide (X!*) > ramipril / indapamide (X”) >
metoprolol / ramipril / indapamide (X*) >
bisoprolol / indapamide (X®);

group II: amlodipine / HCT (X®) > meto-
prolol / ramipril (X*) > metoprolol / am-
lodipine (X');

group III: metoprolol / HCT (X*) > atenolol
/ indapamide (X*) > atenolol / HCT (X*).

Evaluating the safety of the proposed drugs

and using Linke and Wallace criterion, the fol-
lowing groups of transformations were obtained

(Fig. 3):

[ group: ramipril / amlodipine / indapami-
de (X**) > ramipril / indapamide (X”") > me-
toprolol / ramipril / indapamide (X°") > bi-
soprolol / indapamide (X®);

I group: metoprolol / HCT (X*") > amlodi-
pine / HCT (X°) > metoprolol / ramipril
(X?") > metoprolol / amlodipine (X');

[T group: atenolol / indapamide (X*) > ate-
nolol / hydrochlorothiazide (X°).

The summary information on the criteria

studied for the selected indicators is given in
Table 3.

The small value of the concordance coeffi-

cient (moderate correlation) for all indicators
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Fig. 2. Division of ranks depending on the effectiveness of the antihypertensive drugs proposed
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Fig. 3. Division of the ranks regarding the safety of the drugs with the antihypertensive effect proposed

(safety, relevance, effectiveness) is explained
by the presence of several optimization fac-
tors, which makes it difficult to choose the de-
termining factor.

Therefore, it can be concluded that accord-
ing to the interviewed doctors, the combina-
tions of such drugs as ramipril with indapam-
ide; bisoprolol with indapamide; metoprolol
with ramipril and indapamide; ramipril with
amlodipine and indapamide are the most re-
levant, safe and effective among the new com-
binations proposed for the development.

At the third stage, the opinions of doctors
were studied regarding the factors that were

important when prescribing drugs for the treat-
ment of hypertension.

In the questionnaire, it was suggested to
evaluate the factors that, according to doctors,
must be taken into account when prescribing
combined AHDs. The analysis of the results ob-
tained is presented in Fig. 4.

A significant majority of the doctors inter-
viewed (97.07 %) considered the effectiveness
of the selected combined AHDs. The safety of
the drug was taken into account by 91.18 %
of the respondents, while 84.31 % paid atten-
tion to the duration of the drug action. In ad-
dition, 72.55 % of the doctors considered the

Table 3

SUMMARY INFORMATION OF THE CRITERIA STUDIED FOR THE SELECTED INDICATORS

Calculated Tabular value Calculated
. . , Tabular value
- value of Linke of Linke Kendel’s value of )
. Division , of Pearson'’s
Indicator and Wallace and Wallace concordance Pearson’s o
of ranks o o . . criterion
criterion criterion coefficient (w) criterion g
K g (xp -criterion)
calculated Ktabl (Xp C”te”on)
| group 0.222 1.45
Relevance | Il group 0.367 1.77 0.42 383.96 16.9
Il group 0.184 1.45
| group 0.332 1.45
Efficiency | Il group 0.407 1.77 0.50 461.92 16.9
[l group 0.127 1.45
| group 0.323 1.45
Safety | Il group 0.804 1.45 0.37 33947 16.9
[l group 0.040 2.23
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Fig. 4. Factors that are most taken into account by doctors when prescribing combined AHDs

potential interaction of the selected AHDs with
other drugs that the patient might use concur-
rently. The presence of concomitant diseases
in patients influenced the prescribing decisions
of 68.63 % of the doctors. Dosage and frequen-
cy of administration were taken into conside-
ration by 55.88 % and 47.06 % of specialists,
respectively. The price of the drug and the ma-
nufacturing company were deemed important
factors for 39.22 % and 30.39 % of the surveyed
respondents, respectively. Furthermore, a small
proportion (4.9 %) of physicians indicated that
the patients’ age played a role in their choice
of AHDs for the treatment of hypertension.
When asked about the preferred combina-
tions for the treatment of hypertension, it was
found that 61.76 % of specialists chose dual
combinations, 37.25 % favored triple combi-
nations, and only 0.98 % indicated their prefe-
rence for monodrugs. In addition, 62.75 % of
the respondents preferred foreign AHDs, while
only 37.25 % favored domestic ones. 95.1 % of
the surveyed respondents considered it neces-
sary to develop new fixed combinations of AHDs.
Conclusions and prospects of further
research. It has been determined that respon-
dents prefer the combination of iACE with
a diuretic or combinations of iACE with CCB.
ARB drugs with diuretics are prescribed by
13.71 % of surveyed respondents. Only 12.0 %
of doctors prefer a triple combination of CCB

with iACE and a diuretic, indicating the com-
bination of perindopril with indapamide and
amlodipine.

It has been found that, according to specia-
lists, the most actual, safe and effective among
the combinations proposed for the development
are: ramipril / indapamide; bisoprolol / inda-
pamide; metoprolol / ramipril / indapamide;
ramipril / amlodipine / indapamide.

97.07 % of the interviewed doctors take
into account the effectiveness and 91.18 % of
the respondents choose the safety of the drugs
for the treatment of hypertension, while only
39.22 % of the doctors take into consideration
the cost of the drugs, and 30.39 % of the sur-
veyed respondents pay attention to the manu-
facturer.

The majority of doctors prefer foreign anti-
hypertensive drugs (62.75 %), and only 37.25 %
prefer domestic ones. 95.1 % of the surveyed
respondents consider it appropriate to create
new dual combinations of drugs for the treat-
ment of hypertension.

The survey of doctors conducted regarding
the trends in prescribing combined antihyper-
tensive drugs allowed us to determine the re-
levance of the creation and development of do-
mestic combined antihypertensive drugs in or-
der to expand the range of this market niche.

Conflict of interests: authors have no con-
flict of interests to declare.
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