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RESEARCH ARTICLE

Conceptual model of pharmaceutical care for 
patients with coronary heart disease and comorbid 
conditions in Ukraine
Natalia Bilousova 

Department of Pharmacy, Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

ABSTRACT
Background: According to WHO’s data, a significant number of deaths from 
CVD is observed in Ukraine. In today’s conditions, the problems of ensuring 
the availability of medicines and pharmaceutical care for patients with CHD 
and comorbid conditions are being addressed at all levels of management of 
the Ukrainian healthcare sector in conditions of limited funds, resources and 
martial law. The scientific development of a conceptual model for providing 
pharmaceutical care to such patients, aimed at reducing the burden on the 
healthcare system and ensuring the safe use of medicines in compliance with 
European legislation, is highly relevant.
Methods: The methods used in this work include information retrieval, analysis, 
synthesis, generalisation, induction and deduction, synergistic, dialectical, and 
modelling.
Results: The conceptual model of pharmaceutical care for patients with CHD 
and comorbid conditions was developed and substantiated. The place and 
role of pharmacists in the context of participation in interprofessional 
collaboration in multidisciplinary teams is defined. The rationale for involving 
pharmacists in multidisciplinary teams has been substantiated, as this will 
enhance the quality of personalised care, prevent potential medicines 
interactions considering their metabolic profiles, reduce the risk of adverse 
reactions and improve patient adherence to pharmacotherapy.
Conclusion: The model of pharmaceutical care for patients with CHD and 
comorbid conditions takes into account the cardiovascular continuum and 
pharmacotherapy, which will lead to a decrease in disease progression, 
pharmacotherapeutic risks, reduce the burden on the healthcare system and 
guarantee the safety of medicines use. Implementation of the conceptual 
model of pharmaceutical care for patients with CHD and comorbid conditions 
in pharmaceutical practice requires revision of educational training programmes.
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Background

According to the Sustainable Development Goals, the World Health Organiz-
ation (WHO) emphasises the development of sustainable health care systems, 
as stated in goal 3 (good health and well-being) (World Health Organization, 
n. d.). The concept of sustainable development of pharmacy emphasises the 
development of Global pharmaceutical services and pharmaceutical care, 
which ensure economic sustainability (International Pharmaceutical Federa-
tion, 2023, p. 21). Within the framework of the Global Problem of Patient 
Safety, attention is focused on the safe use of medicines prescribed within 
the scope of medical care; safety of medicines use in polypharmacy and 
with high cardiovascular risks patients. It is also emphasised on working in 
interdisciplinary teams and partnerships with patients and their families 
(World Health Organization, 2019). The WHO’s report raises the issue of invol-
ving pharmacists in interdisciplinary teams to guarantee the safety of medi-
cines use within the pharmaceutical care (World Health Organization., 2019, 
p. 10) in order to reduce the burden on national healthcare systems.

In this regard, the International Pharmaceutical Federation (FIP) is calling 
on pharmacists worldwide to expand the Role of Good Pharmacy Practice 
(GPP) (World Health Organization, 1996, p. 10) to combat non-communicable 
diseases (NCDs) and implement better pharmaceutical practices. It is pro-
posed to focus all efforts on primary prevention, screening, pharmaceutical 
care, therapy management of diseases such as cardiovascular (CVD), mental 
health, diabetes, asthma/chronic obstructive pulmonary disease, oncology, 
etc. Special attention is paid to the training of pharmaceutical personnel to 
work in general pharmacies and hospital pharmacies as part of multidisciplin-
ary professional teams. As examples, the best pharmaceutical practices with 
proven effectiveness of countries such as Australia, China, Finland, Germany, 
India, Nigeria, Portugal, South Africa, Sweden, Switzerland and the USA are 
given (International Pharmaceutical Federation, 2022, p. 24). In the context 
of the above questions, it is proposed to provide access to pharmacists 
(ambulatory cards with the history of medicines intake, cloud databases of 
health care institutions) to the patients’ medicines profile for further analysis 
of prescribed drug pharmacotherapy. This information should include the 
names of medicines, composition, dosage, mode of medicines adminis-
tration, routes of medicines administration, duration of pharmacotherapy 
and information about the doctor who prescribes medicines (International 
Pharmaceutical Federation, 2019, p. 127).

The handbook for pharmacists with CVD, developed by FIP, which offers a 
comprehensive approach to the specified problem, requires special attention. 
The document takes into account the issues of introducing pharmaceutical 
care into pharmaceutical practice by expanding the roles of pharmacists 
and reducing the burden on national healthcare systems of such measures 
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as screening, primary and secondary prevention of modified risk factors for 
cardiovascular cases (dyslipidemia, diabetes), smoking, obesity and metabolic 
syndrome, stress, sleep disorders and psychosocial factors. The listed actions 
are proposed to be implemented by clinical pharmacists of healthcare facili-
ties and general pharmacy facilities (International Pharmaceutical Federation, 
2022, p. 24).

For the Ukrainian healthcare system, this problem is exacerbated as a 
result of the state of war, which was provoked by the russian attack. Accord-
ingly, sociological research conducted jointly with the Kharkiv Institute of 
Social Research and Médicos del Mundo (Organisation ‘Doctors of the 
World’) revealed the key barriers in the population’s access to medical care 
(Kharkiv Institute of Social Research, 2024, p. 25). Obstacles were the cost 
of pharmaceuticals, reduction of medical and pharmaceutical personnel com-
pared to 2021 by 13.7% (89,000 people), deficit of the healthcare budget 
(11.4% of the total) (Ministry of Finance of Ukraine, 2024) and overloading 
of the healthcare system. At the same time, there is an increase in cardiovas-
cular diseases and their complications, diabetes, post-traumatic stress dis-
orders and panic attacks (Kharkiv Institute of Social Research, 2024, p. 25).

Therefore, the involvement of pharmacists to the interdisciplinary teams 
for the provision of pharmaceutical care in the structure of medical care is 
timely and requires the development of a conceptual model for the provision 
of pharmaceutical care to patients with CVD, in particular, CHD with comor-
bid conditions in order to reduce the burden on the healthcare system and 
guaranteeing the safety of medicines use (Euro Commission, 2023).

The analysis of Ukrainian scientific works in the field of providing pharma-
ceutical care to patients with CVD indicates the beginning of the work of 
domestic scientists on this problem. Thus, in scientific studies, the issues of 
providing pharmaceutical assistance in the field of pharmaceutical support 
for patients with arterial hypertension (AH) and under the ‘Affordable Medi-
cines’ programme are revealed (Malanchuk et al., 2022, pp. 26–34; Yatskova 
et al., 2019, pp. 31–42); monitoring of the safe use of medicines for chronic 
diseases in the field of pharmaceutical care (Tkachenko, Pankevych et al., 
2024, p. 64); quality management of pharmaceutical care for patients with 
acute cerebrovascular cases in the structure of medical care in hospital phar-
macy institutions (Levytska, 2020, pp. 81–88); the problems of self-treatment 
of the population with CVD are raised through the Google search system 
using the definition of common trends and keywords (Bilousova, 2024a, 
pp. 151–159); the influence of socio-economic factors in the conditions of 
the war in Ukraine on the growth of CVD and the introduction of pharma-
ceutical care services into pharmaceutical practice is determined (Bilousova 
& Mykhalchuk, 2024, pp. 347–355). However, we note that the issue of provid-
ing pharmaceutical care to patients with CVD is fragmented and requires new 
scientific approaches based on the principles of modern compliance with the 
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European regulatory documents of the Ukrainian legal framework, taking into 
account personalised approaches to patients.

Methods

The basis (materials) for the scientific justification and development of a con-
ceptual model of pharmaceutical care were scientific research by foreign 
scientists, as well as European, American and Ukrainian regulatory and 
legal support for the provision of medical and pharmaceutical care to patients 
with coronary heart disease with comorbid conditions.

The research includes methods of information search, analysis, synthesis, 
generalisation, induction and deduction, synergistic, dialectical and of 
modelling.

To analyse the regulatory and legal documents of Ukraine regarding the 
provision of medical care to patients with coronary heart disease with comor-
bid conditions, as well as its pharmaceutical component, a search was con-
ducted using the following keywords: ‘medical guarantees program’ (59 
documents), ‘cardiovascular diseases’ (4 documents), and ‘essential medi-
cines’ (28 documents). The search was performed on the website of the Ver-
khovna Rada of Ukraine, specifically in the ‘Legislation’ section under the 
subsection ‘Regulatory and legal framework of Ukraine’ (Parliament of 
Ukraine, n.d.).

Additionally, on the website of the State Expert Center of the Ministry of 
Health of Ukraine, within the section ‘Standardization in the field of health 
care’ and the subsection ‘Standardization of medical care,’ a review was con-
ducted in the register of ‘Medical and technological documents’ (State Expert 
Center of the Ministry of Health of Ukraine, n.d.). A total of 16 documents 
were selected based on the following topics: ‘coronary heart disease’ (3 docu-
ments), ‘arterial hypertension’ (3 documents), ‘type 2 diabetes’ (3 documents), 
‘heart failure’ (3 documents), ‘atrial fibrillation’ (3 documents), and ‘pharma-
cist’s protocol for dispensing reimbursed medicines to patients with cardio-
vascular diseases’ (1 document). Documents that were duplicates with 
different dates of amendments were excluded. Only regulatory documents 
with the most recent update as of the time of writing this article were 
included in the analysis. As a result, a total of 107 regulatory documents 
were selected for this study.

Given that European and American clinical guidelines are utilised in Ukrai-
nian medical practice, we reviewed the websites of the European Society of 
Cardiology (ESC) (ESC Guidelines & Scientific Documents, n.d.), the American 
Heart Association (AHA) (Guidelines and Statements, n.d.), and the American 
Diabetes Association (ADA) (Practice Guidelines Resources | American Dia-
betes Association (n.d.). Relevant clinical guidelines for the management of 
patients with coronary artery disease, hypertension, atrial fibrillation (AF), 
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heart failure (HF), and type 2 diabetes were selected. A content analysis was 
subsequently conducted to isolate the pharmaceutical component from 
these clinical guidelines and related medical and technological documents. 
Additionally, a search was conducted for international documents regulating 
pharmaceutical care as part of medical care for patients with coronary heart 
disease and comorbid conditions. This search involved the websites of the 
International Pharmaceutical Federation (FIP), using the keywords ‘pharma-
ceutical care’ and ‘cardiovascular diseases’ (2 documents) (FIP Library, n.d.); 
the European Society of Clinical Pharmacists (ESCP) (1 document) (Content 
restricted – ESCP, n.d.); and the American Pharmaceutical Association 
(APhA) (5 documents) (Chronic Disease Management, n.d.).

Furthermore, a narrative review of scientific sources was carried out using 
the keywords: ‘pharmaceutical care,’ ‘pharmaceutical care model,’ ‘cardiovas-
cular diseases,’ ‘coronary heart disease,’ ‘chronic coronary syndrome,’ 
‘pharmaceutical services,’ and ‘quality indicators of pharmaceutical care’ in 
English and Ukrainian. The search covered the past 10 years and included 
the scientometric databases Scopus, Web of Science, PubMed, and the 
Cochrane Library. A total of 9,575 scientific and informational sources were 
identified, out of which 237 scientific papers were content-analysed. Exclu-
sion criteria included abstracts, duplicate publications, paid-access scientific 
publications, and sources indirectly related to the research topic. After analys-
ing the regulatory documents and scientific publications, we applied the syn-
thesis method to integrate the research findings and develop a holistic 
approach for formulating a conceptual model of pharmaceutical care. 
Using the induction method, we generalised conclusions about existing 
global models of pharmaceutical care. The deduction method enabled us 
to combine the results of the information search and logically integrate 
them into a framework for building a model within the Ukrainian healthcare 
system.

Through the synergistic method, we identified approaches to enhancing col-
laboration among patients, pharmaceutical professionals, medical practitioners, 
and the Ukrainian healthcare system. This method also revealed gaps in inter-
professional interactions between participants in pharmaceutical care. The dia-
lectical method was employed to investigate contradictions within the existing 
Ukrainian pharmaceutical care model. These analyses allowed for the modelling 
of pharmaceutical care model as a unified, continuous process, taking into 
account existing Ukrainian regulatory documents, identified gaps, and synergis-
tic integration into the broader concept of providing medical care to patients 
with coronary artery disease and comorbid conditions.

In this study, we did not assess the sustainability of the developed pharma-
ceutical care model or its pharmacoeconomic impact on the Ukrainian health-
care system budget (Babar, 2024), which will be the focus of our future 
research.
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Results

The international documents we have analysed indicate the relevance of 
implementing pharmaceutical care and redirecting the activities of pharma-
cies towards providing pharmaceutical care services to patients (International 
Pharmaceutical Federation, 2019, p. 127; 2023, p. 21; Ministry of Finance of 
Ukraine, 2024; World Health Organization, 1996, p. 10) in addition to pharma-
ceutical provision within the framework of improving access to medicines.

Given the adoption of Resolution CM/Res (2020) (Euro Commission, 2023) 
by the European Commission and the implementation of measures within the 
project activities of pharmacy institutions in European countries to provide 
pharmaceutical care within the structure of medical care in healthcare insti-
tutions and general pharmacies, a number of issues have been identified 
that are relevant to medical and pharmaceutical personnel in the context 
of patient safety. These issues include questions regarding: 

(1) polypharmacy with simultaneous use of fixed combinations of medicines;
(2) medicines interactions;
(3) unwanted side effects;
(4) commitment to the treatment of patients;
(5) screening of disease risk factors;
(6) prediction of pharmacotherapeutic risks (Henman et al., 2024, p. 232).

Solving these problems will help to refer patients to healthcare facilities in 
a timely manner, prevent the development of NCDs, and improve adherence 
to treatment (Henman et al., 2024, p. 232).

In Ukraine, at the state level in 2023, a new edition of the ‘Law on Medi-
cines’ (Cabinet of Ministers of Ukraine, 2022) was adopted, which for the 
first time introduces the wording of the term ‘pharmaceutical assistance’ at 
the legislative level and emphasises interprofessional interaction within the 
multidisciplinary teams, rational and safe use of pharmaceuticals, taking 
into account personalised approaches to achieve better clinical results and 
monitoring and evaluation of pharmacotherapy (Ministry of Health of 
Ukraine, 2022). Also, for the first time, GPP is officially defined as an industry 
standard that implements state policy in the field of healthcare and defines a 
set of rules for the provision of pharmaceutical services and pharmaceutical 
care in order to implement effective pharmacotherapy (Cabinet of Ministers 
of Ukraine, 2022). It should be noted that previously GPPs were of a rec-
ommended nature. And the ‘Law on Medicines’ officially enters into force 
after the end of martial law. At the industry level, updated pharmacist proto-
cols were adopted in 2022, including the provision of pharmaceutical care to 
patients with CVD. These protocols are aimed at the implementation of 
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pharmaceuticals for reimbursement and training of patients in the safe use of 
pharmaceuticals (Ministry of Health of Ukraine, 2022).

The analysed documents contain controversial data on the provision of 
pharmaceutical care to patients with CVD and require the updating of phar-
macists’ protocols for the safe use of pharmaceuticals. Since the pharma-
cotherapy for CVD is quite diverse, contains fixed combinations of 
medicines and sometimes requires the simultaneous use of up to 10 medi-
cines or even more, one should carefully approach the rational and safe 
use of medicines, guided by clinical recommendations based on clinical evi-
dence of the effectiveness of medicines and best clinical practices, prejudging 
the occurrence of a possible interaction of medicines and adverse reactions 
to medicines in view of the pharmacological properties of medicines and 
their metabolic profile.

Separately we should note that in medical practice, clinical recommen-
dations, guidelines and protocols for providing medical care to patients 
with CHD with comorbid conditions are used (Kovalenko et al., 2023, p. 84; 
Ministry of Health of Ukraine, 2021a; 2021b), which are regularly revised in 
accordance with the updates of the clinical recommendations of the Euro-
pean Society of Cardiology (ESC).

Attention is drawn to the clinical recommendations of the American Heart 
Association (AHA) for the management of patients with chronic coronary syn-
drome with proven pharmacoeconomic efficiency, in which the involvement 
of pharmacists within the interprofessional interaction in multidisciplinary 
teams is recommended. Pharmacists are suggested to monitor and manage 
the effectiveness of CHD pharmacotherapy within the framework of providing 
pharmaceutical care, as well as to monitor possible side effects and medicines 
interactions (Virani et al., 2023) Accordingly, the American Pharmaceutical 
Association (APhA) recommends that pharmacists use the clinical recommen-
dations proposed by the AHA, which include recommendations for patients 
with dyslipidemia, arterial hypertension, myocardial infarction, thromboembo-
lism, atrial fibrillation and heart failure (APhA., n.d.). Therefore, the provision of 
pharmaceutical care for CHD in the USA is built on the basis of the cardiovascular 
continuum and enables intervention and prevention of the development of car-
diovascular cases and premature death of patients (Dzau & Braunwald, 1991, 
pp. 1244–1263; Zamorano JL., 2008, pp. 17–21).

In the European clinical guidelines for the treatment of patients with CHD 
with accompanying diabetes, the ESC also recommends the involvement of 
pharmacists within the interprofessional interaction as part of multidisciplin-
ary teams (Marx et al., 2023). It should be noted that the implementation of 
guidelines for the prevention of CVD is evaluated using observational studies 
of European actions on primary and secondary prevention through interven-
tions and with the aim of reducing cardiovascular cases (EUROASPIRE IV, V) 
(De Smedt et al., 2019; Kotseva et al., 2020).
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Also, we should note that the effectiveness of the intervention of pharma-
cists in providing pharmaceutical care on adherence to treatment of the 
patients with CHD was proven in the randomised clinical trial (RCT) 
MIMeRIC (n = 316), conducted by Swedish scientists M. J. Östbring, 
T. Eriksson, G. Petersson, L. Hellström (Östbring et al., 2021, p. 367). The 
results of a systematic review and meta-analysis of RCTs (n = 8933 patients 
with CVD) conducted by a group of researchers from Great Britain 
A. A. Alshehri, Z. Jalal, E. Cheema and others testify to the improvement of 
clinical data on blood pressure, glycated hemoglobin, low-density lipopro-
teins, as well as adherence to pharmacotherapy of patients with CVD in the 
context of primary prevention and control of modified risk factors under 
the guidance of pharmacists (Alshehri et al., 2020, pp. 29–38).

The pharmacoeconomic efficiency of prescribing pharmacotherapy to 
patients with hypertension by pharmacy pharmacists (n = 121) was proven 
by American researchers D. L. Dixon, K. Johnston, J. Patterson, and others. 
Their modelled and conducted cost-effectiveness analysis of the involvement 
of pharmacists in the treatment of hypertension proved savings in healthcare 
costs in the amount of 1.137 trillion US dollars and would help save 30.2 
million life years over 30 years (Dixon et al., 2023, p. e2341408).

To understand the principles of prescription and use of pharmacotherapy 
in the primary and secondary prevention of CVD, we consider it appropriate 
to focus on the cardiovascular continuum proposed in 1991 by American 
scientists V. Dzau and E. Braunwald (Dzau & Braunwald, 1991, pp. 1244– 
1263), who hypothesised the development of atherosclerosis from the 
moment of birth a person. CVD risk factors such as hypertension, dyslipide-
mia, diabetes, obesity, smoking and stress lead to structural changes in 
blood vessels and the development of atherosclerosis and left ventricular 
hypertrophy. The main manifestations of atherosclerosis are CHD, which is 
complicated by coronary thrombosis and myocardial infarction. If appropriate 
prevention is not carried out for such patients, heart rhythm disturbances 
occur over time, remodelling and dilatation of the left ventricle occurs, 
which subsequently leads to chronic heart failure (CHF) and the final stage 
of CVD. Incidentally, if there are interventions from the side of primary or sec-
ondary or tertiary prevention in any period of the development of CVD and 
the removal of modified risk factors, its final stage may be delayed in time 
(Dzau & Braunwald, 1991, pp. 1244–1263).

Thus, the model of providing pharmaceutical care to patients with CHD 
with comorbid conditions should take into account the cardiovascular conti-
nuum and pharmacotherapy at various stages of disease progression.

Therefore, we consider it appropriate to take into account the frequency of 
prescribing certain pharmacological groups of medicines to patients with 
CHD and comorbid conditions (hypertensive disease, type II diabetes and 
metabolic syndrome). Thus, according to the data of the observational 
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study EUROASPIRE V (De Smedt et al., 2020, pp. 7–13; Kotseva et al., 2020), in 
which participated 27 European countries (2017-2018), including Ukraine (n  
= 8261 patients), it was found out that 97% of patients took statins, therapy 
with antihypertensive effect (beta-blockers – 37.9%, ACE inhibitors – 51.7%, 
ARBs – 27.2%, BCC – 32%, diuretics – 35.6%, other medicines – 4.4%), 
79.2% – antidiabetic medicines, 14.5% – insulins. 42.2% of patients involved 
in this study took one antihypertensive medicine, 34% – 2 medicines, 17.7% – 
3 medicines, 6.1% – more than 4 antihypertensive medicines. At the same 
time, 67.6% of patients take 5 or more medicines used for CVD (De Smedt 
et al., 2020, pp. 7–13; Kotseva et al., 2020); anxiety and depression are 
observed in 43.8% (De Smedt et al., 2019), which indicates polypharmacy 
in the use of pharmacotherapy of CHD with comorbid conditions. According 
to the conclusions of this study, it is emphasised that the impact on risk 
factors (high blood pressure, dyslipidemia, obesity, diabetes, stress, 
depression) on the part of medical employees is insufficient and the stan-
dards of providing medical care need to be improved (Kotseva et al., 2020; 
Ferrannini et al., 2020, pp. 726–733). The expediency of involving pharmacists 
in interprofessional interaction as part of multidisciplinary teams will improve 
the quality of a personalised approach, prevent possible medicines inter-
actions taking into account their metabolic profile and reduce the risks of 
adverse effects by checking medicines compatibility, which will lead to 
patient compliance with pharmacotherapy.

The analysis of the latest ESC and AHA clinical recommendations makes it 
possible to determine the pharmacological groups of medicines used in 
hypertension, CHD, heart failure (HF), atrial fibrillation (AF) and used for sec-
ondary and tertiary prevention of CHD and comorbid conditions (Table 1) 
(Joglar et al., 2023; Marx et al., 2023; Mancia et al., 2023; McDonagh et al., 

Table 1. The use of pharmacological groups of medicines in coronary heart disease in 
terms of the cardiovascular continuum (Joglar et al., 2023; Mancia et al., 2023; Marx 
et al., 2023; McDonagh et al., 2023, pp. 3627–3639).

AH CHD HF AF

Diuretics + + + –
B-blockers + + + +
ACE inhibitors/ARBs + + + +
MRAs + - + +
CCBs + +/- - -
Fixed combinations + + + +
Statins - + + +/-
ASA - + + -
Clopidogrel - + + -
Nitrates - + - -
Valsartan/Sacubitril - - + -
SGLT2 inhibitors - - + -
DOACs - +/- +/- +
Antiarrhythmic medicines - - - +/-
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2023, pp. 3627–3639). According to the AHA/ESC clinical recommendations 
for hypertension and left ventricular hypertrophy (Mancia et al., 2023), loop 
and non-loop diuretics, β-blockers, angiotensin-converting enzyme inhibitors 
(ACE inhibitors) or angiotensin II receptor blockers (ARBs), mineralocorticoid 
receptor antagonists (MRAs), calcium channels blockers (BCC) and their fixed 
combinations (BCC/ARB, BCC/iACE, iACE/BCC/diuretic, ARB/BCC/diuretic, 
iACE/diuretic, ARB/diuretic, iACE/beta-blocker, acetylsalicylic acid (ASA)/ b- 
blocker) are applied.

The use of pharmacological groups of medicines in coronary heart disease 
in terms of the cardiovascular continuum (Joglar et al., 2023; Mancia et al., 
2023; Marx et al., 2023; McDonagh et al., 2023, pp. 3627–3639)

Pharmacotherapy of CHD (Marx et al., 2023; Virani et al., 2023) requires the 
prescription of statins, beta-blockers, ACE inhibitors/ARBs, nitrates (as 
required), ASA, clopidogrel or ticagrelor and their combinations with direct 
oral anticoagulants (DOACs) in individual doses. Pharmacotherapy of AF 
(Joglar et al., 2023) requires the use of DOACs, β-blockers to slow down the 
heart rate, additionally, the use of antiarrhythmic medicines is possible if 
necessary. HF is adjusted depending on the ejection fraction of the left ven-
tricle (Mancia et al., 2023). Standard pharmacotherapy of HF includes beta- 
blockers, sacubitril/valsartan, ACE inhibitors/sartans, MRAs and it is advisable 
to consider sodium-glucose cotransporter-2 inhibitors (SGLT2 inhibitors) and 
diuretics (Maddox et al., 2024).

It should be noted that in cases of CHD with heart failure (HF) (Marx et al., 
2023; McDonagh et al., 2023, pp. 3627–3639), fixed combinations such as 
aspirin/statin with ACE inhibitors/ARBs, calcium channel blockers and diure-
tics may be used. In type 2 diabetes, fixed combinations of metformin with 
SGLT2 inhibitors can be used to achieve target blood glucose levels. The 
use of fixed combinations is recommended for such patients to improve 
adherence to treatment.

The scientific publications and clinical recommendations on pharma-
cotherapy of patients with coronary heart disease and comorbid conditions 
analysed by us allow us to state that the pharmacotherapy of patients with 
CHD with comorbid conditions, based on the principles of evidence-based 
medicine, includes a sufficiently large number of medicines, which may 
lead to a number of problems in the future. We determined that such pro-
blems include polypharmacy, interaction of medicines in the prescribed phar-
macotherapy and with food, possible side effects and side effects in fixed 
combinations making it impossible to determine the side effects for a 
specific medicines, the affordability of medicines and the presence in the 
list of the main medicines (Cabinet of Ministers of Ukraine, 2023) (list of the 
main medicines recommended by WHO) (WHO, n.d.), ease of use and 
dosage regime. In Ukraine, the problems of the physical availability of phar-
maceuticals, especially in rural areas and near-front areas, the proper storage 
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of pharmaceuticals (long-term power outages) and their disposal, and the 
lack of pharmaceutical personnel in pharmacies are added to a number of 
the listed issues.

Considering the issues we have examined regarding the development and 
reorientation of pharmaceutical care, the safety of using medications in car-
diovascular diseases, and the involvement of pharmacists in interprofessional 
collaborations within the multidisciplinary teams, as well as the goal of alle-
viating the burden on the national healthcare system, we have justified and 
developed a conceptual model of pharmaceutical care for patients with CHD 
with comorbid conditions (such as diabetes mellitus, heart failure, atrial fibril-
lation, and chronic kidney disease (CKD)) (Figure 1).

The conceptual model of pharmaceutical care makes it possible to deter-
mine the place and role of pharmacists in the provision of pharmaceutical 
care in structure of medical care pharmacies by general pharmacists in the 
primary and secondary prevention of CHD with comorbid conditions and in 
hospital pharmacies by clinical pharmacists.

Thus, in the primary prevention of coronary heart disease with comorbid 
conditions in general pharmacies, in addition to placing information on the 
websites of pharmacy networks, it is advisable to use information brochures 
that are popular with patients (DASH diet, dietary nutrition for type II dia-
betes, etc.) due to the low socio-economic status of some segments of the 
population in wartime conditions; training on the use of mobile apps for a 
healthy lifestyle; monitoring of blood pressure (BP) and heart rate (HR); main-
taining diaries of BP and HR, etc. (Bilousova, 2024b, pp. 42–52).

Figure 1. Development of a conceptual model of pharmaceutical care for patients with 
coronary heart disease with comorbid conditions (by the author).
Note: MC – medical care; OTC MPs – over-the-counter medical products; AH – arterial hypertension.
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In cases of secondary and tertiary prevention of CHD with comorbid con-
ditions, in addition to primary prevention measures, it is necessary to deter-
mine in secondary prevention all medicines that the patient is taking. 
Practical experience shows that doctors do not always have complete infor-
mation about which medicines a patient can take in addition to prescribed 
pharmacotherapy, and the metabolic profile of medicines should be taken 
into account in order to prevent the occurrence of unwanted medicines inter-
actions and side effects in future (Grześk et al., 2021, p. 8531).

We consider it expedient to identify another problem of the Ukrainian 
retail segment of the pharmaceutical market. The data of the Ukrainian moni-
toring companies indicate the trends of the market of dietary supplements to 
a sharp increase and decrease of the medicines market in monetary terms. At 
the same time, there is a decrease in prices due to the domestic exchange 
rate of the US dollar and a decrease in the pharmaceutical market in packages 
(Kirsanov, 2024). It can be safely assumed that a large number of Ukrainian 
patients take dietary supplements in addition to prescribed pharmacother-
apy for CHD and comorbid conditions.

Therefore, after determining pharmacotherapeutic risks by pharmacists, it 
would be advisable to correct and coordinate pharmacotherapy with doctors. 
Such actions are possible over the phone or through the Ukrainian cloud- 
based eHealth programme (National Health Service of Ukraine, 2024), 
which is used to dispense drugs under the ‘Affordable Medicines’ programme 
(Cabinet of Ministers of Ukraine, 2021) and currently does not allow doctors of 
various specialities to collect a complete list of medicines taken by a specific 
patient (National Health Service of Ukraine, 2024).

All of the mentioned above needs to be implemented in educational pro-
grammes up to the diploma level and in the process of continuous pro-
fessional development (CPD) of special knowledge and development of 
competencies in the clinical pharmacology of medicines, safety of medicines 
use and improvement of communication skills. It should be noted that the set 
of proposed measures is partially implemented in educational measures for 
doctors and pharmacists in the CPD process through the Ukrainian ‘Associ-
ation of Cardiovascular Care of Family Medicine’ on the WebCardio.Org 
online-platform (WebCardio & org, n.d.).

Thus, the measures proposed by us in order to implement into the Ukrai-
nian pharmaceutical practice the provision of pharmaceutical care to patients 
with coronary heart disease and comorbid conditions and the expansion of 
the roles of GPP require the adoption of certain political decisions in the 
national medical policy.

Discussion. Our analysis of Ukrainian regulatory and legal legislation high-
lights positive developments in the country, particularly in the pharma-
ceutical healthcare sector, in the context of implementing global best 
practices and European integration. For example, in the pre-war period, the 
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first multidisciplinary teams, including pharmacists, were introduced to 
enhance infection control and prevent antibiotic resistance. This initiative 
demonstrated the benefits of interprofessional collaboration among all par-
ticipants in the treatment process (Ministry of Health of Ukraine, 2024).

During the war in Ukraine, pharmacy institutions played a vital role in 
implementing vaccination and immunisation programmes for the popu-
lation (Ministry of Health of Ukraine, 2024) However, the war has also 
exposed significant challenges, including a critical shortage of pharma-
ceutical personnel. This shortage is attributed to various factors, such as 
the displacement of pharmacists from occupied and front-line territories, 
insufficient social protection for pharmaceutical workers, and early 
burnout. Moreover, the monopolisation of the pharmacy business has 
shifted the focus of pharmaceutical services away from patient care 
towards maximising revenue through the sale of medicines. This includes 
promoting dietary supplements from internal pharmacy chain brands, 
driven by the structure of pharmacists’ salaries (Bilousova, 2024c, pp. 82– 
92; Corruption risks in the medical technology assessment procedure, 
2023; Tkachenko, Zarichna et al., 2024, pp. 73–81). The discrepancies 
between updated Ukrainian legislation and its practical implementation 
during the war underscore the need for political will and enhanced over-
sight by state authorities over all participants in the medical process 
within the triad of ‘doctor-pharmacist-patient.’ These challenges motivated 
us to scientifically substantiate the conceptual model of pharmaceutical 
care for patients with coronary heart disease with comorbid conditions.

In our recent empirical study (n = 101), we reliably confirmed low adher-
ence to treatment in patients with coronary artery disease (CAD) with comor-
bid conditions who participated in the EUROASPIRE V observational study. 
Additionally, it was observed that these patients often discontinue pharma-
cotherapy upon experiencing an improvement in their well-being, largely 
due to the decline in socio-economic status associated with the ongoing 
war in Ukraine. Our findings also demonstrated that patients who received 
additional consultations from a pharmacist had significantly higher chances 
of improving their adherence to treatment (OR = 22.67), with a 22-fold 
increase in likelihood (Bilousova & Dolzhenko, 2024, pp. 6–8). Furthermore, 
we substantiated and summarised the functional roles of pharmacists in pro-
viding pharmaceutical care to CHD patients with comorbid conditions across 
primary (Bilousova, 2024d, pp. 42–52), secondary, and tertiary levels of 
medical care (Bilousova, 2024b, pp. 41–50). The results enabled us to gener-
alise and adapt the concept of pharmaceutical care for CHD patients with 
comorbidities to contemporary conditions of healthcare delivery. These 
findings also align with other clinical studies, reinforcing the critical role of 
pharmacists in enhancing treatment adherence.
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It is important to note that this study did not evaluation and sustainability 
of the conceptual model of pharmaceutical care for patients with CHD with 
comorbid conditions within the Ukrainian healthcare system. These aspects 
will be the focus of our future scientific research. However, we have syn-
thesised global experiences in pharmaceutical policy and practice, while con-
sidering the unique features of Ukrainian legislation and the current practical 
implementation of the pharmaceutical component in medical care for CHD 
patients with comorbidities, particularly within the triad of ‘doctor-pharma-
cist-patient.’

The strengths of our study include a comprehensive approach to addres-
sing the relevant research topic, utilising various research methods supported 
by a well-founded and reliable methodology. This study enabled the gener-
alisation of international experience and highlighted value-oriented 
approaches to interdisciplinary collaboration within multidisciplinary teams. 
Additionally, a scientific foundation was established to address the unique 
features of Ukrainian pharmaceutical practice under conditions of limited 
resources and ongoing war. The results obtained can serve as a conceptual 
basis for testing and further practical implementation in Ukraine, taking 
into account European requirements.

The weaknesses of the study include the lack of empirical data and details 
regarding practical implementation, which were not the focus of our research 
but were considered in previous studies. The authors acknowledge that this 
study is limited in its assessment of the impact of the conceptual model of 
pharmaceutical care for patients with coronary artery disease and comorbid 
conditions on the healthcare budget, as well as in involving key stakeholders 
– doctors, pharmacists, and patients. These aspects will be the subject of 
future scientific research.

Conclusions

1. Based on the results of the analysis of the above mentioned evidence base 
of the effectiveness of providing pharmaceutical care and the clinical rec-
ommendations of the AHA/ESC, the introduction of a conceptual model of 
pharmaceutical care for patients with coronary heart disease and comor-
bid conditions into pharmaceutical practice was developed and 
substantiated.

2. The place and role of pharmacists of general pharmacy institutions and 
healthcare institutions in terms of interprofessional collaboration in multi-
disciplinary teams is determined.

3. The expediency of involving pharmacists in interprofessional collabor-
ation as part of multidisciplinary teams is substantiated, which will 
improve the quality of a personalised approach, prevent possible 
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medicines interactions taking into account their metabolic profile, reduce 
the risks of side effects and lead to patient compliance with 
pharmacotherapy.

4. The proposed model of pharmaceutical care for patients with coronary 
heart disease and comorbid conditions takes into account the cardiovas-
cular continuum and pharmacotherapy, which will lead to a decrease in 
disease progression, pharmacotherapeutic risks, reduce the burden on 
the healthcare system and guarantee the safety of medicines use.

5. Implementation of the conceptual model of pharmaceutical care for 
patients with ischemic heart disease and comorbid conditions in pharma-
ceutical practice requires revision of educational master’s training pro-
grammes and CPD programmes.
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