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ABSTRACT

Obijectives: The goal of the present study was to assess and compare the types and the incidence of drug-drug interactions
(DDils) in prescription orders dispensed in both private pharmacy and hospital pharmacy settings. Methods: A total of 2796
previously dispensed prescriptions were obtained from private pharmacies and hospital pharmacies of Azadi Teaching
Hospital/Duhok. The drug interactions were determined by processing all prescriptions using the Lexi-Comp application. The
identified DDIs were sub-classified into five classes (A, B, C, D, X). Results: More than one-half of collected prescriptions had
at last one DDI, of which the commonest type of interaction was type C (74.3%) and the interactions were more common in
hospital settings than in private pharmacy prescriptions (P < 0.001) Conclusion: The results of the present study confirmed
that patients are at high risk of adverse drug interaction and urgent follow-up is required. The study recommends potential
follow-up of written prescriptions by hospital pharmacists to avoid disastrous adverse effects and this could considerably
prevent the consequence of DDIs in written prescriptions.
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INTRODUCTION parameters [6]. Although drug interactions can be used for
therapeutic effectiveness, it is known that DDIs may
Adverse drug events (ADEs) are the most common compromise patient safety by leading to toxicity or reducing
complications related to medication therapy among therapeutic benefit and may increase mortality and
patients. ADEs are common, costly, and may have life- morbidity, especially in critically-ill patients [7-11].
threatening consequences. The high prevalence of drug uses Pharmacokinetic interactions are interactions due to one
in medical managements and the possibility of human drug’s effect on the dissemination of another drug through
mistake could increase the prevalence risk of these adverse the body. These interactions are modulation in the response
events [1,2]. of the body would normally process a drug towards
Drug-drug interactions (DDIs) are an important eventual elimination (including the way it is metabolized).
subgroup of ADEs [3] which are highly distributed in Pharmacokinetic interactions may result in
patients receiving multiple-drug treatment [4] and are a delayed/prolonged onset of effect, decreased or increased
significant source of avoidable drug-related events (i.e., action, toxicity, or altered excretion, and directly affect the
ADEs) [5]. plasma levels of the drug that reaches the target site.
Drug interactions takes place when the side effects of a Pharmacokinetic interactions encompass modulation in
single drug are changed by the presence of alternative absorption, distribution, metabolism, and excretion [13].
agents, that is, drugs, meals, drinks, or environmental Pharmacodynamic interactions occur when physician

want their patients to obtain the benefits of two or more
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drugs are used that have additive or synergistic
pharmacological activities or have antagonistic
pharmacological activities. Pharmacodynamic interactions
are more challenging for prediction than pharmacokinetic
interactions. Often, drugs are used in combination to take
advantage of their close pharmacodynamic effects, such as
the use of sulfonylurea and metformin in diabetes mellitus.
However, it is the unintentional additive or synergistic
effects of medications that cause significant problems in
patients [14].

When more than one physician are involved in the
treatment of the same patient, the number of prescribed
drugs may increase, and it may be difficult for the general
practitioners to keep track of all medications. This will lead
to an increased risk of potential DIs. The risk factors that
are associated with potential DIs are advanced age,
polypharmacy, and multiple prescribers [15-17]. Within
hospitals, DDIs can lead to complications, which in turn
may prolong the length of hospital admission or even lead
to death [18]. The percentage of patients in primary or
secondary health care that receives interacting drugs ranges
from 7 to 22. In the old-age, this limits ranges from 22 to 31
[19]. A US study found that the risk of non-intended drug
interactions increased from 13% for patients taking two
medications to 82% for patients taking seven or more
medications [20, 21].

Pharmacists play an important role in protecting the
patients from the dangers posed by potential DDIs,
especially concerning drugs with a narrow therapeutic
index [22]. Manual review of medications in a prescription
can be performed by pharmacists, but the efficiency in the
detection of DDIs is approximately 70% of DDIs in a two-
drug prescription, and the proportion decreases
substantially as the number of medications increases [23].
By using computerized DDI screening programs we can
significantly improve the identification of potentially
harmful DDIs, beyond what can be achieved with manual
review alone [24].

To the best of our knowledge, this is the first
documented study in drug interactions here in Duhok city,
we designed this study to investigate the prevalence and
type of DDIs in prescriptions of both community and
hospital pharmacies of Duhok city, Kurdistan Region, Irag.

METHODS

A prospective, descriptive cross - sectional study was
conducted on prescriptions of different community
pharmacies and inpatient and outpatient pharmacies of
Azadi teaching hospital. During the study period, we

http://www.ijrmst.com
e-1SSN: 2455-5134, p-ISSN: 2455-9059

collected an overall of 1032 prescriptions. All prescriptions
from December 2016 to May 2017 were analyzed.

Prescriptions with two or more prescribed drugs were
selected, and data were extracted on predesigned forms
including patient characteristics (gender, age), the number
of drugs, and severity and significance of drug interactions.
The severity and significance of drug interactions were
analyzed using the interaction application in the Lexi-
Comp website [25]. The significance of drug interactions
was divided into 5 categories (A to X) according to the
application, which is presented in Table 1. Demographic
data of patients and other data of prescriptions were
presented as mean + standard deviation or percentage of
cases. Independent sample t-test and Chi square test were
applied to assess differences among groups. P < 0.05 or less
were considered statistically significant. The data were
processed using SPSS software (SPSS, Inc. Chicago, IL,
USA) version 23.0.

Risk Rating Action
A No Known Interaction
B No Action Needed
C Monitor Therapy
D Consider Therapy Modification
X Avoid Combination

RESULTS

A total number of 1031 written prescriptions were
retrieved, 503 (48.7%) and were collected from private
pharmacies, 264 (25.6%) from outpatient, and 264 (25.6%)
from inpatient pharmacies of Azadi Teaching Hospital
(Figure 1). Analysis of these prescriptions showed that 544
(52.7%) of them had at least one interaction. A total of
1573 cases of interactions were found in prescriptions of
which 74.3% of interactions were classified as type C. The
frequencies of drug interactions in community and hospital
pharmacies are shown in Table 2.
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Table 2 Frequencies of drug interactions in community and hospital pharmacies
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Prescription | Community | Inpatient | Outpatient
pharmacy Hospital Hospital
[Number | Pharmacy | Pharmacy
(%)] [Number | [Number
(%)] (%)]
With 237(47) 195(73.9) | 112(42.4)
interaction
Without 266(52.9) | 69(26.1) | 152(57.6)
interaction
Sum 503(100) | 264(100) | 264(100)
P <0.001

HOSPITAL COMMUNITY
PHARMACIES PHARMACIES

Pharmacies.

Figure 1. Prevalence of DDIs in Hospital and Community

Type C interactions had the highest prevalence among community and hospital pharmacies prescriptions, Figure 2.

Community Pharmacies

Hospital Pharmacies

BType S
BTypeC
BTy D
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Figure 2. Prevalence of different DDIs types
in Community and Hospital Pharmacies
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The average number of items per prescription was 4.1; three-drug item prescriptions were the most prevalent ones (n=316,
30.6%). The mean = standard deviation of items in prescriptions with interaction was 5.0 £ 2.3 compared t0 3.09 £ 1.1 in
prescriptions without interactions, and the difference was significant (P < 0.001). Increasing the number of drugs per
prescription significantly increased the probability of drug interaction as shown in Figure 3.
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Figure 3. The correlation between the number of DDIs and the number of items per prescription.

From 264 prescriptions retrieved from the inpatient hospital pharmacy, the majority belonged to the coronary care unit
(CCU) and intensive care unit (ICU), and internal medicine ward (n=81, 30) as shown in Table 3.

Table 3. Prevalence of DDI in inpatients

Ward No. of prescription
(%)
Internal Medicine 81(30.7)
CCUand ICU 86(32.6)
Gynecology 37(14)
Neurology 20(7.6)
Surgery 30(11.4)
Urology 10(3.8)
Sum 264 (100)

Figure 4 shows the different types of DDIs within each ward in Azadi Teaching Hospital. 86% of prescriptions in CCU and
ICU had at least one drug interaction. The mean items per prescription were 5.9 in the prescriptions of these wards. The
relationship between the number of items per prescription and the number of DDIs observed was very significant (P<0.001).
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Figure 4. Types of DDIs in prescriptions from
different wards

DISCUSSION

In this study, we found that the overall frequency of potential
DDIs observed in prescriptions (both in community and
hospital pharmacies) in Duhok city, Kurdistan Region, Iraq,
was almost 53%. Which is far higher than the frequency
observed in many western studies [12, 22, 26], and still higher
than some studies in the neighborhood for example in eastern
Iran and Kurdistan province, Iran [27, 28].

This broad range of prevalence rate may be in particular
linked to factors such as study design, methodology,
definitions, and characteristics of the population, number
items per prescription, and corpus of drug interactions.
According to our results, the global popularity of DDIs was
higher in hospital pharmacies than in community pharmacies;
this potential variation may be linked to the point that in
health-care unit patients usually have more critically-ill
conditions and morbidities which might potentially require
multiple medications, while consequently probability of drug
interactions will increase. Also dealing with more severe
diseases and more efficient drugs with lower therapeutic
index, therefore, more serious side effects and interactions.
Polypharmacy is a pivotal agent which leads to DDIs, the
more drugs per prescribed orders, the more the probability of
drug-drug interactions occurrence. Our study confirmed that
almost all prescriptions had 3-4 drug items per written orders
(average of 4.1 items per prescription). Compared to our
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locality, in Iran healthcare provider settings has reported that
the mean items of drug per written orders were 3.2 in 2007,
[29] however, it is decreasing but is at standstill higher than
other region in the world with an average of 1.3-2.1 items per
prescription [29].

Correspondingly, according to the results of some studies,
the occurrence potential drug interactions for patients
receiving more than two drugs range from 24.3% to 42%
[30], therefore, the greater the number of drugs, the higher
the possibility of DDIs.

In the hospital setting, the mean items per prescription were
5.9; this number was 6.7 for ICU and CCU, which had the
most drug interactions (86%). These specific results observed
regarding the CCU and ICU wards are consistent with some
studies like that of Askari et. al. which demonstrate that every
ICU admission had on average 1.67 relevant potential DDIs
[18], and the study performed by Vanham et. al. [31] which
pointed to the challenge of potential DDIs in the majority of
ICU patients (79%).

The commonest kinds of interaction happened in our study
was type C, accounting for 74% of all interactions
demonstrated regarding the settings. Type C drug interaction
will not cause any comorbid or fatal complication and only
need monitoring. Only 2.7% of all interactions were reported
to be type X interactions but is a considerable ratio.
Subsequent studies reported a high rate of major potential
drug interactions, ranged from 0.83% to 17% [32].
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Our results indicate that patients in Duhok city, Iraqg, are in a
danger of adverse drug reactions due to potential DDIs;
however, we did not identify determinants of drug
interactions by pharmacies in this study, but possible causes
such as lack of knowledge about the DDIs or patient
medication history, also lack communication between
primary and secondary health care providers or between the
prescribers and patients could be the reasons for the
dispensing of unsuitable drug combinations.

Thus, adherence to the correct policies of writing
prescriptions, reduce the number of prescribed medications,
promoting physicians' awareness about potentially serious
DDls, for example, by participating in related technical
courses could help reduce the percentage of drug interactions.
Furthermore, an appropriate computerized surveillance
programme for follow-up drug interaction should be
invented. Pharmacists can also play a central role in the
detection and prevention of drug-related events and reducing
the percentage of DDI and its related hazardous consequence.
Patients with chronic diseases [33-36] (Cardiovascular
diseases or diabetes or neurological diseases or cancers) are
already on drug-use and represent the most challenging group
for DDIs that’s because addition of new agents could initiate
or propagate the harm of the already existed drugs. Finally,
some systemic diseases could vitiate the side effects
especially endocrine diseases (thyroid and diabetes).

CONCLUSION

The study concluded that more than half of the dispensed
prescriptions had on minimum one potential serious drug
interaction, and the highest percentage of the DDIs belong to
type C which requires only monitoring. However, type X
interaction was also observed in a relatively high percentage.
Drug interaction shown in prescriptions dispensed in the
Hospital setting was significantly higher than that in the
community pharmacies. The rate of DDIs is significantly
correlated with the rate of items per prescription. The higher
the items prescribed, the more probability for the occurrence
of DDIs. CCU and ICU wards are the source of the high
percentage of potential and sometimes dangerous DDIs
compared with other wards.

ACKNOWLEDGMENT

The authors are very grateful to the College of the
Pharmacy/University of Duhok, the Staff of Azadi Teaching
Hospital, and community pharmacies for their cooperation to
fulfill this research.

http://www.ijrmst.com
e-1SSN: 2455-5134, p-ISSN: 2455-9059

REFERENCES

1. Nabovati E, Vakili-Arki H, Taherzadeh Z, Hasibian MR,
Abu-Hanna A, Eslami S. Drug-drug interactions in inpatient
and outpatient settings in Iran: a systematic review of the
literature. DARU Journal of Pharmaceutical Sciences. 2014
Jun 25;22(1):52)

2. Runciman WB, Roughead EE, Semple SJ, Adams RJ.
Adverse drug events and medication errors in Australia.
International Journal for Quality in Health Care. 2003 Dec
1;15(suppl 1):i49-59.

3. Juurlink DN, Mamdani M, Kopp A, Laupacis A,
Redelmeier DA. Drug-drug interactions among elderly
patients hospitalized for drug toxicity. Jama. 2003 Apr
2;289(13):1652-8.

4. Astrand E, Astrand B, Antonov K, Petersson G. Potential
drug interactions during a three-decade study period: a
cross-sectional study of a prescription register. European
journal of clinical pharmacology. 2007 Sep 1;63(9):851-9.
5. Nebeker JR, Barach P, Samore MH. Clarifying adverse
drug events: a clinician's guide to terminology,
documentation, and reporting. Annals of internal medicine.
2004 May 18;140(10):795-801.

6. Baxter K. Stockley's drug interactions. Preston CL,
editor. London: Pharmaceutical Press; 2010.

7. Smithburger PL, Kane-Gill SL, Seybert AL. Drug-drug
interactions in cardiac and cardiothoracic intensive care
units. Drug safety. 2010 Oct 1;33(10):879-88.

8. 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. British
journal of clinical pharmacology. 2009 Aug 1,68(2):187-93.
9. Leendertse AJ, Egberts AC, Stoker LJ, van den Bemt
PM. Frequency of and risk factors for preventable
medication-related hospital admissions in the Netherlands.
Archives of internal medicine. 2008 Sep 22;168(17):1890-6.
10. Hines LE, Murphy JE. Potentially harmful drug—drug
interactions in the elderly: a review. The American journal
of geriatric pharmacotherapy. 2011 Dec 31;9(6):364-77.
11. Hamilton RA, Briceland LL, Andritz MH. Frequency of
Hospitalization after Exposure to Known Drug-Drug
Interactions in a Medicaid Population. Pharmacotherapy:
The Journal of Human Pharmacology and Drug Therapy.
1998 Sep 10;18(5):1112-20.

12. Magro L, Moretti U, Leone R. Epidemiology and
characteristics of adverse drug reactions caused by drug—
drug interactions. Expert opinion on drug safety. 2012 Jan
1;11(1):83-94.

13. Wynn GH, Oesterheld JR, Cozza KL, Armstrong SC.
Clinical manual of drug interaction principles for medical
practice. American Psychiatric Pub; 2009 Jun 3.

193

INTERNATIONAL JOURNAL OF RESEARCH IN MEDICAL SCIENCES AND TECHNOLOGY



International Journal of Research in Medical Sciences and Technology

(IJRMST) 2019, Vol. No. 7, Jan-Jun

14. Delafuente JC. Understanding and preventing drug
interactions in elderly patients. Critical reviews in
oncology/hematology. 2003 Nov 30;48(2):133-43.

15. Bjerrum L, Gonzalez Lopez-Valcarcel B, Petersen G.
Risk factors for potential drug interactions in general
practice. The European journal of general practice. 2008 Jan
1;14(1):23-9.

16. Egger SS, Bravo AE, Hess L, Schlienger RG,
Krahenbihl S. Age-related differences in the prevalence of
potential drug-drug interactions in ambulatory
dyslipidaemic patients treated with statins. Drugs & aging.
2007 May 1;24(5):429-40.

17. Heininger-Rothbucher D, Bischinger S, Ulmer H,
Pechlaner C, Speer G, Wiedermann CJ. Incidence and risk
of potential adverse drug interactions in the emergency
room. Resuscitation. 2001 Jun 30;49(3):283-8.

18. Askari M, Eslami S, Louws M, Wierenga PC,
Dongelmans DA, Kuiper RA, Abu-Hanna A. Frequency and
nature of drug-drug interactions in the intensive care unit.
Pharmacoepidemiology and drug safety. 2013 Apr
1;22(4):430-7.

19. Becker ML, Kallewaard M, Caspers PW, Visser LE,
Leufkens HG, Stricker BH. Hospitalisations and emergency
department visits due to drug—drug interactions: a literature
review. Pharmacoepidemiology and drug safety. 2007 Jun
1;16(6):641-51.

20. Goldberg RM, Mabee J, Chan L, Wong S. Drug-drug
and drug-disease interactions in the ED: analysis of a high-
risk population. The American journal of emergency
medicine. 1996 Sep 30;14(5):447-50.

21. Becker ML, Caspers PW, Kallewaard M, Bruinink RJ,
Kylstra NB, Heisterkamp S, De Valk V, van der Veen AA,
Stricker BH. Determinants of potential drug—drug
interaction associated dispensing in community pharmacies
in the Netherlands. Pharmacy world & science. 2007 Apr
1;29(2):51-7.

22. Chatsisvili A, Sapounidis I, Pavlidou G, Zoumpouridou
E, Karakousis VA, Spanakis M, Teperikidis L, Niopas I.
Potential drug—drug interactions in prescriptions dispensed
in community pharmacies in Greece. Pharmacy world &
science. 2010 Apr 1;32(2):187-93.

23. Weideman RA, Bernstein IH, McKinney WP.
Pharmacist recognition of potential drug interactions.
American Journal of Health-System Pharmacy. 1999 Aug
1;56(15):1524-9.

http://www.ijrmst.com
e-1SSN: 2455-5134, p-ISSN: 2455-9059

24, Glassman PA, Simon B, Belperio P, Lanto A. Improving
recognition of drug interactions: benefits and barriers to
using automated drug alerts. Medical care. 2002 Dec
1;40(12):1161-71.

25. http://online.lexi.com/lco/action/interact (last accessed
on May 27th , 2017)

26. Hammerlein A, Griese N, Schulz M. Survey of drug-
related problems identified by community pharmacies. Ann
Pharmacother. 2007 Nov;41(11):1825-32.

27. Dirin MM, Mousavi S, Afshari AR, Tabrizian K,
Ashrafi MH. Potential drugdrug interactions in prescriptions
dispensed in community and hospital pharmacies in East of
Iran. Journal of research in pharmacy practice. 2014 Jul
1;3(3):104.

28. Rashidi K, Senobar, Tahaee S. Assessment of drug
interactions in medical insurance prescriptions in Kurdistan
province in 2000. Sci J Kurdestan Univ 2005;10:78-84.

29. Soleymani F, Valadkhani M, Dinarvand R. Challenges
and achievements of promoting rational use of drugs in Iran.
Iran J Public Health. 2009 Jan 1;38(Suppl 1):166-8.

30. Dambro MR, Kallgren MA. Drug interactions in a clinic
using COSTAR. Computers in biology and medicine. 1988
Jan 1;18(1):31-8.

31. Vanham D, Spinewine A, Hantson P, Wittebole X,
Wouters D, Sneyers B. Drug-drug interactions in the
intensive care unit: Do they really matter?. Journal of
Critical Care. 2017 Apr 30;38:97-103.

32. Morteza-Semnani K, Saeedi M, Qari Pour U. Evaluation
of drug interactions of Cardiovascular drugs in insurance
prescriptions of Sari city-1998-99. Mazandaran Univ Med
Sci J. 2000;11:93-87.

33. Merkhan MM. Effect of metformin, glibenclamide and
insulin on lipid profile in type 2 diabetic patients. Tikret
Journal of Pharmaceutical Sciences. 2013;9(2).

34. Alkazaz AA, Faisal I, Merkhan M, Al-mukhtar H,
Khalaf M, Zainal A, Yunis A, Hasw G, Mahmood M.
Efficacy of drugs for classical trigeminal neuralgia;
statistical study comparative to gold-standard
carbamazepine. 2019. Apr 1;6; 194-200.

35. Abdullah KS, Majdal HM, Mohamad M. Oxidative
Stress in Patients with Multiple Sclerosis on Interferon
Therapy. Tikrit Medical Journal. 2012 May 1;18(2).

36. M Merkhan M. The effects of glibenclamide on thyroid
function tests in type 2 diabetic patients. Iragi Journal of
Pharmacy. 2013 Dec 28;13(2):55-61.

194

INTERNATIONAL JOURNAL OF RESEARCH IN MEDICAL SCIENCES AND TECHNOLOGY



