
Umm Al-Qura Univ. Medical J. Vol. 2, No.4, pp. 78-93 (2011 ) 
06-011  © The University Press UQU Medical Journal

78

Original Article

Drug-Drug Interactions in Prescribing 
Practice:The Challenge and Opportunity for 
Patient Safety

Layla Borham1, Mohammed Garout2, Alaa Flemban1, Safaa Al Sanousy1

Departments of Pharmacology and Toxicology1 and Community Medicine2, Faculty of
Medicine, Umm Al Qura University, Makkah, Saudi Arabia

Correspondence:
Dr. Layla Borham, Pharmacology and Toxicology Department, Faculty of Medicine, Umm Al
Qura University, Al Abdyah, Makkah, P.O. 6706, Saudi Arabia.
Tel.: + 966 503 567 843
Fax: + 96625593498
E-mail: borhaml@hotmail.com

Received: February 13, 2011                   Accepted: April 06.2011

  المرضىالتحدي والفرصة لسلامة التفاعلات بین الأدویة في الوصفات الطبیة

صفاء السنوسي. آلاء فلمبان، د. ، د*محمد قاروت. لیلى برھام، د. د.أ

رى –بكلیة الطب *صحة المجتمع وطب الحجیجقسم علم الأدویة و السموم و قسم  ة أم الق ة –جامع ة المكرم ة –مك المملك
  7607  . :ب. ص.  العربیة السعودیة

الملخص العربي
  

ث داف البح ى:أھ ث إل دف البح ض یھ ي بع ى ف دث للمرض ي تح ة الت ین الأدوی ة ب اعلات المحتمل ار التف دي إنتش یم م تقی
.المستشفیات السعودیة المختارة في مدینة مكة المكرمة بالمملكة العربیة السعودیة

  
ة:وسائل و طرق البحث ة المكرم ة مك ة بمدین فیات التعلیمی ن المستش ان م ن إثنت وائیاً م ریض عش ة م ار ثلاثمائ م إختی م .ت ت

ولتحدید التفاعلات المحتملة بین . تجمیع بیانات المرضى وتضم الجنس، العمر، الجنسیة، والأمراض المصاحبة لكل مریض
الأدویة، تم تجمیع وتحلیل وصفات المرضى والتي تحتوي على دوائین أو أكثر وكذلك سجلاتھم الطبیة في خلال فترة أربعة 

امجي  ةو ®Micromedexأشھر باستخدام برن ین الأدوی اعلات ب احص التف ي . ف ى ف ة بالمرض فات الطبی م إدراج الوص ت
ة . أثناء إقامتھم بالمستشفى وكذلك عند خروجھم منھا الكبرى والمعتدل ة ب ذه الدراس ي ھ ة ف ین الأدوی اعلات ب نیف التف تم تص

.والخفیفة
  

ررة ف:النتائج ة متك ین الأدوی ة ب اعلات المحتمل ة أن التف ذه الدراس ة وُجد في ھ ى أدوی وي عل ي تحت ة الت فات الطبی ي الوص
د . متعددة فى أو بع ي المستش ة ف لال الإقام ة خ ین الأدوی اعلات ب ال التف ر إحتم ون لخط ة معرض ذه الدراس ي ھ فالمرضى ف

التفاعلات المحتملة بین الأدویة وبین عدد وقد كان ھناك ارتباط إیجابي بین . على التوالي% 45و% 75الخروج منھا بنسبة 
ة الأ ة أدوی دویة الموصوفة، وكانت الوصفات الطبیة التي تحتوي على خمسة أدویة أو أقل والتي تحتوي على أكثر من خمس

د . على التوالي% 49و % 26.7بھا تفاعلات محتملة بین الأدویة بنسبة  ة تزی ین الأدوی ة ب اعلات المحتمل وحظ أن التف وقد ل
ر ي العم دم ف ع التق اعلات المحتم. م ت التف ة وكان ا معتدل ة معظمھ ین الأدوی ة ب رى %) 40(ل ى %) 30.3(وكب ین المرض ب

  .بین المرضى كبار السن) ٪50(، في حین أنھا كانت معتدلة البالغین، 
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ةإن البرامج المبرمجة على إكتشاف التفاعلات المحتملة بین الأدویة :الخلاصة رة الدوائی ة والخب ع المعرف ب م ، جنبا إلى جن
ل ال ة عوام المریض، ومعرف لة ب ة ذات الص ورة الھام ى خط افة إل یادلة بالإض الجین والص اء المع ین الأطب ق ب اون الوثی التع

.ومنع المخاطر المتصلة بالعلاج بالأدویةالمحتملة الضارةالتفاعلات السریریین، تكون ذات قیمة لخفض عدد 

ABSTRACT

Aim:
To evaluate the prevalence of potential Drug-Drug Interactions (DDIs) that occur among
patients in selected hospitals in Makkah city, Saudi Arabia.

Methods:
Three hundred (300) patients were randomly selected from two hospitals. Data collected
included gender, age, nationality, and co-morbid diseases. To identify potential DDIs,
patients' prescription forms with two or more drugs and their medical records were analyzed
during a 4-month period. Prescriptions from each patient during hospitalization, and on
discharge were included. DDIs were categorized as major, moderate and minor.

Results:
In our study, potential DDIs were found to be frequent among inpatients with multiple
medication prescriptions. Around 75% and 45% of patients were exposed to drugs with the
risk of potential interactions during hospital stay and on discharge, respectively. There was a
positive correlation between total potential DDIs and number of drugs prescribed.
Prescriptions with five drugs and less and those with more than five drugs produced a risk of
DDIs in 26.7% and 49% of patients, respectively. As age increased, more DDIs were
observed among the study population. DDIs were mostly moderate (40%) and major (30.3%)
among adult patients, while it was moderate (50%) among senior age group in our study
population.

Conclusions:
Computerized programs for detection of DDIs, combined with pharmacological expertise,
knowledge of important patient-related risk factors, and close collaboration between treating
physicians and clinical pharmacists may be valuable for decreasing the number of potentially
harmful drug combinations and preventing the risks related to drug therapy.

Keywords: Soleus, calf, perforator, below-knee amputation.



Borham et al: Drug-Drug Interactions in Prescribing Practice:The Challenge and 
Opportunity for Patient Safety UQU Medical Journal

80

INTRODUCTION

he expected therapeutic response might be affected by the presence of drug 
interactions. Although drug-drug interactions (DDIs) constitute only a small proportion
of adverse drug reactions, which may cause health problems, they are often predictable 

and therefore avoidable or manageable.1 This can be considered as an important risk factor 
specifically in hospitals, where patients are ill and multiple medications may be prescribed 
simultaneously.2

About 5% of all adverse drug reactions in hospitals are caused by DDI, the majority of which
are avoidable.3,4 Up to 10% of all hospitalized patients have at least one adverse drug reaction 
after being discharged.5,6,7 A change of medication, an addition of new drugs duringa hospital 
stay and a lack of therapeutic or nursing care after discharge are among the most important 
risk factors for drug related problems. Some studies show that 40–70% of patients at 
discharge have a potential adverse drug interaction combination.8,9,10

Therefore, it is of agreat importance that discharge medication should have the lowest risk of 
potential DDIs and that doctors should be aware of possibly preventable, drug-related 
complications.11

Drug interaction is the phenomenon which occurs when the effects and/or toxicity of one drug
are modified by the prior or concurrent administration of another drug(s). The effect may be
an increase or a decrease in the action of either drug, or it may be an adverse effect that is not
normally associated with either drug.12,13,14 Although results may be positive (increased
efficacy) or negative (decreased efficacy, toxicity or idiosyncrasy), in pharmacotherapy they
are usually undesirable.15

Risk of occurrence and severity of potential clinically important DDIs rest upon several
factors, including the number of drugs prescribed, duration of treatment, patient age and
stages of disease. Patients who require a large number of drugs, longer duration of treatment,
and those with physiological aging changes or certain diseases are considered at higher risk
for severe drug-drug interactions.16,17

Information on the frequency of drug combinations with the potential to induce dangerous
drug-drug interactions (DDIs) in patients discharged from the hospitals is scarce.10

MATERIAL AND METHODS

Study Population: Three hundred (300) patients of both genders at the age of 15 years and
above were enrolled. In order to identify potential DDIs, patients’ prescription forms that
contain two or more drugs as well as their medical records were analyzed during a 4-month
period. A written informed consent was obtained from each patient before participation.

Study Design: The study was performed using data from the patients' files of medical wards
and ICU at Al-Noor and Al-Zaher hospitals in Makkah city, KSA. The hospitals are teaching
public hospitals, which are also referral centres for hospital care.

T
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Exposure to potential drug interactions: For each patient exposed to polypharmacy, all pair
wise combinations of drugs were analyzed for potential drug interactions. Potential drug
interactions were classified according to Hansten and Horn18, standard drug interaction source 
using Micromedex® and drug interaction checker. Hansten and Horn classification is
internationally accepted and used extensively throughout the world as drug interactions are
updated regularly and the classification system gives detailed summaries of clinical outcome,
mechanism of action and supporting references.19

Drug interactions are categorized as major, moderate and minor depending on the 
severity of the outcome and the quality of the documentation. Drug interactions that are either 
well documented with the potential of being harmful, or have a limited documentation with 
the potential of serious outcome, are classified as ‘major drug interaction’. Drug interactions 
that are less likely to cause harm or less well documented are classified as ‘moderate drug
interaction’. Drug interactions, regardless of the degree of documentation, with only a limited
risk are classified as ‘minor drug interaction’.17,19

Variables, including main diagnoses, gender, age, polypharmacy and length of stay (LOS) 
were correlated with the frequency of potential DDIs.

Inclusion Criteria: Prescriptions with two or more drugs prescribed were selected once a
week, from January to April 2011. All drug groups were accepted. Patients of both genders
and aged 15 years and above were included in this study. Prescription forms of all patients
during hospitalization and on discharge from hospitals were included.

Statistics:
All analyses were performed by means of the statistical SPSS® program version 16.

RESULTS

The study population was equally chosen from two major hospitals in Makkah city, Kingdom 
of Saudi Arabia, (150 patients from each hospital). Females constituted 63% (n = 189) and 
males 37% (n = 111). Moreover, 91.7% (n = 275) of patients were from medical wards and
8.3% (n = 25) were from ICU. Around 20.3% (n = 61) of the study population were from the 
youth group (from 15 to 24 years old), 51.7% (n = 155) were within the adult age group 
(between 25 and 64 years old), and 28% (n = 84) were within the senior group (65 years and 
above) (Table 1, Fig. 1).

Table 1: Demographic data of the study population

300 
patients

Nationality Gender Department Age groups (years)

Saudi
Non-
Saudi

Males Females Medical ICU
Youth
15-24

Adult
25-64

Senior 
> 65

No. of 
Participants

203 97 111 189 275 25 61 155 84

% of 67.7 32.3 37 63 91.7 8.3 20.3 51.7 28



Borham et al: Drug-Drug Interactions in Prescribing Practice:
Opportunity for Patient Safety

Participants

Figure 1. Summary of demographic data of the study population

Psychiatric diseases, acute infections and 
frequent medical disorders among the study population

0

50

100

150

200

250

300

Nationality Gende
r

Drug Interactions in Prescribing Practice:The Challenge and 

UQU Medical Journal

82

1. Summary of demographic data of the study population

Psychiatric diseases, acute infections and cardiovascular diseases were among the most 
frequent medical disorders among the study population (Table 2).

No. of Participants

% of Participants

Department Age Groups 
(years)

15-24     25-64     > 65
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1. Summary of demographic data of the study population
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Table 2: Frequency of medical disorders among study population

Medical Disorders Frequency %

Rheumatic diseases 1 0.33

Malignancies 1 0.33

Liver diseases 6 2.00

Renal diseases 8 2.67

Epilepsy 11 3.67

Gastrointestinal disorders 17 5.67

Hypertensive heart disease 18 6.00

Diabetes mellitus 21 7.00

Sickle cell disease 22 7.33

Respiratory diseases 26 8.67

Cerebrovascular diseases 54 18.00

Acute infections 56 18.67

Psychiatric diseases 59 19.67

Patients with disturbed liver function tests (LFT) constituted 10.7% (n = 32) of the study 
population. Whereas, 14.7% (n = 44) of patients had impaired renal function tests (RFT) 
(Table 3).

Table 3: Distribution and percentage of the LFT and RFT results 
among study population

300 patients
Liver functions Renal functions

Normal Disturbed Normal Impaired

No. of cases 268 32 256 44

% of cases 89.3 10.7 85.3 14.7

LFT = Liver function tests                                RFT = Renal function tests
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The current study revealed that total number of DDIs increased with the number of prescribed 
drugs. Prescriptions of five drugs or less carried a potential 
of the patients. On the other hand, prescriptions of five drugs or more, showed a risk of 
potential total DDIs in 49% (n = 147) of patients, most of those DDIs were of moderate and 
major types (Table 4, Fig. 2).

Table 4: Frequency of individuals at risk of potential DDIs according to 
the number of drugs prescribed

Number of Drugs No DDIs

5 drugs and less 56

Drugs more than 5 17

Figure 2. Frequency of individuals at risk of potential DDIs according to 
the number of drugs prescribed
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The current study revealed that total number of DDIs increased with the number of prescribed 
drugs. Prescriptions of five drugs or less carried a potential total DDIs risk in 26.7% (n = 80) 
of the patients. On the other hand, prescriptions of five drugs or more, showed a risk of 
potential total DDIs in 49% (n = 147) of patients, most of those DDIs were of moderate and 

Frequency of individuals at risk of potential DDIs according to 
the number of drugs prescribed

Number of patients

No DDIs Minor Moderate Major Total DDIs (%)

56 18 43 19

17 10 77 60

Frequency of individuals at risk of potential DDIs according to 
the number of drugs prescribed

Moderate Major Total DDIs 

5 drugs and less 

Drugs more than 
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The current study revealed that total number of DDIs increased with the number of prescribed 
total DDIs risk in 26.7% (n = 80) 

of the patients. On the other hand, prescriptions of five drugs or more, showed a risk of 
potential total DDIs in 49% (n = 147) of patients, most of those DDIs were of moderate and 

Frequency of individuals at risk of potential DDIs according to 

Total DDIs (%)

80 (26.7)

147 (49)

Frequency of individuals at risk of potential DDIs according to 

drugs and less 

Drugs more than 5
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Up to 75% (n = 225) of patients could have developed or were at risk of developing DDIs 
during their hospital stay. 82% of cases 
hospital (n = 123/150) as compared to 68% of patients admitted to Al
102/150). This difference of total DDIs between the two hospitals was statistically significant 
(p = 0.005) (Table 5, Fig. 3).

Table 5: Frequency of individuals at risk of potential DDIs during hospital stay

During stay
                           

No DDIs

Al-Noor 48

Al-Zaher 27

P-value

Figure 3. Frequency of individuals at risk of potential DDIs during hospital stay

Meanwhile, up to 45% (n = 135) of patients could have developed or were at risk of 
developing DDIs on discharge. 69.3% (n = 104/150)
discharged from Al-Zaher hospital as compared to the 20.7% of patients discharged from Al
Noor hospital (n = 31/150). This difference of total DDIs between the two hospitals was 
highly statistically significant (p
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Up to 75% (n = 225) of patients could have developed or were at risk of developing DDIs 
during their hospital stay. 82% of cases with potential DDIs were found among Al
hospital (n = 123/150) as compared to 68% of patients admitted to Al-Noor hospital (n = 
102/150). This difference of total DDIs between the two hospitals was statistically significant 

Frequency of individuals at risk of potential DDIs during hospital stay

                           DDIs

Minor Moderate Major Total DDIs (%)

19 61 22

9 58 56

0.047* 0.637 0.000***

*P < 0.05

Frequency of individuals at risk of potential DDIs during hospital stay

Meanwhile, up to 45% (n = 135) of patients could have developed or were at risk of 
developing DDIs on discharge. 69.3% (n = 104/150) of cases with potential DDIs were 

Zaher hospital as compared to the 20.7% of patients discharged from Al
Noor hospital (n = 31/150). This difference of total DDIs between the two hospitals was 

= 0.000) (Table 6, Fig. 4).

Minor Moderate Major Total DDIs 
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Up to 75% (n = 225) of patients could have developed or were at risk of developing DDIs 
with potential DDIs were found among Al-Zaher 

Noor hospital (n = 
102/150). This difference of total DDIs between the two hospitals was statistically significant 

Frequency of individuals at risk of potential DDIs during hospital stay

Total DDIs (%)

102 (68)

123(82)

0.005**

Frequency of individuals at risk of potential DDIs during hospital stay

Meanwhile, up to 45% (n = 135) of patients could have developed or were at risk of 
of cases with potential DDIs were 

Zaher hospital as compared to the 20.7% of patients discharged from Al-
Noor hospital (n = 31/150). This difference of total DDIs between the two hospitals was 

Al-Noor

Al-Zaher
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Table 6: Frequency of individuals at risk of potential DDIs on discharge

On discharge
No DDIs

Al-Noor 119

Al-Zaher 46

P-value

Figure 4. Frequency of individuals at risk of potential DDIs on discharge

As age increased, more potential DDIs were observed among the study population. More 
cases at risk of moderate and major 
groups as compared to the young age group (
group (15-24 years), accounting for 20.3% of our study population (n = 61), showed equal 
number of patients (n = 16) with the risk of developing moderate and major DDIs (26.25%).  
Around 51.7% (n = 155) of patients from the adult group were at risk o
40% (n = 62) and major 30.3% (n = 47) DDIs. Meanwhile, 28% (n = 84) of patients 
belonging to the senior group were at risk of developing 50% (n = 42) moderate DDIs. 
Contrary to the age, gender showed no significant effect on DDIs amon
population.
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Frequency of individuals at risk of potential DDIs on discharge

                           DDIs

Minor Moderate Major Total DDIs (%)

6 23 2 31

6 53 45 104 (69.3)

0.09 0.000*** 0.000*** 0.000***

*P < 0.05

Frequency of individuals at risk of potential DDIs on discharge

As age increased, more potential DDIs were observed among the study population. More 
cases at risk of moderate and major DDIs were observed among the adult and senior age 
groups as compared to the young age group (p-value of 0.015) (Table 7, Fig. 5). The 

24 years), accounting for 20.3% of our study population (n = 61), showed equal 
number of patients (n = 16) with the risk of developing moderate and major DDIs (26.25%).  
Around 51.7% (n = 155) of patients from the adult group were at risk of developing moderate 
40% (n = 62) and major 30.3% (n = 47) DDIs. Meanwhile, 28% (n = 84) of patients 
belonging to the senior group were at risk of developing 50% (n = 42) moderate DDIs. 
Contrary to the age, gender showed no significant effect on DDIs amon

UQU Medical Journal

Frequency of individuals at risk of potential DDIs on discharge

Total DDIs (%)

31(20.7)

104 (69.3)

0.000***

Frequency of individuals at risk of potential DDIs on discharge

As age increased, more potential DDIs were observed among the study population. More 
DDIs were observed among the adult and senior age 

value of 0.015) (Table 7, Fig. 5). The youth 
24 years), accounting for 20.3% of our study population (n = 61), showed equal 

number of patients (n = 16) with the risk of developing moderate and major DDIs (26.25%).  
f developing moderate 

40% (n = 62) and major 30.3% (n = 47) DDIs. Meanwhile, 28% (n = 84) of patients 
belonging to the senior group were at risk of developing 50% (n = 42) moderate DDIs. 
Contrary to the age, gender showed no significant effect on DDIs among our study 
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Table 7: Frequency of individuals at risk of potential drug interactions 
DDIs among study population

Number and % of patients

Age groups (years)
Total  of

300 patients

No 

DDIs

Minor 

DDIs

Moderate 

DDIs

Major 

DDIs

Youth (15-24) 61 18 11 16 16

% 20.3 % 29.5 18 26.25 26.25

Adults (25-64) 155 37 9 62* 47*

% 51.7 % 23.9 5.8 40 30.3

Seniors (65 and above) 84 18 8 42* 16

% 28 % 21.4 9.5 50 19.1

Total No of Patients 73 28 120 79

% 24.3 9.3 40 26.3

*P < 0.05 from youth group

Tables 8, 9 and 10 show drug combinations involved in potential major, moderate and 
minor drug interactions, respectively.

Table 8: Drug combinations involved in potential major drug interactions

Drug Combinations Potential adverse effect Frequency (%)

Haloperidol-Promethazine Prolongation of QT interval 12 (9%)

Aspirin-Enoxaprin Bleeding 12 (9%)

Rifampin-Isoniazid Hepatotoxicity 11 (8.3%)

Rifampin-Pyrazinamide Hepatotoxicity 9 (7%)

Clopidogrel-Omeprazole Decrease Cardio protection 9 (7%)

Haloperidol-Risperidone Prolongation of QT interval 9 (7%)

Enoxaprin-Clopidogrel Bleeding 7 (5.3%)

Lorazepam-Olanzapine
Hypotension , bradycardia, and 
respiratory or CNS depression

5 (4%)

Morphine-Tramadol Seizures 5 (4%)

Captopril-Spironolactone Hyperkalaemia 4 (3%)

Captopril-Potassium Chloride Hyperkalaemia 4 (3%)
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Table 9: Drug combinations involved in potential moderate drug interactions

Table 10: Drug combinations involved in potential minor drug interactions.

Drugs Combination Potential adverse effect Frequency (%)

Aspirin-Omeprazol Decrease anticoagulants 22 (9.2%)

Aspirin-Atenolol Decrease antihypertensive effect 15 (6.3%)

Aspirin-Furosemide Decrease diuretics concentration 15 (6.3%)

Heparin-Clopidogrel Increase probability of bleeding 13 (5.4%)

Captopril-Amlodipine Additive hypotensive effect 13 (5.4%)

Ranitidine-Acetaminophen Potentiate hepatotoxicity 12 (5%)

Clarythromycin-Omeprazol Increase antibiotic concentration 12 (5%)

Amlodipin-Perindopril Additive hypotensive effect 11 (4.6%)

Amoxicillin-Clarythromycin Decrease antibiotic concentration 11 (4.6%)

Ranitidine-Sodium Bicarbonate/ 

Ca Carbonate
Decrease H2 blocker concentration 10 (4.2%)

Perindopril/Ca Carbonate Decrease ACEI level 8 (3.3%)

Drugs Combination Potential adverse effect Frequency (%)

Aspirin-Perindopril (ACEI) Decrease antihypertensive effect 30 (3.9%)

Aspirin-Clopidogrel Bleeding 29 (3.8%)

Insulin-Aspirin Hypoglycaemia 28 (3.7%)

Insulin-Captopril Hypoglycaemia 24 (3.1%)

Aspirin-Amlodipine(CCB) Decrease antihypertensive effect 19 (2.5%)

Simvastatin-Omeprazole Myopathy 17 (2.2%)

Aspirin-Heparin Bleeding 16 (2.1%)

Haloperidol-Benztropine Anti-cholinergic intoxication 12 (1.6%)

Insulin-Atenolol
Mask physiological response of 

hypoglycaemia
12 (1.6%)

Perindopril-Enoxaparin Hyperkalaemia 11 (1.4%)

Phenytoin-Omeprazole Phenytoin toxicity 10 (1.3%)
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DISCUSSION

In the current study, three hundred patients have randomly and equally been selected from
two hospitals in Makkah city, KSA, of both genders, different age groups and different 
nationalities. Of the three hundred patients, 75.7% (n = 227) were found to be at risk of 
developing DDIs. These findings are consistent with the results of previous studies, in which 
potential DDI were estimated in 40–70% of patients. 9,10,20

The drug interactions that were established in this study were only potential. This means, it 
was not known whether these interactions were harmful to the exposed patients or not.
Generally, only a small number of patients receiving potentially interacting drugs show 
clinical signs of a drug interaction.21 However, individuals respond differently, in which major 
potential interactions may not produce adverse effects in some patients whereas minor 
interactions may cause significant adverse effects in others. Drugs with a steep dose-response 
curve and/or a narrow therapeutic index, and those are metabolized by enzymes susceptible to 
induction or inhibition are most likely to result in clinically significant interactions.19,21

Our data revealed a positive correlation between the number of the prescribed drugs and the 
increasing age of the patients on one hand, and number of potential DDIs on the other hand. 
Prescriptions contained five or less drugs produced a risk of DDIs in 26.7% (n = 80) of 
patients, while 49% (n = 147) of patients having prescriptions enclosed more than five drugs 
were at risk of developing DDIs. As age increased, more DDIs were observed among the 
study population, and DDIs were mostly moderate and major in the adult group (40% and 
30.3%), and moderate in the senior group (50%). 

These results are similar to those of previous studies that showed number of prescribed 
medications and age of the patients were the major, if not the most important, risk factors for 
DDIs.10,22,23 Doubova  et al.,24 found that patients at age of 60 years or older, who were 
receiving five or more drugs, were at high risk to develop such potential interactions. In 
addition, various studies have revealed that potential DDIs are frequent when patients 
received multiple medications prescribed by different physicians,25,26,27 therefore, 
prescriptions by a single physician would decrease the risk of inappropriate DDIs.28 Cruciol-
Souza and Thomson20 reported that along with prescription size, medical specialty and 
number of prescribers are also clear predictors of potential DDIs.

The present study revealed that the prevalence of total moderate and major potential DDIs 
among the study population were 40% (n = 120), and 26.3% (n = 79) respectively. These 
results are higher than those reported by Langdorf et al.,29 and Cruciol-Souza and Thomson 
[20] in that the prevalence of the potentially major drug interactions judged to be clinically 
significant in 25% and 10% of patients respectively.

The most frequent classes of medications that could produce a risk of potential DDIs in our 
study were NSAIDs, ACE inhibitors, anticoagulants, antipsychotics, hypoglycemic, 
anticonvulsants, antibiotics and calcium channel blockers. These finding are similar to 
previous reports which also implicated antibiotics, diuretics, hypoglycemics, calcium-channel 
blockers,30 NSAIDs, beta-blockers, steroids, ACE inhibitors, anticoagulants, and 
anticonvulsants23,31 in potential drug-drug interactions. Although a number of potential 
interactions have been identified, not all of them are clinically relevant. It is important for the 
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expert systems to alert the physicians only to the most important interactions; otherwise they 
will run the risk of showing too many alerts for the patients on multiple medications.31

Basically the clinical management of potential DDIs implies monitoring of symptoms related 
to possible side effects and laboratory parameters, in order to prevent potentially serious 
adverse outcomes. In modern medicine, complex therapeutic schemes with multiple drug 
combinations have become the rule. Therefore, the collaboration between clinicians and 
clinical pharmacists in the evaluation of drug-drug interactions and getting information that 
may lead to treatment modification or, at least, to specific patient monitoring in order to 
identify early potential harmful DDIs, are of paramount importance.11

The limitations in this study include the sample size which was not large enough, and that the 
study focused on potential DDIs while it did not address the question of how many of the 
detected potential DDIs were known by the physician and if some of the patients were already 
under close clinical monitoring. Also, the study was not designed to determine how often the 
potential DDIs identified actually resulted in adverse clinical consequences for patients. 

Finally, the present study recommends an essential collaboration between treating physicians 
and clinical pharmacists to help to prevent and manage the risks related to drug therapy, and a 
close monitoring of the impact of every given drug or drug combination on each patient.

CONCLUSION

In the present study, the potential drug-drug interactions were frequent among inpatients 
prescribed multiple medications, as 75% of patients were exposed to drugs with the risk of 
potential interactions during their hospital stay, while 45% of patients were exposed to drugs 
with the risk of potential interactions upon discharge. There was a positive correlation 
between total potential DDIs and the number of drugs prescribed. As age increased, more 
DDIs were observed among the study population, and DDIs were mostly moderate and major 
among adult age group, whereas moderate DDIs were observe among the senior age group. 
Development of alert guidelines and computer-based screening would help physicians to 
recognize and prevent potentially dangerous drug-drug interactions. This should be combined 
with pharmacological expertise, as well as the knowledge of important patient-related risk 
factors to decrease the number of potentially harmful drug combinations. However, in order 
to appraise the real relevance of such pharmacological expertise, it is necessary to monitor the 
impact of every given recommendation on each patient. Consequently, adverse outcomes 
resulting from DDIs can be prevented by making patient- and situation-specific assessments 
and, whenever appropriate, avoiding concomitant administration by implementing alternative 
therapeutic strategies or taking precautionary measures such as dosage adjustments and 
increased monitoring. This may be valuable for decreasing the number of potentially harmful 
drug combinations, and contribute to an increase in patient safety. A successful DDIs 
evaluation and prevention will have a positive impact on the medication-use system to 
improve the quality of patient care and in reducing the occurrence of devastating DDIs in 
medical inpatients. Finally, population-based studies are needed to assess the prevalence of 
"real" drug-drug interactions and their clinical consequences to report and avoid them for 
patient safety.



Borham et al: Drug-Drug Interactions in Prescribing Practice:The Challenge and 
Opportunity for Patient Safety UQU Medical Journal

91

REFERENCES

1. Cruciol-Souza JM, Thomson JC. A pharmacoepidemiologic study of drug interactions in a 
brazilian teaching hospital. Clinics. 2006;61(6):515-20.

2. Zwart-van Rijkom JE, Uijtendaal EV, Ten Berg MJ, Van Solinge WW, Egberts AC. 
Frequency and nature of drug-drug interactions in a Dutch university hospital. Br J 
ClinPharmacol. 2009;68(2):187-193.

3. Fijn R, Van den Bemt P M L A, Chow M, De Blaey C J, De Jong-Van den Berg L T W, 
and Brouwers J R B J. Hospital prescribing errors: epidemiological assessment of 
predictors. Br J ClinPharmacol. 2002;53(3):326–331.

4. Classen DC, Pestotnik SL, Evans RS, Lloyd JF, Burke JP. Adverse drug events in 
hospitalized patients: excess length of stay, extra cost, and attributable mortality. JAMA. 
1997;277(4):301–306.

5. Forster AJ, Clark HD, Menard A, Dupuis N, Chernish R, Chandok N, Khan A and 
Walraven C. Adverse events affecting medical patients following discharge from hospital 
CMAJ. 2004;170(3):345–349.

6. Forster AJ, Murff HJ, Peterson JF, Gandhi TK, Bates DW. Adverse drug events occurring 
following hospital discharge. J Gen Intern Med. 2005;20:317–323.

7. Forster AJ. Can you prevent adverse drug events after hospital discharge? CMAJ. 
2006;174(7):921–922.

8. Bonetti PO, Hartmann K, Kuhn M, Reinhart WH, Wieland T. Potential drug interactions 
and number of prescription drugs with special instructions at hospital discharge. Schweiz 
Rundsch Med Prax. 2000;89:182–189.

9. Kö hler GI, Bode-Bö ger SM, Busse R, Hoopmann M, Welte T and Bö ger RH. Drug-drug 
interactions in medical patients: effects of in-hospital treatment and relation to multiple 
drug use. Int J Clin Pharmacol Ther. 2000;38:504–513.

10. Egger S, Drewe J, Schlienger RG. Potential drug-drug interactions in the medication of 
medical patients at hospital discharge. European Journal of Clinical Pharmacology. 
2003;58,(11):773-778.

11. Bertoli R, Bissig M, Caronzolo D, Odorico M, Pons M, Bernasconi E. Assessment of 
potential drug-drug interactions at hospital discharge. Swiss Med Wkly. 2010; 
15;140:w13043.

12. Tatro DS. Drug interactions. In: Herifindal ET and Gourley DR. (Eds.) Textbook of 
Therapeutics, Drug and Disease Management. 7th ed. Lipinicott, Philadeiphia (2000) 35-
49.

13. Edward A Hartshorn. Drug Interaction: 1. General Considerations. The Annals of 
Pharmacotherapy: 2006;40 (1):116-118.



Borham et al: Drug-Drug Interactions in Prescribing Practice:The Challenge and 
Opportunity for Patient Safety UQU Medical Journal

92

14. Hammes JA, Pfuetzenreiter F, Fabrizio da Silveira, Koenig A, Westphal GA. Potential 
drug interactions prevalence in intensive care units. Rev Bras TerIntensiva. 2008;20(4): 
349-354.

15. Streetman DS. Metabolic basis of drug interactions in the intensive care unit. Crit Care 
Nurs Q. 2000;22(4):1-13.

16. Hansten PD, Horn JR, editors. Hansten and Horn’s drug interactions. St. Louis: Facts and 
Comparisons; 2001.

17. Tatro DS, editor. Drug interaction facts. St. Louis: Facts and Comparisons; 2005.

18. Hansten PD, Horn JR. Drug Interactions and Updates Quarterly. United States: Applied 
Therapeutics Inc, 2002.

19. Bjerrum L, Andersen M, Petersen G and Kragstrup J. Exposure to potential drug 
interactions in primary. health care. Scand J Prim Health Care. 2003;21:153-158.

20. Cruciol-Souza JM, Thomson JC. Prevalence of Potential Drug-Drug Interactions and its 
Associated Factors in a Brazilian Teaching Hospital. J Pharm Pharmaceut Sci. 
2006;9(3):427-433.

21. Hartshorn EA. Drug interactions. Fam Community Health. 1982;5:45-57.

22. Geppert U, Beindl W, Hawranek T, Hintner H. Drug interactions in clinical practice. A 
pilot project for quality assurance in prescribing. Hautarzt. 2003;54:53-57.

23. Riechelmann RP, Tannock IF, Wang L, Saad ED, Taback NA, Krzyzanowska MK. 
Potential Drug Interactions and Duplicate Prescriptions among Cancer Patients. Journal of 
the National Cancer Institute. 2007;99(8):592-600. 

24. Doubova SV, Reyes-Morales H, Torres-Arreola L, Suárez-Ortega M. Potential drug-drug 
and drug-disease interactions in prescriptions for ambulatory patients over 50 years of age 
in family medicine clinics in Mexico City. BMC Health Services Research. 2007;7:147.

25. Seymour RM, Routledge PA: Important drug-drug interactions in the elderly. Drugs 
Aging. 1998;12:485-494.

26. Bjorkman IK, Fastbom J, Schmidt IK, Bernsten CB: Pharmaceutical Care of the Elderly in 
Europe Research (PEER) Group. Drug-drug interactions in the elderly. Ann 
Pharmacother. 2002;36:1675-1681. 

27. Janchawee B, Wongpoowarak W, Owatranporn T, Chongsuvivatwong V: 
Pharmacoepidemiologic study of potential drug interactions in outpatients of a university 
hospital in Thailand. J Clin Pharm Ther. 2005;30:13-20.

28. Tamblyn RM, McLeod PJ, Abrahamowicz M, Laprise R. Do too many cooks spoil the 
broth? Multiple physician involvement in medical management of elderly patients and 
potentially inappropriate drug combinations. Can Med Assoc J. 1996;154:1177-1184.



Borham et al: Drug-Drug Interactions in Prescribing Practice:The Challenge and 
Opportunity for Patient Safety UQU Medical Journal

93

29. Langdorf M, Fox J, Marwah R, Montague B, Hart M. Physician versus computer 
knowledge of potential drug interactions in the emergency department. Acad Emerg Med. 
2000; 7(11):1321-1329.

30. Hohl CM, Dankoff J, Colacone A, Afilalo M. Polypharmacy, adverse drug-related events, 
and potential adverse drug interactions in elderly patients presenting to an emergency 
department. Ann Emerg Med. 2001;38:666-671.

31. Goldstein JN, Jaradeh IE, Jhawar P, Stair TO. ED Drug-Drug Interactions: Frequency and 
Type, Potential and Actual, Triage and Discharge . The Internet Journal of Emergency and 
Intensive Care Medicine. 2005;8 (2).


