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Abstract 3 

Background: the occurrence of drug–drug interactions (DDIs) and insufficient 4 

attention to medication reconciliation(MR) is one of the important challenges of 5 

pharmacotherapy in hospitalized patients. 6 

Objective: The aim of this study was to determine the extent of DDIs in patients by 7 

using of MR strategy. 8 

Methods: This descriptive cross-sectional study was performed for six months in 9 

patients admitted to Imam Reza Hospital in Amol, north of Iran. who had a history 10 

of medication use before admission. medication history obtained from patients and 11 

their medical records and comparing that list of the physician's orders to identify 12 

drug interactions. After MR, DDIs were screened using Software developed by 13 

Mazandaran University of Medical Sciences base on the reference of drug 14 

interaction facts 2013. The collected data were statistically analyzed using SPSS21 15 

statistical software. 16 

Results: Between physicians’ prescriptions and medications is taking by patients 17 

before admission, were observed 7.5% major DDIs and 64% moderate DDIs. The 18 

DDIs were seen in those who were taking psychiatric drugs (33%), cardiovascular 19 

drugs (30%) before hospitalization. most DDIs occurred among women over 60 20 

years of age. The three most frequently occurring DDIs were clopidogrel and 21 

atorvastatin (n=9), ceftriaxone and heparin (n=8) and metoprolol and insulin (n=3). 22 

Conclusion: Failure to pay attention to the medications that patients take for their 23 

chronic diseases increases the risk of potential drug interactions, especially in the 24 

elderly, MR can be effective in better identifying drug–drug interactions. 25 
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INTRODUCTION 28 

the occurrence of drug-drug interactions (DDIs) and insufficient attention to 29 

medication reconciliation(MR) is one of the important challenges of 30 

pharmacotherapy in hospitalized patients[1, 2]. Recent studies have shown that 31 

45.11% of hospitalizations are associated with preventable adverse drug events 32 

(ADEs)[3]. These ADEs has unpleasant consequences, including readmission, 33 

prolonged admission, occupational disability, the imposition of additional 34 

therapeutic costs and reduced patient satisfaction with medical care[4]. DDIs are a 35 

special type of ADE, which occurs when the drug effects are altered by another drug 36 

that is simultaneously consumed. This interaction can reduce, increase or neutralize 37 

the effects of the drug[5]. Evidence from epidemiological study suggests that 6-30% 38 

of DDIs leading to death or hospitalization[6]. MR is a process by which a complete 39 

list of drugs is recorded that a person normally consumes at home, including name, 40 

dose, frequency, route of administration, and is compared with the list of drugs that 41 

the physician orders for admission, transfer or discharge. MR is a method of 42 

increasing therapeutic safety that has been accepted by many organizations, 43 

including the World Health Organization[7] Although for many years in Iranian 44 

hospitals MR is almost often performed by nurses and medical students (who have 45 

no proper pharmacological information.) [8],today, with the increase in the number 46 

of clinical pharmacy graduates, MR is done in a more specialized way.  47 

Aim of the study 48 

The aim of this study was to determine the extent of DDIs in patients by using of 49 

MR strategy. 50 

Ethics approval 51 



this study was approved by the university ethics committee 52 

(IR.Mazums.Rec.93.902). written informed consent was obtained from all the 53 

patients before the enrollment. 54 

 METHODS 55 

Study design 56 

This observational cross-sectional study was carried out in all ward except the 57 

emergency department of a 250-bed Imam Reza hospital affiliated to Mazandaran 58 

University of Medical Sciences (MAZUMS), Amol, north of Iran. In this prospective 59 

single-center observational study, 200 patients who were admitted to hospital from 60 

May 2014 until October 2014 were assessed by Pharm. D., student of the MAZUMS 61 

with the supervision of a clinical pharmacy specialist. This hospital consists of eight 62 

different units: Cardiology, internal medicine, surgery, neurology, Infection, 63 

Emergency, Intensive care unit(ICU), coronary care unit (CCU). Patients were 64 

included if they had at least two prescribed medications before admission, aged 18 65 

years or older, and admitted to the hospital in the past 24 h. Patients were excluded 66 

if they were confused or in a coma and did not have an alert caregiver. 67 

Data collection and screening for DDIs 68 

Pharmacy student was trained by her preceptor, a clinical pharmacy faculty member, 69 

to performed patient interviews and achieve complete medication histories. MR, for 70 

this study, was defined as reviewing the pre-hospitalization medication list (s) 71 

obtained by interviewing the patient and/or reliable caregiver and checking the pre-72 

hospitalization documents (if available) to obtain the most correct pre-73 

hospitalization medication list. All patients, even those who not meet inclusion 74 

criteria in this study, had MR performed by the hospital pharmacist. To collect the 75 

data, a questionnaire containing demographic information, consumed medications, 76 

and information of medications prescribed by the physician, including the dose, 77 

dosage form, frequency, route of administration, were prepared. The questionnaire 78 



was completed according to the patient's statements or their caregivers and nursing 79 

Kardex. Patients’ demographic details were noted. Prescriptions were analyzed for 80 

the number of drugs prescribed per prescription, the number of DDIs, and the 81 

number of morbid/comorbid conditions per patient. After MR, DDIs were screened 82 

using Software developed by MAZUMS base on the reference of drug interaction 83 

facts 2013[9]. Characteristics of interaction onset time and severity is summarized 84 

in Table 1. The collected data were statistically analyzed using SPSS21 statistical 85 

software. 86 

 87 

---- Table 1---- 88 

 89 

 90 

Results: A total of 200 patients were enrolled in the study according to inclusion 91 

criteria, and their Demographic and basic characteristics of the patients is 92 

summarized in Table 2. Most of the medication used by patients before admission 93 

were cardiovascular drugs (49%), psychiatric drugs (22%), antidiabetic drugs 94 

(22%).stroke(28.5%) were most reason of admission in hospital in this study. 95 

---- Table 2---- 96 

 97 

The DDIs were seen in those who were taking psychiatric drugs (33%), 98 

cardiovascular drugs (30%) before hospitalization. most DDIs occurred among 99 

women over 60 years of age. the largest interaction was related to the prescriptions 100 

ordered by neurologists. In the present study, there were 30 cases (major and 101 

moderate interactions) that occurred as a result of adding a new medicine to the 102 

medications that patients received for their chronic diseases (asthma, diabetes, 103 

hypertension, etc.). On average, the number of drugs used at the time of admission 104 

for each patient was 12(7-18) items. The three most frequently occurring DDIs were 105 



clopidogrel and atorvastatin (n=9), ceftriaxone and heparin (n=8) and metoprolol 106 

and insulin (n=3). In Table3 lists some of the most important DDIs. 107 

 108 

---- Table 3---- 109 

 110 

 111 

DISCUSSION 112 

Studies on MR in Iran have often focused on medication errors due to medication 113 

discrepancies[8, 10, 11], Few studies have been conducted on MR and its role in 114 

better identifying DDIs in hospitalized patients[12]. 115 

Our results show that ignoring the drugs used by the patient before hospitalization 116 

and the drugs prescribed by other physicians during admission was one of the factors 117 

causing DDIs. Also, according to other findings of this study, old age, female gender, 118 

and polypharmacy are important causes of DDIs in hospitalized patients. Aging 119 

causes chronic diseases and increases the number of medications used by individuals 120 

and is on the ground for the occurrence of DDIs in this population is favorable[13-121 

16]. In this study, the incidence of DDIs in women more than in men, this difference 122 

may also be based on biological differences between men and women[16, 17].A 123 

Similar study shows that pharmacist, as one who has more pharmacological 124 

awareness than other medical staff, plays the key role in reducing DDIs in 125 

hospitalized patients especially in elderly patients who have more DDIs than 126 

others[2] There are some limitations in this study, including the lack of full access 127 

to medical records of the patients after discharge, uncertain timing of patient 128 

discharge to determine whether medication reconciliation is done correctly during 129 

discharge or not. 130 

CONCLUSION 131 



 Failure to pay attention to the medications that patients take for their chronic 132 

diseases increases the risk of potential drug interactions, especially in the elderly, 133 

medication reconciliation can be effective in better identifying drug–drug 134 

interactions. 135 
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 193 

Table1. Characteristics of interaction onset time and severity 194 

Parameter Drug checker interaction 

Onset time Rapid: The effects of interaction happen within 24 hours 

of administration of the drug pair. 

Delayed: The effects of interaction happen after more 

than 24 hours (ie, days to weeks) when administered 

together.  



Severity Major: Potentially life-threatening or capable of causing 

permanent damage 

Moderate: Deterioration in patient’s clinical status. 

Additional treatment, hospitalization or an extended 

hospital stay may be necessary. 

Minor: Usually mild, may be bothersome or 

unnoticeable, but not significantly affect the therapeutic 

outcome. Additional treatment is not required. 

 195 

 196 

Table 2. Demographic and basic characteristics of the patients. 197 

Demographics Frequency 

Sex 

Male, N (%) 

Female, N (%) 

 

84 (42%) 

116 (58%) 

 

Age in years, Mean ± SD                                        68 ±  15.8 

The most common reason for hospitalization* 

 

Cardiovascular diseases 8.5% 

Infectious diseases 10.5% 

Gastrointestinal diseases 15% 

Kidney diseases  4% 

Weakness and lethargy 5.5% 

Diabetic foot 5.5% 

Psychiatric diseases 28.5% 

respiratory diseases 13% 

others 0.5% 

prescribed medications before admission 

Cardiovascular drugs 49% 

respiratory system   drugs 2% 

Psychiatric drugs 22% 

Gastrointestinal drugs 3% 

Anti -diabetes drugs 22% 

others 2% 

* International classification of diseases, 10th revision[18], SD: standard deviation 

 198 
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 200 

 201 

Table3.List of some of major and moderate severity drug-drug interactions, their 202 

clinical significance and frequency. 203 

Drug combination Severity/onset Type 

of 

DDIs 

Significance of interaction Number 

of 

prescripti

on whit 

DDI 

Number 

of 

medicine 

in 

prescripti

on 

warfarin / 

azithromycin 

 

Major/ 

Delayed 

 

PK1 
azithromycin increases effects 

of warfarin by decreasing 

metabolism.  

1  

16 

warfarin  

/metronidazole 

 

Major/ 

Delayed 

PK metronidazole increases levels 

of warfarin by decreasing 

metabolism.  

1  

5 

methotrexate /omepraz

ole 

 

Major/ Rapid PK omeprazole increases levels of 

methotrexate by decreasing 

renal clearance. 

 

1  

13 

methotrexate /omepraz

ole 

 

Major/ Rapid PK omeprazole increases levels of 

methotrexate by decreasing 

renal clearance. 

 

1  

13 

methotrexate  /sulfasal

azine 

 

Major/ 

Delayed 

PK sulfadiazine increases toxicity 

of methotrexate by plasma 

protein binding competition.  

1  

7 

warfarin 

/indomethacin 

Major/ 

Delayed 

 

PD2 

warfarin and indomethacin both 

increase anticoagulation 

1  

8 

Levothyroxine/ 

warfarin 

Major/ 

Delayed 

 

PD 
levothyroxine increases effects 

of warfarin by 

pharmacodynamic synergism 

1  

16 



Captopril/triamterene 

 

Major/ 

Delayed 

PD captopril, triamterene. Either 

increases toxicity of the other 

.Both drugs lower blood 

pressure. Increased risk of 

hyperkalemia.  

1 7 

Captopril/ 

spironolactone 

Major/ 

Delayed 

PD captopril, spironolactone. 

Either increases toxicity of the 

other. Both drugs lower blood 

pressure. Risk of hyperkalemia 

1 9 

Captopril/ allopurinol 

 

Major/ 

Delayed 

unkno

wn 

increases risk of anaphylaxis, 

Stevens Johnson syndrome. 

1 14 

atorvastatin / clopidog

rel 

 

Moderate/Dela

yed 

PK reduce the metabolic activation 

of the prodrug clopidogrel and 

its antiplatelet effects 

9 8 



sodium valproate/ 

carbamazepine 

Moderate/Dela

yed 

PK sodium valproate, 

carbamazepine. plasma protein 

binding competition.. Valproic 

acid may increase or decrease 

carbamazepine levels.. 

carbamazepine decreases levels 

of divalproex sodium by 

increasing metabolism.  

 

3 11 

citalopram / 

metoprolol 

Moderate/Dela

yed 

PK citalopram increases levels of 

metoprolol by decreasing 

metabolism. Increased 

metoprolol plasma levels have 

been associated with decreased 

cardioselectivity. 

3 7 

sertraline / metoprolol 
Moderate/Dela

yed 

PK sertraline will increase the level 

or effect of metoprolol by 

affecting hepatic enzyme 

CYP2D6 metabolism.  

2 6 

indomethacin 

/metoprolol 

Moderate/Dela

yed 

PD indomethacin decreases effects 

of metoprolol by 

pharmacodynamic antagonism. 

Long term (>1 wk) NSAID use. 

NSAIDs decrease prostaglandin 

synthesis and   NSAIDs increase 

blood pressure 

1 13 

propranolol / warfarin 
Moderate/Dela

yed 

PK propranolol increases levels of 

warfarin by decreasing 

metabolism. The anticoagulant 

effect of warfarin may be 

increased. 

1 14 

omeprazole /warfarin 
Moderate/Dela

yed 

PK omeprazole will increase the 

level or effect of warfarin by 

affecting hepatic enzyme 

CYP2C19and  CYP2C9/10  met

abolism 

 

1 

7 

Carbamazepine/ 

lithium 

Moderate/Dela

yed 

unkno

wn 
Risk of neurotoxicity  

1 

10 

allopurinol / 

theophylline 

 

Moderate/Dela

yed 

PK allopurinol increases levels of 

theophylline by decreasing 

metabolism. 

 

1 

9 

furosemide + 

hydrochlorothiazide 

Moderate/Dela

yed 

PD furosemide and 

hydrochlorothiazide both 

decrease serum potassium 

 

1 

8 

Diltiazem/atenolol 

 

Major PD atenolol and diltiazem both 

increase anti-hypertensive 

channel blocking.  Either 

increases toxicity of the other by 

unspecified interaction 

mechanism 

 

1 

11 



DDIs: drug-drug interactions, PK 
:Pharmacokinetics, PD:Pharmacodynamics 
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