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Due to the development of the pharmaceutical industry, today there are a large number of drugs with similar properties and efficacy, but
little-studied pharmacodynamics and pharmacokinetics. There fore many medicines are prescribed more often and in larger quantities than
necessary. That is why patients and doctors often face the problem of polypharmacy in various fields of medicine including cardiology.

The paper presents the results of the analysis of 249 case histories of inpatients with cardiac profile. All patients with underlying cardiac
pathology (arterial hypertension, ischemic heart disease) had concomitant diseases. Patients with arterial hypertension had other concom-
itant diseases, most often gout, diseases of the digestive system, anemia. Chronic heart failure was found in the majority of patients with
arterial hypertension, ischemic heart disease, chronic rheumatic heart disease.

We have determined which pharmacological groups of drugs are prescribed to patients with arterial hypertension or chronic heart failure
and concomitant diseases: more than 60% of patients are prescribed drugs that are unsuitable for their condition. We analyzed and com-
pared treatment standards in Ukraine and the world and carried out that doctors in Ukraine use modern and effective methods of treatment.
The risks of prescribing a large number of drugs to patients are analyzed and the risks of dangerous drug interactions that can threaten the
life or health of the patient are identified. In particular, in the treatment of cardiac patients, doctors used combinations of calcium antag-
onists and beta-blockers, NSAIDs and antithrombotic drugs, corticosteroids and antibacterial drugs of the fluoroquinolone group, ACE
inhibitors and potassium-preserving diuretics, antiarrhythmic drugs and highly active diuretics, etc.

We compared medicinal prescriptions for the treatment of cardiovascular diseases with an interval of 10 years and revealed that in 2008 the
therapy often did not comply with the international and Ukrainian treatment protocols, however, in 2018, unwanted drug interactions were
found 4 times less often. That reflects the trend of doctors’ awareness of pharmacology and evidence-based medicine.
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Monidpapmauia B nikyBaHHI apTepianbHOI rinepTeHsii i cepueBol HeA0CTAaTHOCTI
C.b. JonuHcbka, B.C. lNMarackanoBa, M.B. XaiitoBu4

3aBsiki pO3BUTKY (hapMalleBTUYHOT Tay3i ChOTO/HI iCHY€E BeJIMKa KiJIbKICTh IpenapariB 3 HOAIOHUME BJIACTUBOCTSAME Ta e(eKTUBHICTIO, aje
MaJIOIOCI/KEHO0 (hapMakoAMHAMIKOIO i (hapMakoKiHeTrkow. Yepes e Garato JiKiB MPU3HAYAIOTHCS YacTille i B GiJIbIINX KiJIBKOCTAX, Hix
HeoOxiano. CaMe TOMy MallieHTH i JIiKapi 4acTo CTHKAIOTHCS 3 TPOOJIEMOIO mostihapMaltii B pisHUX rasy3sx MEIUIIMHN, B TOMY YHCJI i B KapiosIorii.
¥ crarti HaBesieHO pe3yIbTaTH aHati3y 249 icTopiil 3aXBopIOBaHb CTAIliOHAPHUX MAI[ICHTIB Kap/ioaorivHoro npodimo. Y ci namienTn Maji CymyTHi
3aXBOPIOBAHHS, OKPIM OCHOBHOI Kap/lioJIOTiuHOI maToJorii (aprepiaibHa rineprensis, inemiyna XxBopoba cepiis). Y naiieHTis i3 aprepiaabHOI0
rineprensieo OyJu iHII CYMyTHI 3aXBOPIOBaHHs, cepe/l SKUX HailyacTiine (ikcyBas Mojarpy, 3aXBOPIOBAHHS OPTaHiB TPaBJIEHHS, aHEMIIO.
XponivyHa cepiieBa HeJIOCTaTHICTh Oysia BUusiBJIeHa Y OLIbIIOI YACTUHY MAI[EHTIB 3 apTepialbHOW TillepTeHsi€elo, ileMiuHo XBOPOHoIo ceplis,
XPOHIYHOIO PEBMATHYHOIO XBOPOGOIO CEPIISL.

Busnaueno hapmMakoJIoriuHi TpyIu mpenaparis, siki IpU3HAYAIOTHCsE XBOPUM HA apTepiajibHy TilepTeHsito abo XPOHiYHY ceplieBy HeJ0CTaTHICTb
i cymyTHi 3axBopioBanst: Gibiie Hixk 60% marieHTaM MPU3HAYAIOT JIKH, 110 He € HeoOXiIHUME TIPU TaHuX 3aXBopioBanusx. [IpoBeseHo anaris
JIiIKapChbKUX NIPU3HAYEHD BiJITIOBiZIHO /10 CTAH/APTIiB JIiKyBaHHS B YKpaiHu i cBiTi: jikapi B YKpaiHi BUKOPUCTOBYIOTh Cy4acHi Ta epeKTUBHI Me-
Toau JiikyBanHs. [IpoanasizoBaHo pu3uKy y pasi MpU3HAYEHHS TAIlicHTaM BeJIUKOI KiTbKOCTI IpernapariB i BUSABIEHO PU3UKN BUHUKHEHHS He-
6e31eYHNX JIIKaPChKIX B3AEMO/LiA, 1110 MOKYTb 3arPOJKYBATU AKUTTIO YU 37I0POB’10 NallieHTa. 30Kpema, Py JIiKYBaHHI [AI[IEHTIB Kap/i0J0riyHOro
podisio JiKkapi BUKOPUCTOBYBaIM KOMOIHAIT aHTArOHICTIB KaJIbllilo Ta GeTa-aJpeHobJI0KaTOPiB, HECTEPOIAHUX MPOTU3ANATBHIX JIKAPCHKUX
3ac00iB Ta aHTHUTPOMOOTHYHUX IIPENapariB, KOPTUKOCTEPOIAIB Ta aHTHGAKTEpiaJbHUX JiKapChbKUX 3aco6iB rpynu dropxinoaonis, iAIID Ta
Kaliii3bepiraloynx AiypeTrkiB, aHTHAPUTMIYHNX JTIKAPCHKHUX 3aC00iB Ta BUCOKOAKTHBHUX JIiyPETUKIB TOIIO.

TIpu mopiBHsIHHI JIIKAPCHKUX [TPU3HAYEHD [IJIsT JTIKYBAHHSI CEPIEBO-CYANHHIX 3aXBOPIOBAHD 3 JECATHPIUHIM IHTEPBAJIOM BUsIBJIEeHO, 1110 B 2008
polli Teparis yacriiie He BiANOBiZaIa MiKHAPOAHUM Ta YKPAiHCHKUM TIPOTOKOJIAM JiKyBaHHs, ipote B 2018 poui Hebaskai Jikapcehki B3acMOJIii
BUSIBJIEHO Y 4 Pasu pijie, 110 BifoOGpakae TeHIeHIlito 06i3HaHOCTI TikapiB y hapMakosiorii i 10Ka30Bill MeANIMHI.

Kmiouosi cosa: nonipapmauis, apmepianvia inepmensisi, cepuesa nedoCmammicm, JiKy6ants, HiKapcoKi 63acMo0ii, Yyckiaonenus.

Monudapmaums B ne4eHUn aptepuasnbHOi rMNepTeH3nn U cepAeYHo HeJ0CTaTOYHOCTH
C.b. Aonunckas, B.C. NMorackanoBa, H.B. XaiTtoBu4

Buarozapst pazsutiio hapManeBTHIeCKOI OTPAC/IH CETO/HS CYIIECTBYET GOJIBII0E KOJMIECTBO TPEMNAPATOB ¢ MOXOKUMHU CBOicTBaME 1 adex-
TUBHOCTBIO, HO MAJIOUCCJIEIOBAHHOIT (hapMaKoMHAMUKON U (hapMaKOKUHeTHKOi1. V13-3a 9TOro MHOTHE JIEKapCTBA HA3HAYAIOTCS yalle 1 B 60Jib-
MUX KOJNYECTBAX, YeM HeoOX0AuMo. VIMEHHO T0ITOMY TAIMEHTB U BPAYM YacTO CTAIKUBAIOTCS ¢ TPOOJIEMON mosndapMaIii B pazinyHbIX
OTPACJISIX MEIMIMHBI, B TOM YHCJIE U B KAP/HOJIOTHH.

B crartbe npuBesieHbl pe3y ibTaThl anannsa 249 uctopuii 6ose3Hel CTalMOHaPHBIX MAIMEHTOB Kap/HOJOTHIecKoro poduis. Bee matments nme-
JI COTYTCTBYIOINME 3200 I€BaHNs1, KPOME OCHOBHOI Kap/[OJOTHYECKOiT MaTOJMOrHu (apTepuasibHas THIIePTeH3Hst, niieMnyeckas 00J1e3Hb cepli-
11a). Y MaruenToB ¢ apTepuaibHoOil rumepTeHsneii ObLIH APyrue CoIy TCTBYIONNE 3a00IeBaHU, CPEIU KOTOPBIX Yallle MArHOCTHPOBAIH TIOJIATPY,
3a00JIeBaHNs OPTAHOB MUIIEBAPEHNUS], AHEMUTO. XPOHUYECKAs! CepIeYHasi HEJIOCTATOYHOCTD Oblia OOHApyKeHa y OOJIbIIEH JacTh MAIMEHTOB ¢
apTepHaTbHOIL TIIePTEeH3Nell, HIIEMITIeCKON GOIE3HBIO CepIlia, XPOHNYECKOIT pEBMATIUECKOIT G0IE3HBIO CEPALA.

Onpesiesieripl (hapMakoJIOrnyecKye PyIIibl IIPENapaToB, KOTOPble HA3HAYAIOTCsT OOJIBHBIM apTepUaIbHOIl TUIepTeH3 el NIl XPOHIYECKOIl cep-
JEUHON HEZOCTATOYHOCTBIO U COMYTCTBYIONMH 3ab0eBaHmsIMIL: Gostee 60% MarmeHTaM Ha3HAYAIOT JEKAPCTBA, KOTOPBIE He SIBISIOTCST HE0OXO0-
JMMBIMU [P JAHHBIX 3a00seBanusx. [IpoBezen ananua BpadeOHbIX HA3HAYEHUI OTHOCUTEIBHO CTAHIAPTOB JIeYeHUsI B Y KparHe 1 MUpe: Bpaun
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B YKpauHe UCIO0Jb3yI0T coBpeMeHHble 1 a(hheKTUBHbIe MeTO/AbI Jeuenus. [IpoaHaIu3npoBatbl PUCKU MIPY HA3HAYCHUH TIAIEHTaM OOJIBIIOTO
KOJINYECTBA JICKAPCTB M BBISIBJICHO PHCKU BO3HUKHOBECHHS ONACHBIX JIEKAPCTBEHHBIX B3aUMOJECICTBUIN, KOTOPbIE MOTYT YIPOXKATh KU3HHU WJIN
3/I0POBBIO MAIMEHTa. B 4acTHOCTH, TIPU JICYEHUH TIAIMEHTOB KapHOJIOrHYeCKOro TPOMUIIs, BpAul UCIOIb30BAIN KOMOUHAIINY aHTarOHICTOB
Kanbius u Gera-aapenodaokaropos, HIIBIT 1 aHTUTPOMOOTHYECKUX MPENAPATOB, KOPTUKOCTEPOUIOB U AHTHOAKTEPUATBHBIX JIEKAPCTBEHHDBIX
CPEAICTB TPYIIbl (PTOPXUHOMOHOB, HHTHONTOPoB AIID 1 KaIMiCOXPAHSIONMX Y PETUKOB, aHTHAPUTMUYECKIX JIEKAPCTBEHHBIX CPE/ICTB 1 BbI-
COKOAKTHBHBIX JINYPETUKOB U JIP.

[Ipu cpaBHEHUN JIEKAPCTBEHHBIX HA3HAYCHUIT /IS JIEYCHUST CEPCYHO-COCYAUCTHIX 3a00IeBAHUIT ¢ JIECATUIECTHUM WHTEPBAJIOM BBISBJIEHO, YTO B
2008 roy 3ayacTyto Tepanusi He COOTBETCTBOBAIA MEKAYHAPOIHBIM M Y KPDAUHCKUM TIPOTOKOJIAM JiedeHus, ofHako B 2018 roay HexesatesbHble
JIeKapCTBEHHbIE B3aNMOJIEIICTBIS BBISIBIISLIN B 4 pasa peke, YTO OTPaskaeT TeHEHIINIO OCBEIOMIEHHOCTH Bpadeil B papMaKoJIOTHI 1 JOKa3aTelb-
HOI MeJIUI[IHE.

KiroueBsle ci0Ba: noaupapmayus, apmepuaivias unepmen3usl, cepoeunas HedoCmamouHoCcmy, jeueHue, 1eKapcmeeHnvle 63auMo0eticmeus, oc-

JOJNCHEHUSL.

Despite the achievements of the last decade in the field of
studying the pathogenesis, clinic and treatment of chronic
heart failure (CHF) and arterial hypertension (AH) this de-
seases are still one of the most common, severe and predictable
complications of all diseases of the cardiovascular system. Due
to the fact that these diseases are extremely common among
the adult population, often patients have concomitant diseases.
Therefore, in the treatment of such diseases, doctors are faced
with polypharmacy. The term <«polypharmacy» means the
simultaneous administration to a patient of a large number (more
than 5) of medicines [1]. Therefore, the questions about effective
and safe methods of pharmacotherapy, as well as prevention of
progression and complications of cardiovascular diseases are very
important [2].

MATERIALS AND METHODS

Taking into account treatment protocols [3], we can pro-
ceed to practical assignments in daily practice in order to com-
pare protocols with real assignments. In addition, the compar-
ative approach allows to analyze the interaction of the drugs
and the volume of prescribed drugs. We analyzed the historic
data of patients’ diseases of the therapeutic profile in 2008 and
2018 years. The interval of 10 years is chosen for the possibil-
ity to analyze changes in the principles of therapy and certain
characteristics of patients. In 2008, 100 medical stories (32 pa-
tients of male and 68 female) and in 2018, 149 medical stories
(72 male patient and 77 female) were analyzed. The average
age of patients is 62,3+6.0 years. There is no patient with only
one pathology. Patients often have been ill with arterial hy-
pertension and coronary heart disease (CHD). In addition, a
large proportion of patients had CHF as a complication of the
underlying disease.

The fate of patients with hypertension in 2008 was 31.1% of
all pathologies, patients with CHD — 27.1%. Patients with hyper-
tension have had other comorbid conditions, among which there
is a common gout, digestive diseases, anemia.

CHF was found in bigger part of patients with hypertension,
coronary heart disease, chronic rheumatic heart disease.

So, most patients (93%) with cardiological pathology
have had manifestations of chronic heart failure. In 2018,
the proportion of patients with hypertension increased 1.45
times and amounted to 46.5% of all hospitalized patients. The
patients on CHD amounted to 27.1%, that is, this amount has
not changed in 10 years. Manifestations of heart failure were
presented in complications of the underlying disease in 46%
of patients.

In 2018, there are 6.6 times less patients with hypertension,
CHD and CHF than in 2008. In 2018, patients with hypertension
and/or CHD with CHF have a large number of different comor-
bidities, including primary lymphostasis of the lower extremities,
chronic gastritis, pathology of the musculoskeletal system, ane-
mia, etc. As in 2008 and in 2018, elderly people account for most
of the patients, but in 2018, the number of younger patients with
hypertension is bigger.
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Picture 1. The frequency of using different groups of drugs in
cardiac patients

RESULTS AND DISCUSSION

To identify the risks of drug interactions, the number of
drugs that were administered simultaneously to each patient was
pre-analyzed.

It turned out that doctors prescribe 4 to 15 drugs to patients.
With regard to the frequency of use of different groups of drugs,
given the major pathology of the cardiovascular system, the first
place is occupied by cardiac drugs (Pic. 1).

Thioctic acid or meldonium (received 11.5% of patients)
were appointed in most cases. In second place — angiotensin
converting enzyme inhibitors (ACEi) (8.8% of patients), and
third — beta blockers (BB) (5.8% of patients). Also, a large pro-
portion is occupied by nootropic drug and drugs affecting the
nervous system (10.7% of patients), and the drugs affecting the
digestive system and metabolic processes (4.3% of patients), as
well as polyenzyme preparations (4.3% of patients). The analysis
of frequent appointments of certain groups of drugs is analyzed in
2008 and 2018 years (Pic. 2 and 3).

Thioctic acid or meldonium received 11.5% of inpatient pa-
tients, ACEi — 5.9%, BB — 5.5%, nootrops, psychostimulants and
drugs, that affect the nervous system — 8.9%, polyenzyme prepa-
rations — 4.4%, drugs, that affecting metabolic processes — 7.5%.
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Picture 2. The frequency of the use of different groups of drug in
cardiac patients in 2008

In comparison with 2008, the number of patients in hospi-
tal settings that received the thioctic acid or meldonium has not
changed and takes 11.5%. An ACEi was appointed almost twice
more often — in 11.3% of cases, 2.1% of patients received BB, noo-
trops, psychostimulants and drugs that influence the nervous sys-
tem — 12.4% of patients, which is 3.5% higher than in 2008 (Pic. 3).
The frequency of application of polyenzyme drugs practically did
not change, but the number of drugs that influence the metabolic
processes was appointed in 4.4 times at least. In addition to the
general changes in the frequency of noted groups of drugs, we can
also distinguish certain other differences in pharmacotherapy.

Thus, in 2018, the Hydazepam was used more often for pa-
tients with hypertension (tranquilizer with anticonvulsant and
anxiolititic action), amitriptyline (antidepressants with pro-
nounced hypnotics and anxiolitic action) and emoxypine (active
ingredient of ethyl methyl hydroxypyridine succinate), which is
not applied in Western countries. This substance does not have
enough evidence base for its widespread use [4].

In 2018, the percentage of homeopathic medicines significantly
increased in comparison with 2008 year. In 2018, the amino acids
were prescribed, but potassium preparations were not prescribed
for any patient. The drugs of thioctic acid were used in 2008, but in
2018, patients received meldonium. In an analysis of the quantities
prescribed by 140 patients, it was found that on average the patient
had averaged 7.9 medications simultaneously (Pic. 4).

4 or 5 medicines received only 41 patients (29.1%). 6 and 7,
respectively, received 5% and 4.2% of patients. The great num-
ber of patients (20%) had the treatment course out of 8 different
drugs. 9 or 10 medicines received in accordance 24 (17%) and 15
(10.7%) patients. More than 10 drugs took 19 (14%) patients.
With the increase in the number of products, the risks of develop-
ment of undesirable medicinal interactions are increasing, which
can lead to serious complications.
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Picture 3. The frequency of the use of different groups
of drugs in cardiac patients in 2018
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Picture 4. The analysis of the number of drugs that were
appointed to cardiac patients.

Analysis of the risks of unwanted drugs interactions in cases
of hypertension and /or CHF

We had analyzed all the stories of diseases, and 25 patients
were chosen. These patients were ill only with hypertensive dis-
ease and heart failure. We conducted an analysis of the number of
prescribed drug (Pic. 5).
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According to the results obtained, only 9 (37.5%) patients re-
ceived 5 drugs, the rest of patients simultaneously received from
6 to 11 drugs (an average of 6.8 drugs) that increases the risk of
dangerous drug interactions.

So, on average, the doctors prescribe 6.46 drugs, so polyphar-
macy occurs in 62.5% of all cases.

Analysis of treatment of patients with hypertension and/or
HF in accordance with the national protocols [5, 6].

In the analysis of pharmacotherapy of the stationary patients
of cardiological profile all prescribed drugs were distributed ac-
cording to a pharmacological groups (Pic. 6).

From the first line of antihypertensive drugs, patients were
prescribed ACEi (100% of patients) and BB (16% of patients).
Otbher first-line drugs were not used. Antithrombotic drug was
prescribed only to 4 (16%) of patients. We have noted that there
is a high percentage of psychoanalyptic and nootropic drugs and
drugs that affect the nervous system (70.8% and 66.6% of pa-
tients, respectively), which may indicate that the psycho-emo-
tional state of patients is taken into account by physician’s, but
these drugs are not recommended in the treatment protocols for
these nosologies. A group of patients who were advised to take
hydazepam from the first day of treatment in the hospital was
separately allocated (37.5% of patients).

Irrational combinations of medicinal products in the treat-
ment of arterial hypertension and/or CHF

1. A combination of slow-free calcium channel blockers and
beta-blockers lead to a strengthening of the effect of reducing
heart rate (pharmacodynamic synergistic) that may lead to car-
diac blockade. If necessary, in case of a simultaneous application
of BB and calcium channel blockers (CCB), preference is given
to dihydropyridine CCB (nifedipine, amlodipine, lerkanidepine).
Among the 100 analyzed stories of patients treated in 2008, one
case was discovered (1% of patients) with irrational interactions.
In 2018, this combination was not detected.

2. The simultaneous use of nonsteroidal anti-inflammatory
drugs (NSAIDs) and antithrombolytic drugs increases the risk of
bleeding through pharmacokinetic interactions at the distribu-
tion stage. NSAIDs have a high affinity for blood plasma proteins,
thereby the free anticoagulant faction is increasing. In 2008, two
patients (2%) and in 2018 one patient (0.7%) were discovered to
have this dangerous combination.

3. Concomitant administration of corticosteroids and anti-
bacterials from the fluoroquinolone group may damage the ten-
dons. This is especially important information for a physiother-
apist, who wants to prescribe these medicines to the elderly. In
2008, 3 (3%) patients were identified and in 2018, (2 patients
(1.3%) were taking this dangerous combination.

4. ACEi and potassium-sparing diuretics can lead to the de-
velopment of hyperkalemia, which carries a danger on the devel-
opment of fatal cardiac arrhythmias. In 2008, 2 (2%) cases were
found and in 2018 — 1 case (0.7%) of this drug combination.

5. ACEi in combination with ARBs have a negative effect on
the kidneys. This combination in the short term can lead to the
development of kidney failure and since 2013, the simultaneous
reception of data of drugs is not recommended. The combination
of ACEi and ARBs occurs in one patient (1%), treated in 2008,
when there were no data about the danger of this drug interac-
tions. In 2018, there is no such combination of antihypertensive
products.

6. Antiarrhythmic drugs and highly active diuretics prolongs
the QT interval. QT prolongations is a predictor of fatal car-
diac arrhythmias. Antiarrhythmic drugs along with furosemide
increase the risk of developing ventricular cardiac arrhythmias,
which in turn lead to sudden death of the patient. In 2008, one
patient (1%) had this this combination of drugs.

Therefore, according to the analysis of pharmacotherapy
of patients with hypertension and / or CHF over 10 years, the
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Picture 5. The quantity analysis in patients with hypertension
and CHF without concomitant pathology
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Picture 6. The analysis of the use of different groups in patients
with hypertension and/or CHF

number of dangerous combinations of drugs has significantly
decreased, but the issue of polypharmacy remains relevant.

CONCLUSIONS

1. Domestic treatment protocols are in line with interna-
tional standards.

2. Patients with hypertension and CHF are most often pre-
scribed ACEi (100% of cases) and CCB (16% of patients). Car-
diovascular drugs (91% of patients) and drugs that affect the ner-
vous system (66.6%) are often used among other groups of drugs.

3. Polypharmacy is observed in 70.7% of appointments, which
increases the risk of complications of treatment due to unwanted
drug interactions.

4. In most cases, the prescribed regimens do not comply with
the protocol of treatment of nosologies; drugs with unproven ef-
ficacy are used.

5. In 2018, dangerous drug combinations were prescribed 3.8
times less often than in 2008 (2.6% vs. 10%), which indicates an
increase in physicians’ professionalism.
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