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INTRODUCTION 

Drug interactions remains as one of the key issue to be 

addressed among patients with multiple drug therapy. 

When two or more drugs interact with each other, it may 

either alter the effectiveness or the toxicity profile of the 

concomitantly administered drug. This may sometimes 

prove as beneficial effect or may cause negative 

consequences. It has been documented that drug 

interactions are responsible for adverse drug reactions, 

hospitalization or increased duration of hospitalization, 

drug toxicity or reduced/abolished drug response. The 

severity of drug interactions may vary from mild to 

serious life threatening conditions.  

The drugs may interact with pharmacokinetic parameters 

of other drugs or alter the pharmacodynamics. In some 

cases, both the kinetics and dynamics are altered.  
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ABSTRACT 

Background: Drug interactions are major cause of concern in hospitalized patients with cardiac illness especially in 

elderly population. Therefore, the study was conducted to determine the prevalence and pattern of potential drug-drug 

interactions (pDDI) and risk factors, if any. 

Methods: It was a prospective observational study involving 75 elderly in-patients with cardiac diseases. IHEC 

approval was taken before commencement of study and written informed consent was taken from all the study 

participants. Data was collected using structured data collection tool. pDDI were analyzed using MEDSCAPE 

databse. Data was analyzed using SPSS 20.0 in terms of descriptive statistics. Pearson correlation coefficient was 

used to find the association between the risk factors and potential DDIs. P value of ≤0.05 was considered statistically 

significant. 
Results: The prevalence of pDDI was found to be 100%. Total 593 pDDI and 33 interacting drug pairs were observed 

in the study. The common drug interacting pairs were aspirin and furosemide 140 (23.61%), followed by aspirin+ 

enalapril 98 (16.53%) and heparin and clopidogrel 56 (9.44%). Majority of pDDI 480 (81%) were found to be of 

moderate severity. A significant association was documented between length of hospital stay (p=0.041) and 

occurrence of pDDI. A statistically significant correlation (r =0.621; p<0.01) was noted between number of drugs 

prescribed and total number of pDDIs. 

Conclusions: A high prevalence of pDDI was observed. The prevalence rate is directly related to number of drugs 

prescribed and length of hospital stay. Therefore, close monitoring of hospitalized patients is recommended. 
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Cardiac diseases encompass a wide spectrum of illnesses 

ranging from hypertension to acute coronary syndrome or 

arrhythmias. With the sedentary lifestyle and poor dietary 

habits, cardiac diseases are gaining attention across the 

globe. The prevalence of heart diseases in India has 

increased by more than 50% from 1990 till date.1 It has 

become as the topmost cause of deaths in Indian 

population.2 Cardiac diseases are usually associated with 

multiple risk factors. And therefore, it becomes prudent 

to treat not just the disease but associated risk factors as 

well. This leads to increase in the number of medicines 

prescribed, especially in hospitalized patients, thus 

accounting for drug interactions. Elderly are even more 

prone to develop negative effects of drug drug 

interactions.3 The risk-benefit ratio therefore becomes 

necessary to implement whenever multiple drugs are 

administered together. 

Various studies have reported the prevalence of potential 

drug-drug interactions in patients with cardiac illness 

ranging from 65% to 99% across the globe.4 However, 

very few studies have been conducted on Indian 

population. Therefore, the present study has been 

designed to determine the prevalence and pattern of 

potential drug-drug interactions (pDDI) and to assess 

predisposing factors, if any. 

METHODS 

It was a prospective observational study conducted at 

SSG Hospital, Baroda, a tertiary care teaching hospital 

for six months. Approval from institutional ethics 

committee was taken before the commencement of study. 

Written informed consent was taken from every patient 

who participated in the study.  

Inclusion and exclusion criteria 

The study included all the elderly in-patients of either 

gender and age admitted in medicine wards, cardiac care 

unit and intensive care unit diagnosed with any cardiac 

illness during the study period. The patients admitted for 

observation purpose were excluded from the study. 

Sample size was calculated based on convenient 

sampling technique. 

The relevant data collected from case sheets was properly 

documented in a separate data collection form. The 

obtained data was then analyzed for identification of 

potential drug-drug interactions (pDDI) and its pattern 

using MEDSCAPE database, a computerized DDI 

database system. The database has inbuilt software that 

detects and categorize DDI based on severity. A major 

interaction focuses on the need of using an alternative 

drug, moderate interaction emphasizes the need to 

monitor the patient closely and minor interactions do not 

warrant any change in the treatment. Additionally, the 

risk factors predisposing to DDI are studied separately. 

 

Statistical analysis 

Data was analysed in terms of descriptive statistics using 

mean±SD, frequency and percentage. Pearson correlation 

coefficient was used to find the association between the 

risk factors and potential DDIs, p value of ≤0.05 was 

considered statistically significant and ≤0.01 as highly 

statistically significant. The statistical analysis was done 

using SPSS software, version 20.0.  

RESULTS 

Patients’ general characteristics 

Total 75 patients were enrolled in the study. Out of 75 

patients, 50 (67%) were women and 25 (33%) were men. 

Majority of patients 38 (51%) were from the age group 

60-69 years. The most common diagnosis was ischemic 

heart disease 38 (51%) followed by corpulmonale 11 

(15%), congestive heart failure 9 (12%) and atrial 

fibrillation 9 (12%) (Figure 1). Patients’ average duration 

of stay in the hospital was 5.18±0.70. Dyslipidemia 50 

(67%) was found to be the most common co-morbidity 

associated followed by diabetes mellitus 24 (32%). Total 

905 drugs were prescribed in 75 patients. Average number 

of drugs per prescription was 12.04±1.41. 

 

Figure 1: Diagnosis of patients. 

Prevalence of pDDI 

Out of total 75 patients enrolled in the study, all the 

patients were found to have at least one pDDI. The 

prevalence of pDDI was 100% in our study. Total 593 

pDDI were identified in 75 patients. Majority of them 

were found to be of moderate severity (Figure 2). ≤5 

pDDI was found in 32 (43%) patients, 6-10 pDDI in 

25(33%) patients and ≥10 pDDI in 18 (24%) of patients. 

Average number of pDDI per patient was 7.9±2.12. 

Interacting drug pairs 

Total 33 drug interacting pairs were observed in the study. 

The common drug interacting pairs were aspirin + 
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furosemide 140 (23.61%), followed by aspirin and 

enalapril 98 (16.53%) and heparin and clopidogrel 56 

(9.44%). Majority of pDDI identified were due to 

pharmacodynamic mechanisms 383 (64.59%). 87 

(14.67%) pDDI were caused due to pharmacokinetic 

interaction between drugs and rest were because of both 

the kinetic as well as dynamic interactions.  

 

Figure 2:  Severity of pDDI. 

Risk factors predisposing pDDI 

pDDI were found to be more commonly present in 

women. Moreover, the patients prescribed ≥8 medicines 

had more number of pDDI. The patients having ≥4 days 

of hospital stay were found to have more number of 

pDDI.  

A significant (p <0.05) association was documented 

between length of hospital stay and occurrence of pDDI. 

However, it was found that the patients taking eight or 

more drugs were highly significantly associated with 

occurrence of pDDI. A positive linear correlation with 

statistically highly significant value was noted between 

number of drugs prescribed and total number of pDDIs 

(Table 1). 

Table 1: Predisposing risk factors for pDDI. 

Risk factor 
χ2 

value 

P  

value 

r value (Pearson 

correlation) 

Length of 

hospital stay 
5.025 0.041 - 

Patients on 

≥8 medicines 
23.04 <0.01 0.621 

DISCUSSION 

Study revealed very high prevalence of drug-drug 

interactions in the cardiac in-patients as supported by 

other studies.4-7 The high prevalence may be due to 

presence of various risk factors in hospitalized patients. 

Elderly age group, cardiac illness and associated multiple 

co-morbidities which in turn lead to polypharmacy, may 

result into development of drug-drug interactions. As 

evident from the study, average number of medicines 

prescribed per patient was quite high (12.04±1.41). 

Moreover, in this study all the severity grades of pDDI 

were considered while many studies have listed only the 

significant ones or clinically relevant ones. The study 

reported high prevalence of pDDI in women than men. 

According to a latest study woman are more prone to 

develop drug-drug interactions.8  

Majority of drug interactions reported in the study were of 

moderate to major severity as also seen in various other 

studies.6,7 (Table 2). Also, the documentation status varied 

from fair to good evidence.  Similar findings were noted 

in other studies as well.6,9,10 

Table 2: Majorly serious drug interacting pairs. 

Drug pairs Risk 

Aspirin and 

enalapril 

Pharmacodynamic 

antagonism. Decrease in renal 

function. Diminish the 

antihypertensive effect of 

ACE inhibitors.  

Azithromycin and 

digoxin  

Increase in the level or effect 

of digoxin 

Digoxin and 

metoprolol 

Digoxin increases toxicity of 

metoprolol by unspecified 

interaction 

mechanism.  Increase risk of 

bradycardia. 

Warfarin and 

enoxaparin 
Bleeding 

Azithromycin and 

enoxaparin 
Increased effect of enoxaparin 

Azithromycin and 

warfarin  
Increased effect of warfarin 

Atenolol and 

metoprolol 

Increase in anti-hypertensive 

effect 

Most commonly observed mechanism of drug-drug 

interactions in this study was pharmacodynamic as also 

supported by other studies.4,5 This is in contrast to the 

finding reported in a few studies.11-13  

Polypharmacy is widely prevalent in hospitalized patients 

and although it poses threat to patients’ overall recovery, 

it sometimes becomes unavoidable. Study showed the 

concomitant use of multiple medicines as high as 12. 

Moreover, a positive association has been observed in the 

study between the number of medicines prescribed and 

development of drug-drug interactions. These findings are 

consistent with previously conducted studies.6,14,15  

Also, it has been evident from the study, the longer the 

duration of stay of patient in the hospital the more the risk 

of developing pDDI. This indirectly correlates to the 

number of medicines prescribed.  This finding may 

suggest more vigilant attitude of healthcare givers towards 

prescribing medicines especially in elderly patients. Not 
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only the prescribing of medicines be more carefully 

chosen but also the therapy be monitored more closely for 

any drug interaction.   

The most common drug interaction found in our study 

was aspirin and furosemide which results in attenuation of 

the diuretic and venodilatory effect of furosemide and 

may cause acute renal failure, is established (Table 3). 

However, the clinical relevance of this interaction has not 

been much studied. Another, important interaction noted 

was aspirin and enalapril which is of major severity. 

Theoretically it has been postulated that aspirin may 

reduce the beneficial effects of ACE inhibitors in patients 

with heart failure. But the information is limited by the 

retrospective nature of the analyses and does not 

accurately establish the association. Interaction between 

anti platelet and anticoagulant is well known and may 

predispose to bleeding. Presence of an enzyme inducer or 

inhibitor in the treatment regimen may increase the 

chances of drug toxicity or reduced effect. 

Table 3: Drug-drug interaction pairs. 

Drug pairs Severity Frequency (n) Risk Documentation 

Aspirin and furosemide Moderate 140 Fluid retention Good 

Aspirin and enalapril Major 98 Renal dysfunction Fair 

Heparin and clopidogrel Moderate 56 Bleeding Good 

Aspirin and clopidogrel Moderate 47 Bleeding Fair 

Aspirin and heparin Moderate 42 Bleeding Good 

Heparin and enalapril Moderate 32 Hyperkalemia Fair 

Spironolactone and enalapril Moderate 23 Hyperkalemia Good 

Aspirin and metoprolol Moderate 12 Decreased metoprolol effect, 

hyperkalemia 

Fair 

Azithromycin and 

atorvastatin 

Moderate 4 Increase in the level or effect 

of atorvastatin  

Good 

Digoxin and metoprolol Major 3 Bradycardia, hyperkalemia Good 

 

Therefore, to deal with the issue of drug-drug interactions, 

a more vigilant and careful approach should be 

incorporated while prescribing medicines in elderly. Use 

of software for easy detection of drug-drug interactions 

may be incorporated as screening procedure. 

Alternatively, clinical pharmacist may be involved for 

assessment of pDDI. Frequent evaluation of prescriptions 

in structural manner to evaluate pDDI and lab 

investigations for detecting drug interactions can be 

utilized. 

However, the study has certain limitations. The findings 

of the study may not be generalized as it was a single 

centre study involving a small sample size. However, the 

study was prospectively conducted so credibility of 

database can be ensured. Secondly, the study reports only 

potential drug-drug interactions that may not be clinically 

relevant. However, it does provide important findings of 

drug interactions that may be prevented, minimized or 

managed if the healthcare givers have the knowledge of 

such interactions 

CONCLUSION 

High prevalence of pDDI in cardiac inpatients 

necessitates the importance of appropriate preventive 

strategies. Online databases can be one of the quickest 

and easiest ways to assess by clinicians. However, it 

cannot replace appropriate therapeutic decision making 

particularly when the patient is suffering from multiple co 

morbidities. Close monitoring for adverse effects should 

be done in all the patients. 
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