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ABSTRACT
Introduction: Drug-Drug Interactions (DDIs) account for 6-30% 
of the adverse drug events, pose a significant risk to the patient’s 
health outcome and they put an economic burden on the health 
care system. Polypharmacy significantly contributes to these 
interactions. This study was aimed at assessing the drug-drug 
interactions in the in-patients in the medicine department in a 
tertiary care hospital.

Materials and Methods: The case records of 250 patients who 
were admitted in the medicine ward were analyzed regarding the 
demography of the patient, the prescription and the interaction 

details like the object drug, severity, management and the 
outcome. 

Results: The patients received drugs which ranged from 
5 to 18. 66% of the patients had DDIs, with a majority being 
moderate in severity and occurring in the patients who received 
cardiovascular drugs. Age and gender did not have a significant 
effect on the drug- drug interactions.

Conclusion: Most of the DDIs are preventable. The frequently 
occurring DDIs are seen between fluoroquinolones and oral anti-
diabetics, iron and pantoprazole, aspirin and clopidogrel.

InTROduCTIOn
A drug interaction is defined as a modification of the effect of a 
drug when it is administered with another drug. The effect may be 
an increase or a decrease in the action of either substance, or it 
may be an adverse effect that is not normally associated with either 
drug. This definition applies to the interactions of drugs with other 
drugs (drug-drug interactions), as well as of drugs with food (drug-
food interactions) and other substances. 

Whenever 2 or more drugs are taken concurrently, there is a 
chance that there will be an interaction between the drugs. The 
likelihood of the drug interactions increases as the number of 
drugs which are taken by a patient increases. The factors which 
are significantly associated with having 1 or more potential 
interactions include: taking 5 or more medicines, patient age 
of 60 years or older and those suffering from cardiovascular 
diseases [1].

Drug-Drug Interactions ( DDIs) are estimated to account for 6%-
30% of all the adverse drug events, and they continue to pose a 
significant risk to the patient’s health outcomes and a considerable 
economic burden on the health care system [2]. Hence, as they are 
an important hazard to the health of millions of patients, drug- drug 
interactions have to be tackled and it is the need of the hour.

 In order to take preventable measures, we need to have a database 
which can be used as a reference to the known interactions like 
that of the drug reax system (micromedex). Then, there is a need 
to know and to understand what the most commonly occurring 
preventable interactions are. So, it is prudent to monitor the DDIs 
in patients who are on polypharmacy and to collect the data 
regarding the various commonly occuring drug interactions. With 
this background, the aim of this study was to monitor the drug 
-drug interactions in the patients of the medicine ward in a tertiary 
care hospital in south India.

MATeRIAl And MeThOdS
This prospective study was performed on the inpatients of the 
medicine ward of a tertiary care teaching hospital. This study was 
started after obtaining ethical clearance from the institutional ethical 
committee. The study period was two months, during which the 
data was collected.

Inclusion criteria 
1. The patients who were admitted to the medicine department 

and treated for a minimum period of three days with a minimum 
of four drugs. 

2. Patients of both the sexes.
3. The patients who were aged 12 years or more.

The investigator visited the medicine wards daily and the patients 
were included as per the inclusion criteria. The data was collected 
from the patient’s case records. Only one prescription from each 
patient during his/her hospitalization in the ward during the study 
period was included. The Information was collected on the drug 
drug interactions and montoring from which included demography 
of the patient, the prescription and interaction details like the 
object drug, the severity, management and the outcome. The 
data was analyzed by using the online data base-micromedex [3] 
and standard references. A severity rating scale with categories of 
minor interaction if the risk of the adverse outcome appeared small, 
moderate interaction if the administration of the drug was avoided 
unless it was determined that the benefit of the administration 
outweighed the risk and major interaction if the administration of 
the drug was avoided if a combination was used to describe the 
potential DDIs, was used. 

Statistical analysis
Statistical analysis was performed by using the SPSS, version 14.0. 
A p-value of <0.05 was considered as statistically significant. 
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ReSulTS
 The prescriptions of total 250 patients were analyzed. Of these, 
165 prescriptions i.e., 66% had drug -drug interactions.

The number of drugs which were Administered and 
the Frequency of Interactions
The number of drugs which were prescribed to the study population 
ranged from 5 to 18, with an average of 7.8 drugs. The number of 
drugs which were prescribed and the change in the percentage of 
the interactions is shown in [Table/Fig-1].

Age
The patients in the age group of 56-65 years constituted the 
highest number of the patients i.e., 26% of the total patients. This 
age group showed the highest number of major drug interactions 
[Table/Fig-2].

Gender
On comparing the drug interactions in the two sexes, it was 
found that males had 61% and that the females had 64% major 
interactions. 

diseasewise distribution of the ddIs
The DDIs were maximum in the patients with isolated diabetes 
(d)-33%, followed by those with diabetes and hypertension (d+h) 
-21.1%, those with isolated hypertension (h)- 15.4%, those with 
isolated cardiac diseases (c)- 13%, those with cardiac diseases 
with diabetes and hypertension (c+d+h) -8.1%, those with cardiac 
diseases and hypertension (c+h) -4.9% and those with cardiac 
diseases and diabetes (c+d) -4%.[Table/Fig-3]

Frequency of the interactions 
The first 5 commonly observed major, moderate and minor 
interactions and their frequencies are shown in [Table/Fig-4,5 & 6] 
respectively. 

 Interaction Frequency

Ciprofloxacin + Insulin 17

Digoxin + Spironolactone 11

Spironolactone + Ramipiril 7

Atorvastatin + Niacin 6

Ciprofloxacin + Theophylline 4

[Table/Fig-4]: Major Interactions

 interaction Frequency

Iron + Pantoprazole 40

Ciprofloxacin + Iron 12

Digoxin + Furosemide 11

Iron + Zinc 11

Ciprofloxacin + Zinc 11

[Table/Fig-5]: Moderate Interactions

 interaction Frequency

Aspirin + Clopidogrel 13

Vitamin C + Cyanacobalamin 9

Gentamicin + Penicillin 7

Terbutaline + Theophylline 4

Cotrimoxazole + Lamivudine 4

[Table/Fig-6]: Minor Interactions

COnCluSIOn
This study has put forth the common interactions which we 
come across in a tertiary care hospital. A thorough knowledge of 
these can decrease the incidence of DDIs, particularly during the 
prescription of multiple medications.

discussion/Further Prospectives:
Drug-Drug interactions are associated with potential severe events 
and even death. These can be prevented with rational prescribing 
and the knowledge of the untoward effects which occur secondary 
to these.

The drug-drug interactions are classified as mild, moderate and 
severe according to their severity and undesirable effects [4]. Mild 
drug-drug interactions limit the clinical effects. The manifestations 
include an increase in the frequency or the severity of the adverse 

[Table/Fig-3]: Disease wise major interactions

[Table/Fig-1]: Number of Drugs administered and % of interactions in 
patients

[Table/Fig-2]: Agewise comparison of major interactions
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effects, but these usually do not require a change in the therapy. 
Moderate drug-drug interactions may result in exacerbation of the 
disease of the patient and/or a change in the therapy. The severe 
drug-drug interactions are life threatening and/or they require 
medical treatment or an intervention to minimize or to prevent the 
severe adverse effects. 

Drug-Drug interactions cause 4.8% of the hospitalizations in the 
elderly [5]. They are attributed to polypharmacy, non-compliance 
of the patients, and deterioration because of illnesses or secondary 
infections [6]. An increased number of drugs enhances the risk of 
the potential drug- drug interactions. This article has revealed as 
to how common this problem is in the medicine units in patients. 
An awareness on the most prevalent potential DDIs can help the 
practitioners in preventing the concomitant use of these dangerous 
medication combinations.

The incidence of the drug-drug interactions in our study patient 
population was 66%, which included the major, moderate and the 
minor interactions. Of these, over one fourth of the interactions 
were major. This was less in comparison with the findings of a study 
which was conducted in Costa, Mexico, in which the incidence of 
the interactions was 80% [7]. The average number of drugs which 
were prescribed in this study was 7.8 per patient, which was more 
than that which was found in a study which was conducted in 
Mexico, in family medicine clinics in ambulatory patients, which 
was 5.9 per patient [2]. This increased number of drugs which 
were prescribed can be explained on the basis that all our patients 
were hospitalized and that the comparative study was done on 
ambulatory patients.

On dividing the patients into different age groups, it was found 
that the maximum number of patients were in the age group of 
56- 65 years. But the incidence of the interactions in the different 
age groups was as per the percentage of the patients which 
constituted that group and there was no significant difference 
between the different age groups. This was in contradiction 
to the findings of previous studies which showed that elderly 
patients were at a high risk of having drug interactions [8]. This 
may probably be due to polypharmacy, but in our study, all the 
patients were inpatients and they were thereby on polypharmacy. 
So, in our study, it was not the age but the number of the drugs 
which were prescribed, that determined the incidence of the drug 
interactions. No influence of gender on the incidence of the drug 
interactions was observed.

The patients with isolated diabetes showed the highest number 
of major severity interactions. This was because the number of 
medications used in the management of diabetes had dramatically 
increased in the past few years. The risk for possible drug 
interactions that may cause hyperglycaemia, hypoglycaemia, or 
other deleterious effects increases exponentially, as the number 
of medications in a patient’s regimen increases [9]. In addition to 
the risk for adverse interactions which are caused by prescription 
medications, the potential exists for interactions with over the 
counter medications [9].The most common major interaction in our 
study was between insulin and the fluoroquinolones.

The patients with isolated cardiac diseases had the largest number 
of moderate interactions, followed by the patients with cardiac 
diseases in addition to diabetes and hypertension. This can be 
attributed to the large number of drugs which are prescribed 
to the patients with cardiac diseases, like hypolipidaemics, 
antiplatelets and anticoagulants, to decrease the risk of various 
complications.

MInOR 

Aspirin and Clopidogrel
The most common minor interaction in our study was between 
aspirin and clopidogrel. Clopidogrel, in addition to aspirin, increases 
the risk of the minor and the major bleeding episodes. For every 
1000 patients who are treated with clopidogrel, 6 will require a 
transfusion. However, there was no excess in the bleeding that 
caused strokes, that required a surgical intervention or inotropic 
agents, or that caused a permanent disability. [10]. The risk of a life-
threatening or major bleeding is increased by the addition of aspirin 
to clopidogrel as compared to that which is caused by clopidogrel 
alone [11].

MOdeRATe

Iron and Pantoprazole
Pantoprazole lowers the gastric acidity. A chronic treatment with 
Pantoprazole leads to loss of the gastric acidity, leading to a 
decreased bioavailability of the iron salts [12].

MAJOR

Ciprofloxacin and insulin
The pharmacokinetics of the insulin products are difficult to evalu-
ate, owing to many confounding factors such as the injection site, 
the insulin source, and the ambient temperature, which affect the 
exogenous insulin [9]. Therefore, the knowledge of the interaction 
between the exogenously administered insulin and other drugs 
becomes important. In a study which was done on perfused mouse 
β-cell islets, it was found that ciprofloxacin enhanced the insulin 
secretion at high glucose concentrations [13]. The enhancement 
of the insulin secretion is a group effect of the fluoroquinolones. It 
depends on their ability to block the KATP channels in the pancreatic 
β-cells. In patients with non-insulin dependent diabetes mellitus 
who were maintained on diet and exercise, ciprofloxacin produced 
a sustained increase in the insulin release and production [14]. 

digoxin and spironolactone
Spironolactone substantially reduces the risk of both morbidity 
and death among the patients with severe heart failure [15]. 
When spironolactone and digoxin are prescribed concomitantly, 
spironolactone reduces the digoxin clearance and prolongs the 
digoxin elimination half life [16]. As digoxin has a narrow therapeutic 
range, this combination can lead to digoxin toxicity. 

Spironolactone and Ramipril
The combination of spironolactone and an ACE inhibitor can lead 
to hyperkalaemia, arrhythmia and death [17]. In patients with heart 
failure who take spironolactone and ACE inhibitors, undetected 
hyperkalaemia can lead to sudden death [18]. The authors 
recommend that a combination of ACE inhibitors and spirono-
lactone should be considered with caution and that it should be 
monitored closely in patients with renal insufficiency, diabetes, older 
age, worsening heart failure and a risk for dehydration, and in com-
bination with other medications that may cause hyperkalaemia [19].

To conclude, in this study, we tried to put forth the common 
interactions which we come across in tertiary care hospitals. An 
awareness on the most prevalent potential DDIs can help the 
practitioners in preventing the concomitant use of dangerous 
medication combinations [20]. A careful and continuous monitoring 
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of the patients will also help in identifying the adverse events and 
thereby in preventing the morbidity and the mortality. A recent 
study has shown that Italian general practitioners were aware of 
the potential risk of the drug interactions which were caused by 
digoxin and other drugs and that this had led to relatively few drug 
interactions [21].

An awareness on the common interactions which occur in our set 
up will make it possible to decrease the risk of such interactions.
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