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ABSTRACT

The potential for drug-drug interactions (pDDIs) is higher with cardiac medications, and reports of pDDIs in
cardiovascular patients are more common. Multimorbidity, a greater number of drugs prescribed, longer hospital stays,
complexity of disease, physiological changes with advancing age or conditions like renal failure, shock, hepatic disease like
cirrhosis or acute viral hepatitis, stages of disease, and the influence of heart disease on drug metabolism make patients with
CVD especially susceptible to DDIs. Our research found that pDDIs occurred at a much higher rate than expected in the
Cardiology Division. Incidence of pDDIs was observed to rise with age, polypharmacy, and duration of hospital stay; pDDIs
were also more common in males than females. Most of the interactions were of a pharmacodynamic character and were
considered to be quite serious. Most pDDIs involved aspirin and clopidogrel, then aspirin and enalapril, and finally enalapril and
enalapril. The surveillance of pDDIs in cardiac inpatients may benefit from the creation of such a database in hospitals.

Keywords- Drug, Drug interaction, Patients Care, Cardiac disease, Case reports.

l. INTRODUCTION number of deaths is expected to rise to more than 28.6

million by 2050%2. One in four fatalities in India are

All developed and developing countries are attributable to cardiovascular disease, and its prevalence
affected by cardiovascular disease (CVD), making it the is projected to reach 54.5 million by 2020%“.

top cause of mortality worldwide. In 2022, Potential drug-drug interactions (pDDls) are

cardiovascular disease  was responsible  for more commonly documented in cardiovascular patients,

approximately 18 million deaths, or 41% of all deaths and cardiac medications are seen to have a higher

globally. Of these deaths, 95% were caused by potential for interactions.>% Multimorbidity, greater

cardiovascular events like heart attacks and strokes. The numbers of drugs prescribed (polypharmacy), longer
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hospital stays, disease complexity, physiological changes
with age, and conditions like renal failure, shock, hepatic
disease like cirrhosis or acute viral hepatitis, disease
stages, and the influence of heart disease on drug
metabolism make patients with CVD more susceptible to
DDlIs. The term "drug-drug interaction" refers to the
modification of an effect of one drug (the "object drug")
by the concurrent administration of another medication
(the "precipitant drug™), and is used in the context of
dosages between 7 and 12. (DDI). Potential drug-drug
interaction (pDDI) occurs when two medications given
at the same time may interact with one another but may
not have any noticeable side effects’-1°. However, DDI is
present if the patient exhibits any clinical signs despite
the concomitant use of drugs (aDDI). These interactions
are sometimes known as adverse medication responses
or drug reactions since they might have unfavourable
effects on patients (ADIs)!*13, Evidence from a variety
of research shows that bleeding symptoms caused by
DDls are cause for worry, and that DDIs may increase
the likelihood of hospitalisation and subsequent
healthcare expenses.’>1”. Recent international research
placed the DDI incidence between 22.3 to 98 percent®®
2, In spite of the numerous global studies that have
evaluated DDIs in CVD patients, published pDDI rates
vary widely. As such, the current study is conducted to
catalogue the pDDIs and aDDIs among CVD patients at
a tertiary hospital in South India, evaluate the causality
of aDDlIs, and catalogue the risk variables related with
pDDls.

I1. MATERIALS AND METHODS

Study design:
«It is a prospective observational study
Study site:
 The research work was conducted Doon Hospital,
Dehradun.
Study period:
+6 Months
Inclusion criteria:
*Hospitalized cardiac patients
» Age groups above 18 years.
*Prescriptions with two or more drugs prescribed during
the hospitalization wereonly selected for the study.
Exclusion criteria:
+Out patients.
» Ayurveda, siddha, and other prescriptions involving
alternative system ofmedicine.
* Age group less than 18 years.
*Prescription with less than 2 drugs prescribed
Source of data:
The information was gathered through interviews with
cardiac patients and review of their case records.
Work Methodology
Data was gathered through patient interviews in
the cardiac unit and through hospital case records.

Patient demographics (age and sex), hospitalisation
duration, primary diagnosis, medications used, and
comorbidity characteristics were collected from medical
records. The Drug Interactions Checker in
Micromedex®-2.7 and www.drugs.com were used to
identify potential pDDIs in all prescription medications,
including those used on a regular basis and those taken
pro-re-nata (as needed). Crosschecking manually for
sufficient published medical evidence for the identified
interacting marketers, the observed pDDIs were
categorised as significant, moderate, and small according
on the severity of their clinical importance. The DDIs
had been identified and categorised in accordance with
Micromedex®-2.7 and www.drugs.com based on the
profile of medications given.

Pharmaceutical dosage forms and their
intermediates (pDDIs) have been classified according to
their pharmacokinetic properties (i.e., their ability to be
absorbed, distributed, metabolised, and excreted).
Comparison of antagonism, synergism, and additive
effects in pharmacodynamics. Based on their potential
for harm, pDDIs were classified as either: important
Because the repercussions might be fatal or permanently
debilitating. There is a risk that patients' scientific
reputations will suffer as a result of the results, and they
may also require more medical attention or a longer
hospital stay. Moderate Generally, the repercussions are
rather mild. The side effects may be irritating or
inconsequential, but they can no longer be allowed to
compromise the healing process. Sex, diagnosis, number
of medications distributed, frequency of pDDls,
medicines involved in pDDls, length of hospital stay,
pDDI kinds, and pDDI severity were all summarised
using frequencies stated as possibilities.

Table 1: Drug-drug interaction distribution in

cardiology
Overall nﬁ)r\]g%r:rl(lj f Overall
number of - number of
Class . cases with
patients drug-drug
. Dose — Dose | . .
collecting ; interaction
Collection
. 456
Cardiology 463 (84.70%) 919
Cardiology
100%
0%
o A0.40%

1

No,of, Patient: having drug-drog

Figurel: Patient Population with Drug Interactions
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Table 2: Patterns of medication interactions by

gender
Sex Frequency (n = 360) | Percentage (%)
Male 240 65.00%
Female 165 35.00%

Genderwise distribution of Potential
drug- drug interactions

80.00%
60.00%
40.00%
20.00%

0.00%

Saries 63.00% 353.00%
1

Figure 2: Possible medication interactions, broken
down by gender

Table 3: Compare by Age

Age Frequency Percentage
(Inyrs) (n=360) (%)
18-30 11 03.05%
31-45 39 10.83%
46-59 94 26.11%
60-70 159 44.16%
Above 70 57 15.83%
4500 7
4000
" 500 7
W00 o
E T -
¥ 0%
g 1500
100%: 4 '
5.00% 1 )
000% ~ » :
18-30 3145 46-59 60-70 Whawn 70
Agein years

Figure 3: Age wise distribution

Table 4: Quantity of hospitalizations
No. of Hospital | Frequency
Stay (in days) |[(n=360)

Percentage (%)

<3 78 16.55%
4-6 264 65.72%
<7 28 9.61%

§5.72%
70.00%
G0.00%
50.00%

A0.00%
20.00% 16.55%

20.00% 961%
10000 '

0.00%

Percentage

<3 4 -6 <7
Number of hozpital stay

Figure 4: Quantity of hospitalizations

Table 5: Daily doses of prescription medications

Number of Frequenc
drugs (ng360)y Percentage%o
prescribed/day
<4 34 10.05%
5-6 155 38.27%
>7 190 52.66%
L2 66%
60.00% 7
3827%
50.00% 4
40.00% 7
30.00% 4
B0 10.05
J.DME‘
&
10.00% .
IZIJZIEI*:-
<4 Stoh =1
Number of prezeribed drugs per day

Figure 5: Number of prescribed drugs per day

Table 6: Disease prevalence in the cardiology clinic

Type of diseases Fzﬁgggg;: y Percentage%
Myocardial 57 14.83%
Infarction
Angina
+ 91 27.27T%
Diabetes mellitus
Hypertension 131 32.38%
Ischaemic Heart
Disease 36 9.00%
Coronary Artery
Disease 24 5.66%
Chronic Heart
Failure 21 4.83%
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Figure 6: Types of diseases in cardiology department

Table 7: Maximum risk of medication interactions

PDDI Combination Type Severity Fnr:ggg)n cy ?;)r)centage
T.Asprin + T.Clopidogrel PD Major 245 28.82%
T.Aspirin + T.Enalapril PD Moderate 69 8.11%
T.Atorvastatin +T.Clopidogrel PK Moderate 78 9.17%
T.Aspirin + T.Atenolol PD Moderate 29 2.94%
T.Clopidogrel +T.Amlodipine PK Moderate 80 9.41%
T.Atenolol + T.Metformin PK Major 25 2.94%
T.Spironolactone +T.Enalapril PD Moderate 18 2.11%
T.Enalapril + T.Metformin Unknown Major 15 1.76%
T.Enalapril + T.Furosemide PD Moderate 12 1.41%
T.Aspirin + T.Spironolactone PD Major 41 4.82%
Highest potential drug-drug interaction
combinations

TA=pirin + TSpironolacione

E T.Enalapril + TFurosemide

-'E TEnalapril + TMetfonmin

:.E TSpiranolactone +TEnalapri

E Ttvenodsl + TMetfonmin

E T.Ckopidogred +T Amilodipine

= T.Bspdrin + TAbenodo

% TAtoreastatin +T.Chopid ogre |
& T.ﬂ.:.u""l - T.E'!a L |
T.bsprin + T.Chopidogre | | | | |
a IIIJIIIS I]I.l I].Ili IIII.E III.IES 03 0435

Fig 7: Maximum risk of medication interactions
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I11. CONCLUSION

Our research found that pDDIs occurred at a
much higher rate than expected in the Cardiology
Division. Incidence of pDDIs was observed to rise with
age, polypharmacy, and duration of hospital stay; pDDIs
were also more common in males than females. Most of
the interactions were of a pharmacodynamic character
and were considered to be quite serious. Most pDDIs
involved aspirin and clopidogrel, then aspirin and
enalapril, and finally enalapril and enalapril. The
surveillance of pDDIs in cardiac inpatients may benefit
from the creation of such a database in hospitals.
Although admonitory guidelines and computer-based
screening may assist prevent potentially hazardous
medication interactions, clinicians should be aware of
interactions among these drugs before giving them to
patients and comprehensive monitoring should be
necessary to ensure patient safety.
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