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Abstract:  Drug Therapy problems can be defined as any event (or) circumstance involving the drug treatment, 

which interferes or potentially interferes with the patient in achieving an optimum outcome of medical care. 

The aim of the study was to identify drug therapy problems and to assess the pharmacist interventions in 

patients with cardiovascular diseases. Adverse drug effects (ADEs) are one of the leading causes of death in 

developed countries and are the main reason for drug recalls from the market, whereas the ADEs that are 

associated with action on the cardiovascular system are the most dangerous and widespread. Patients with 

cardiovascular disease are at high risk of drug-drug interactions especially in older age. The Drug utilization 

study evaluates the present and future trends of drug use pattern, detection of early signals of irrational drug 

therapy, estimation of drug expenditures, make interventions to improve drug use and quality control of drug 

use. DUS is a useful strategy for a cost-effective healthcare and helps in rational drug therapy. This review 

explains the various drug therapy problems and what interventions have been take to reduce it. Also, it 

elaborates how drug utilization studies brings a change to eliminate the ADRs.  
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I. INTRODUCTION 

 

ADRs refer to “any response to a drug which is noxious and unintended, and which occurs at doses normally 

used for the prophylaxis, diagnosis, or therapy of disease, or for the modifications of physiological function”. 

Adverse drug events (ADEs) broadly refer to any adverse outcome occurring in people taking a medication, 

whereas ADRs involve a causal relationship between medication and adverse reaction [1]. cardiovascular 

diseases (CVDs) remain the biggest cause of deaths worldwide. In 2019, it is estimated that CVDs has 

commented about 18.6 million people’s death worldwide [2]. By 2030, an estimated 23.6 million people will 

die from CVDs mainly from heart disease and stroke. These are projected to remain the single leading causes 

of death [3]. Heart disease and its related disorders including coronary heart disease, congenital heart disease, 

atherosclerosis, rheumatic heart disease, pulmonary embolism, arrhythmia, and deep vein thrombosis, are 

produced by the alterations in the structures and proper functioning of the heart.  

The main elucidation of these findings is the adaptation of an improper lifestyle with no physical workout or 

exercise on daily basis, has been characterized as the rapid progression of CVD among growing populations. 

Though, various approaches are offered for treating and inhibiting CVDs, such as active physical hangouts 

and exercise to mitigate the risk of CVDs [4]. Conventional strategies for the treatment of this disease contain 

monitoring the affected region for thrombosis and adding an artificial pacemaker for arrhythmia. So far, they 

were somehow effective for some proportion of the affected people, but they showed unsatisfactory results 

and caused discomfort for their whole life [5]. Although pharmacotherapy in cardiovascular diseases can 

improve the well-being, its benefit can be compromised by drug therapy problems (DTPs). 
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 A drug-related problem or drug therapy problem is any event or circumstance involving drug treatment that 

interferes with the patient achieving an optimum outcome of medical care [6]. Drug Therapy problems are 

classified into seven categories, which are unnecessary drug therapy, needs additional drug, ineffective drug, 

dose too low, dose too high, adverse drug reaction, and noncompliance. Drug therapy problems are associated 

with prolonged length of stay and increased economic burden and result in an almost 2 times increased risk 

of death [7]. DTPs can occur at all steps of the treatment process, particularly during prescribing, transcription, 

dispensing, and use of drug therapy by patients. Some of the consequences that can arise from the presence 

of DTPs include failure of the indication for untreated, causing side effects from drug use, the risk of resulting 

in decreased quality of life, increasing the average mortality and disability rate, and increasing the cost of 

treatment [8]. HF patients are at high risk of having DTPs and frequencies as high as 78% have been reported 

[9]. The increased number of drugs prescribed has an important impact on Heart failure patients, as it is 

associated with frequent hospitalization, waste of resources, adverse drug events, potential drug-drug 

interactions, and poor patient compliance [10-13].  

 

 

Cardiovascular pharmacotherapy in older people is complex because age-related changes in body 

composition, organ function, homeostatic mechanisms and comorbidities modify the pharmacokinetic and 

pharmacodynamic properties of many commonly used cardiovascular and non-cardiovascular drugs. 

Additionally, polypharmacy increases the risk of adverse drug reactions and drug-drug interactions. Also 

evidence of drug efficacy and safety in older people with multimorbidity and polypharmacy is limited because 

these individuals are frequently under-represented/excluded from clinical trials. Moreover, clinical guidelines 

are largely written with a single-disease focus and only occasionally address the issue of coordination of care, 

when and how to discontinue treatments, if required, or how to prioritize recommendations for patients with 

multimorbidity and polypharmacy [14]. Drug - drug interaction (DDI) is one of the major causes of adverse 

drug reaction (ADR) occurring in health centre and emergency department.[15] DDI constitute 6- 30% of all 

ADRs [16]. Drug utilization research facilitates identification of clinical drug utilization and its impact on 

health-care system. Continuous audit in critical care would provide insights into current practice and feedback 

for rationalizing prescribed practices [17].  

II. DRUG THERAPY PROBLEMS 

Drug-related event or circumstance that actually or potentially interferes with desired health outcomes 

[18,19]. Category of DTPs was defined and identified based on Cipolle’s method [19] as follows: 

 

 Need for additional drug therapy was considered when: 

 The medical condition requires the initiation of drug therapy. 

 Preventive drug therapy is required to reduce the risk of developing    a new condition. 

 The medical condition requires additional drug therapy to achieve synergistic or additive effects. 

 

  Ineffective drug therapy was considered when: 

  The drug is not the most effective for the medical condition and a different drug is needed. 

 The medical condition is refractory to the drug product and a different drug is needed. 

  The drug product is contraindicated in this patient. 

  The dosage form of the drug product is inappropriate 

 The drug product used is not an effective product for the medical condition being treated. 

 

 Unnecessary drug therapy is considered when: 

 There is no valid medical indication for the drug therapy at this time, 

 Multiple drug products are being used for a condition that requires single-drug therapy. 

  The medical condition is more appropriately treated with nondrug therapy, 

 The drug therapy is used to treat an avoidable adverse reaction associated with another medication. 
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 Dosage too high was considered when: 

  The dose of the drug is too high for the patient, resulting in toxicity. 

  The dosing frequency is too short, 

  The duration of drug therapy is too long, 

  The drug interaction occurs that could result in a toxic reaction to the drug product. 

  The dose of the drug was administered too rapidly. 

 

 Dosage too low was considered when: 

 The dose of the drug is too low to produce the desired response. 

  The drug interaction occurs that could reduce the amount of active drug available, 

 The duration of drug therapy is too short to produce the desired response, 

 The dosing interval is too short to produce the desired response. 

 

 Adverse drug reaction was considered when: 

 The drug causes an undesirable reaction that was not dose-related, 

 The drug interaction causes an undesirable reaction that is not dose-related, 

  Incorrect administration: the drug product was administered by the incorrect route or method 
resulting in an adverse reaction. 

  The drug causes an allergic reaction. 

  Dosage increase/decrease too fast: the drug dosage was administered or escalated too rapidly 
resulting in an adverse reaction. 

  Unsafe drug for the patient: a safer drug product is required due to patient risk factors. 

 

 Noncompliance/non-adherence is considered if a patient fails to take medications appropriately 

due to one of the following reasons: 

 Lack of understanding the instructions, 

 Preference not to take the medication, 

 Forgetfulness, 

 Inability to swallow or self-administer the drug product appropriately, 

 Affordability and availability problem. 

 

III. SOCIO-DEMOGRAPHIC FACTORS RELATION WITH DRUG THERAPY PROBLEM 

Prevalence of prescription drug use increases substantially with age [20]. Gender was studied in the few 

studies. In studies, we found that male are more prone to CVDs compared to female. For these reasons, the 

DTPs rate in male can be seen more compare to female, but in some studies female had more no. of DTPs 

because of age related factors and other comorbid conditions associated with age. Comorbid cases associated 

with age is the root cause of DTPs. This is due to increased medication use because of their multiple comorbid 

conditions and possible of various risk factors like smoking, alcoholism and a sedentary life style etc. compared 

to the female population [21,22,23].  

Also the incidence of DTPs was found to be more in the middle age, more specifically between 41-61. 

Among the number of drugs, patients receiving more than 6-10 drugs were found to have more drug related 

problems [22]. Also, in other studies it was found that DTPs may frequently occur in adults over 65 years of 

age using six or more drugs concomitantly. This also indicates that special attention should be done in such 

group of patients were regular review of drug therapy might help potentially to decrease the drug related 

problem [24]. 

IV. DRUG THERAPY PROBLEM IN THE TREATMENT OF CARDIOVASCULAR DISEASES 

Among the classifications of DTPs, the common DTP found was drug – drug interactions. The most 

commonly occurring drug interaction among the cardiovascular drugs categories include antiplatelet like 

aspirin, clopidogrel and calcium channel blocker such as amlodipine, simvastatin, and anticoagulants like 

warfarin. The potency of the interaction increases when these cardiovascular drugs are co-prescribed with 

antiulcer categories like proton pump inhibitors such as pantoprazole. As drug interactions can affect patient’s 

clinical outcomes, quality of life and contribute to increased length of hospital stay and health care costs. The 

higher incidence of drug interactions in the study suggests that regular review of the patient case sheets 
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including the drug therapy helps in identifying and preventing drug related problems including the drug 

interactions [25,26,27]. 

                           Following drug interactions, ADR was found as DRPs in admitted patients. Headache, 

vomiting , constipation , dizziness and GI irritation was the commonly found ADRs in various studies 

[28,29,30]. Headache was usually due to the nitrates. Digoxin was the reason for nausea, vomiting in most of 

the cases. GI irritation was caused by drugs like aspirin and in few cases digoxin [29,31]. Insulin, metformin, 

glimepiride and glibenclamide induced hypoglycaemia in diabetic patients was a common ADR observed. In 

such patients, either their dose was reduced or any one OHA was stopped [30]. Hypoglycaemia can develop 

during blood sugar management in DM patients [32].  Causality assessment of ADRs in majority of studies 

indicated possible in nature followed by probable [33-35]. Also, severity assessment of ADRs in majority of 

the study was found to be moderate followed by mild and severe [33,36]. 

                           In drug duplication administration of pantoprazole and rabeprazole or ranitidine and 

lansoprazole concurrently was seen in few cases leading to duplication as both of these drugs belong to the 

same class. Overdosage may lead to an increased risk of GI disturbances such as nausea, vomiting, diarrhea 

and stomach pain, headache and dizziness [31,37]. 

V. CAUSES OF DTPS 

A drug therapy problem is a clinical problem and it must be identified, resolved in a method similar to other 

clinical problems. Every health care practitioner is responsible for helping patients with problems that require 

a certain level of professional complexity to identify, prevent, or resolve [38,39]. 

• Drug/Dose Selection: The cause of the drug related problems related to the selection of the drug and/or 

dosage schedule, inappropriate drug selection, inappropriate dosage selection, more cost-effective drug 

available. 

• Drug Use Process: It includes inappropriate timing of administration and/or dosing intervals, drug 

underused/ under-administered, drug overused/ over-administered, Therapeutic drug level not monitored, drug 

abused (unregulated overuse), patient unable to use drug/form as directed. 

• Information: It Includes Instructions for use/taking not known, patient unaware of reason for drug 

treatment, lack of communication between healthcare professionals. 

•  Patient/Psychological: It includes patient forgets to use/take drug, Patient has concerns with drugs, 

patient suspects side-effect, patient unwilling to carry financial costs, therapy burden, patient unwilling to 

change drugs. 

• Polypharmacy: The high number of medications used and the combination of various drugs classes 

might have contributed to the high prevalence rate of significant potential drug interaction in patient. 

 

VI. MULTIMORBIDITY 

 

DTP is a major concern in the treatment of patients presenting with cardiovascular diseases as most of the 

cardiac patients present with comorbid conditions leading to the prescription of multiple drugs. It has been 

observed that cardiac patients are more prone to drug therapy problems as compared to other patients [40]. 

Hypertension and diabetes are commonly regarded as an independent predictor for heart disease [41]. The 

risk of comorbidity increases with age. Cardiovascular pharmacotherapy in older people is complex because 

age-related changes in body composition, organ function, homeostatic mechanisms and comorbidities modify 

the pharmacokinetic and pharmacodynamic properties of many commonly used cardiovascular and non-

cardiovascular drugs [14]. Due to comorbid conditions patients use more than one drugs. Patient with 

polypharmacy and comorbidity have DTPs. Apart from DM and hypertension other common comorbid 

condition found were UTI, anemia, pneumonia, and chronic kidney disease [42]. Hypertension is found to be 

a major contributor to heart disease, which starts to develop early in a chronic kidney failure. Diabetes is also 

a risk factor for heart disease through damage to blood vessels [41].  
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VII. INTERVENTIONS TO MANAGE DTPs 

 

Drug therapy problems represent the foremost responsibility of the pharmaceutical care practitioner. Due to 

the presence of multiple diseases and complex therapeutic regimens in the patients, polypharmacy becomes 

unavoidable [35]. Polypharmacy is an important cause of DTPs [43,44,45]. The measures taken to manage 

interventions are as follows [28,46]: 

 Cessation of drug followed by change in frequency of administration. 

 Addition of drug is suggested in case of untreated indications without cessation of offending 

medications. 

 Withdrawal or reduction of the dosage of the drugs causing ADRs without any further treatment.  

 For Sub therapeutic dose, change in drug dose is suggested 

 If patient fails to receive drug therapy, non-adherence should be checked and change in cost therapy. 

 Polypharmacy should be controlled by simplification of medication regimen through decrease dosing 

frequency, eliminating pharmacologic duplication and regular review of the treatment regimen.  

 Special attention should be done for patients above 60 years were for regular review of drug therapy 

might help potentially to decrease the DRPs. 

 Rational drug therapy should be considered for prescribing. 

 By conducting drug utilization studies and analysing the prescription pattern. 

 

VIII. DRUG UTILIZATION STUDIES 

The improper use of drugs can lead to patient morbidity and even mortality. Drug therapy problems are the 

clinical territory of the pharmaceutical care practitioner and the resolution of identifying drug therapy 

problems help patients to achieve their goals of therapy and understand the best possible outcomes from drug 

therapy. To identify, resolve and prevention of drug therapy problems, the practitioner must understand how 

patients with drug therapy problems present in the clinical setting. Stating the problem and identifying the 

cause requires involves clinical judgment by the practitioner [35]. Drug utilization data is used to produce 
crude estimates of disease prevalence to plan drug importation, production, and distribution, and to estimate 

drug expenditures [47]. The characterization of drug utilization may be extended linking prescription data to 

the reasons for the drug prescribing. They include the concept of appropriateness that must be assessed relative 

to indication for treatment, concomitant diseases (that might contraindicate or interfere with chosen therapy) 

and the use of other drugs (interactions) [48-51]. Patient files and computer registries are widely used as 

instruments for collecting information on drug utilization. Therefore, Pharmacovigilance plans require extend 

safety knowledge, in order to  investigate  potential drug-drug interactions and signal detection of adverse 

drug reactions. Drug utilization data can be used to perform screening for patients who may be at increased 

risk for drug-induced illnesses, often by use of concomitant drugs, abuse or overuse of drugs. It can be used 

for the improvement of medical care and cost-containment [52,53]. In this way all the DRPs can be identified 

easily and a quick response for the problem can can be given to the patient which enhances the patient quality 

care.  

 

IX. PHARMACIST INTERVENTION 

Clinical pharmacist with the concept of pharmaceutical care concept empowers with greater responsibility 

and accountability in patient care and enlightens the need of clinical pharmacists in a multidisciplinary health 

care team for more identifying and prevention of drug related problems. By involving a clinical pharmacist in 

a multidisciplinary team who are expert in the medicines helps in identification and management of such 

adverse drug reactions. Their timely involvement might help in reducing the hospital stay and the health care 

costs. They can also counsel the patient what to do when such adverse drug reactions occurs when they are in 

home settings. The response to pharmacist intervention is of 3 ways. They are as follows: 

 Accepted and therapy is changed 

 Accepted and not changed 

 Neither suggestion accepted nor changed. 
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Acceptance rate of intervening pharmacist suggestion by physicians is found to be high in the studies reviewed 

[54-56]. The reason for accepting and not changing the prescribing pattern may be due to lack of proper 

information which needs to strengthen the suggestion provided. Also, the reason for neither accepting the 

suggestions nor changing may be due to the reason that prescribing decisions are often governed by the clinical 

experience of physicians for accepting interventions. High acceptance rate and changing indicates that the 

clinical pharmacist can contribute to better patient care if involved in health care team. Routine medication 

review and reactive pharmacist intervention are strongly recommended to improve the treatment outcome of 

patients with cardiovascular diseases . This will help in achieving better patient care that can lead to improve 

the quality of care and drug therapy [57].  

 

X. CONCLUSION 

 

Upon reviewing various article, the data demonstrate that cardiovascular drugs could develop serious and 

even fatal adverse reactions. Comorbidity has a definite relation with polypharmacy which indirect leads to 

drug therapy problems. Drug utilization study is being proved as effective tool to minimize the drug therapy 

problem with additionally considering clinical pharmacist importance in managing the DTPs as a 

pharmaceutical care provider. Also, which improves the patient quality of care. DUS helps to educate 

physician about appropriate therapy, enhance the patient safety, efficacy, and quality of life.  

 

ABBREVIATIONS USED: 

 

DTPs: Drug Therapy Problems 

DRP: Drug Related Problems 

ADE: Adverse Drug Effects 

ADRs: Adverse Drug Reaction 

DDI: Drug Drug interactions 

DUS: Drug Utilization Studies 

CVDs: Cardiovascular Diseases 

HF: Heart Failure 

GI: Gastrointestinal 

OHA: Oral Hypoglycaemic Agents 

DM: Diabetes Mellitus 

      UTI: Urinary Tract Infections 
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