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ABSTRACT 

Drug-drug interaction (DDI) is one of the most important problems in the treatment of patients suffering 
from different chronic intractable diseases. The war-injured veterans are one of the groups that are prone 
to chronic refractory diseases. This investigation was conducted on war-injured veterans treated in a 
multi-disciplinary clinic in Tehran. Using Poisson model, a total of 150 patients was collected from the 
patients treated in a multidisciplinary clinic during three months. The prescriptions were processed using 
the Drug Interactions Checker. Drug interactions in these patients were categorized to three levels, i.e. 
mild, moderate, and severe. Drug interactions were identified in 148 patients with different intensity. 
Based on FDA classification, the mild, moderate, and severe DDI were observed in 56 (37.3%), 139 
(92.7%), and 74 (49.3%) patients, respectively. The total number of drug interactions was 1239 in these 
patients. The most common type of DDI was observed in the patients who received anti-depression 
drugs. This study shows that war-injured veterans are a group of patients with high risk of drug 
interaction. The results indicate the necessity and importance of devising some guidelines to prevent or at 
least decrease the drug interactions in war-injured veterans with chronic refractory diseases. 
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A drug interaction is a situation in which a drug 
affects the activity of another one. Although interactions 
may exist between drugs and foods or drugs and herbs, 
drug interaction usually refers to influence of two or 
more medicaments on each other (drug-drug 
interactions; DDI). The incidence and severity of DDI 
are on the rise as more medications are brought to 
market [ 1]. DDI may occur out of accidental misuse or 
due to lack of knowledge about the active ingredients 
involved in the relevant substances. 

DDI is one of the most important problems in the 
treatment of patients suffering from different chronic 
intractable diseases [ 2]. Due to the complexity of 
diseases and adding the other signs and symptoms to the 
primary disorder, these patients usually treated with 
multiple drugs. DDI may result in unwanted side 
effects, cause toxicity or reduce the efficacy of the 
interacting drug, and mislead the physicians in diagnosis 
and therapy by induction of new complications to the 
existing problems [ 2- 5]. Furthermore, DDI may change 
the nature of a given drug [ 6] which means that the 

observed effect of a drug is not something that would be 
expected from either drug alone even at high doses [ 7]. 
DDI may also lead to a new disease [ 8], decreased drug 
tolerability [ 9], and withdrawal syndrome [ 10]. DDI can 
exhibit in a broad range of clinical manifestations such 
as sudden death [ 11- 13], seizure attacks [ 14], cardiac 
arrhythmia [ 15,  16], malignant hypertension [ 17], 
neuroleptic malignant syndrome [ 18], as well as 
delirium [ 19,  20]. In addition, DDI disproportionately 
increases expenses and impacts patient income [ 21]. 
DDI have also important implications for managed care 
[ 22]. 

The war-injured veterans are among the patients 
with higher risk for different chronic intractable 
diseases [ 23]. War-injured veterans are suffering from 
several different diseases that lead to increase in both 
number and dosage of drug use. This may enhance DDI 
in this group of the patients. The aim of this study is to 
investigate the incidence of DDI in veterans who injured 
during Iraq-Iran war and treated in a multi-disciplinary 
clinic. 
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Table 1. Different types of applied drugs in 150 war-injured veterans treated in a multi-disciplinary clinic in Tehran 

Number of the patients (%)Drugs 
Number of the patients 

(%) 
Drugs 

5 (3.3) Antibiotic 133 (88.7) Anti-epileptic 
5 (3.3) Sedative 100 (66.7) Anti-depressant 
4 (2.7) Anti-osteoarthritis 51 (34) Anti-HTN 
4 (2.7) Anti-inflammation 43 (28.7) Anti-psychotic 
4 (2.7) Anti-histamine 35 (26.6) Analgesic 
3 (2) Anti-coagulant 31 (20.8) Anti-spastic 
3 (2) Anti-constipation 28 (18.7) Anti-anxiety 

2 (1.3) Anti-dementia 18 (12) Anti-acid 
1 (0.7) Immunosuppressive 14 (9.3) Anti-Angina 
1 (0.7) CNS. stimulant 12 (8) Blood cholesterol. lowering 
1 (0.7) Mucolytic 8 (5.3) Anti-asthma 

  7 (4.7) Blood glucose lowering 
 

MATERIALS AND METHODS 

The investigation was conducted on war-injured 
veterans treated in a multi-disciplinary clinic in Tehran. 
These veterans were injured during Iraq-Iran war (1980-
1988). This multi-disciplinary clinic treats patients with 
chronic pain, refractory epilepsy, chronic headache, and 
spinal cord injury. All drugs used by each patient were 
identified during an interview by a physician. The 
patients who used the drugs irregularly or at toxic doses 
were excluded. According to Food and Drug 
Administration classification (FDA) [ 24], DDI in our 
patients was classified as severe, moderate and mild, 
depending to their severity of clinical significance and 
cross-over checked manually for the presence of enough 
published scientific evidence for the identified 
interacting agents. FDA defines a serious adverse event 
as one when the patient outcome is one of the following: 
death, life-threatening, hospitalization, disability, and 
congenital anomaly [ 24]. Severe DDI is either well 
documented and have the potential of being harmful to 
the patient and have the potential of serious adverse 
outcome. Moderate interactions are of moderate clinical 
significance, are less likely than severe interactions to 
cause harm to the patient, or are less well documented. 
Mild interactions are of minor clinical significance and 
are least significant because of limited risk to the patient 
[ 25,  26]. 

In this study, more than 90% of the patients were 

suffering from DDI. Based on 
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with 95% confidence (d: 0.8), it was calculated that 143 
patients are needed for this study. Using Poisson model, 
a total of 150 patients was collected from the patients 
treated in the clinic during three months. The distribu-
tion pattern was tested with homogeneity of variances. 
The results are presented as mean ± standard deviation. 

RESULTS 

The patients under investigation consisted of 150 
war-injured men. From these patients, 54 were (36%) 

treated for epilepsy, 41 (27.3%) for headache, 37 
(24.7%) for pain, and 18 (12%) for the spinal cord 
injury. These patients were between 25 to 82 years old 
(46.6 ± 6.7 years). The number of medicaments used by 
each person was between 2 to 14 (5.6 ± 2.7 drugs per 
day). The mean duration of drug use in these patients 
was 9.2 ± 2.8 years. This group of patients were 
suffering from multiple medical problems and therefore 
relying on several medications. The patients received 
different types of drugs regarding their varied disorders. 
The most common applied medicaments in these 
patients were antiepileptic drugs (AEDs). The data 
revealed that AEDs were administered in 133 (88/7%), 
antidepressant in 100 (66.7%), anti-hypertension in 50 
(33.3%), neuroleptics in 43 (28.7%), analgesics in 35 
(26.6%), anti-spastic in 31 (20.8%), and anti-anxiety in 
28 (18.7%) patients. Details of different types of 
consumed drugs are given in Table 1.  

DDI was not observed in only two patients. The 
number of DDI was ranged from 1 to 40 with the mean 
of 8.26 ± 0.6 in each patient. Based on FDA 
classification, severe DDI was identified in 74 (49.3%) 
patients, whereas moderate and mild DDI was observed 
in 139 (92.7%) and 56 (37.3%) patients, respectively. 
Each patient was at risk for multiple potential mild to 
severe DDI with highest rate of moderate DDI. Total 
number of potential mild, moderate, and severe DDI in 
these patients was 77, 1050, and 112, respectively. The 
number of DDI increased with the number of 
medications prescribed per patient. Details of severe 
DDI are presented in Table 2. 

Severe DDI was identified in 52 patients (58% of 
total severe DDI) receiving two or more different anti-
depression drugs, followed by the combination of anti-
depression agents and analgesics (13% of total severe 
DDI) and the co-application of anti-psychotic and anti-
epileptic drugs (8% of total severe DDI). Details of 
severe DDI occurring in the patients treated with 
antidepressant in our study are presented in Table 3. 
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Table 2. The frequency of different types of severe drug-drug interactions (DDI) and the percentage of the total numbers of that in 150 war-
injured veterans treated to a multi-disciplinary clinic in Tehran 

% of total severe DDI Frequency of DDI occurrence Type of drugs 
52% 58 Anti-depression/anti-depression 
13% 15 Anti-depression/analgesic 
8% 9 Anti-psychotic/anti-epileptic 
7% 8 Anti-epileptic/anti-epileptic 
4% 4 Anti-depression/Anti-psychotic 
3% 3 Antipsychotic/analgesic 

3% 3 Anti-hypertension/Anti-hypertension 
2% 2 Cholesterol lowering/cholesterol lowering 
2% 2 Anti-depressant/anti-anxiety 
2% 2 Anti-hypertension/bronchodilatator 
2% 2 Analgesic/anti-angina 
1% 1 Anti-acid/anticoagulant 
1% 1 Anti-biotic/anti-inflammation 
1% 1 Antipsychotic/antipsychotic 
1% 1 Anti-psychotic/anti-anxiety 

 

Table 3. The frequency of total severe drug-drug interactions (DDI) among different types of antidepressant drugs in 150 war-injured veterans 
treated to a multi-disciplinary clinic in Tehran 

Different types of 
antidepressants 

Number of the patients (%)
Different types of 
antidepressants 

Number of the patients (%)

TCA & SSRI 27(46.5) SSRI & DNRI 3 (5.1) 
TCA & SNRI 7 (12) TCA & SARI 3 (5.1) 
TCA & TCA 5 (8.6) SARI & SSRI 3 (5.1) 
TCA & DNRI 4 (6.8) SSRI & SNRI 2 (3.4) 
SNRI & DNRI 2 (3.4) SARI & SNRI 1 (1.7) 
SARI & DNRI 1 (1.7)   

TCA, tricyclic antidepressants; SSRI, selective serotonin reuptake inhibitors; SNRI, serotonin and nor epinephrine reuptake inhibitors; DNRI,
dopamine-nor epinephrine reuptake inhibitor; SARI, serotonin antagonist reuptake inhibitors. 

DISCUSSION 

The present study revealed that nearly all war-
injured veterans suffering from intractable diseases and 
treated in a veteran multi-disciplinary clinic affected by 
potential DDI. Most potential DDI recognized as 
moderate type of DDI (the interaction may result in an 
exacerbation of the patient’s condition and require 
changing in drugs) in more than 90% of patients. 
However, severe DDI (the interaction may be life-
threatening and may require medical interventions to 
minimize or prevent serious adverse effects) was also 
observed in more than 30% of these patients during our 
study, the patients who received antidepressants were at 
highest risk of DDI. Each patient was at risk for several 
DDI. 

In the United States 25% of ambulatory patients 
taking two or more drugs were at risk for clinically 
important DDI [ 27]. A European study of 1601 
ambulatory elderly patients, taking an average of seven 
different drugs, found that 46.0% were at risk for at 
least one clinically important potential DDI [ 28]. The 
risk of DDI, however, increases by hospitalization. It 
has been reported that about 40% of hospitalized 
patients had at least one potential DDI [ 29]. 

Some investigations on DDI in patients with chronic 
diseases revealed a lower rate of DDI occurrence 
compared to the results of the present study. An 
investigation conducted on 131 patients showed that the 

most common used drug was antidepressant and the 
mean of prescribed drugs was 9.1 per day [ 30]. 
Although DDI was observed in 117 individuals, the 
total number of drug interaction was 121. Another study 
conducted by Coelho and Brum noted even a lower 
number of DDI among patients receiving 
antidepressant, antihypertensive and glucose lowering 
drugs. The results showed that only 47 DDI was 
observed among 663 patients [ 31]. However, other 
investigations especially those investigated DDI in the 
war-injured veterans pointed to a much higher 
occurrence rate of DDI. High rates of both clinically 
significant and unrecognized DDI were noted at a 
veteran hospital that had adopted a wide range of 
computer technologies and personnel strategies designed 
to improve medication safety. Among 937 veterans, 483 
clinically significant DDI were identified, accounting 
for 52 DDI per 100 admissions and an incidence density 
of 70 DDI per 1000 patient-days. Nine percent of all 
DDI result in serious harm [ 32]. A study included more 
than 2.7 million veterans who filled prescriptions for 
medications involved in potential DDI across 128 
ambulatory care clinics of the Department of Veterans 
Affairs medical centers in the United States revealed 
that the highest DDI exposure rate was 129.2 per 1,000 
recipients of monoamine oxidase inhibitors that 
occurred with combinations of selective serotonin-
reuptake inhibitors [ 33]. 
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It has been shown that DDI increases with patient 
age as well as with admission to a critical care unit, and 
with receiving antidepressant drugs. DDI are more 
frequent observed in men and increases as the number 
of prescribed drugs increases [ 1- 34]. Drug interactions 
are more frequent in patients over 60 because they 
suffer from chronic conditions requiring multi-drug 
therapy. DDI occurred at much higher rate in war-
injured veterans in our study. These patients have many 
of above mentioned risk factors. They are all men, 
suffering from chronic intractable diseases, receiving 
several drugs, and many of them are treated with 
antidepressant medications. Many of war-injured 
veterans are suffering from pain, epilepsy, and different 
mental health problems [ 35]. This is usually a reason for 
receiving several drugs from different categories. 
Regarding to the uncommon diseases which are not seen 
in other social groups, the war-injured veterans with 
chronic intractable diseases use various drugs composed 
of particular ingredients. Systematic investigations on 
some of these particular ingredients have not been 
conducted yet. Furthermore, the clinical activities on 
some of these drugs have not been enough to find out 
the side effects [ 24]. 

In the present study, the most common DDI between 
different types of drugs was observed by combination 
use of different types of antidepressants. Several studies 
pointed to the high occurrence of DDI in the patients 
receiving antidepressants. In one study in patients 
registered in two Brazilian hospitals [ 31], 4.37% of the 
663 patients used antidepressants, of which 19 were 
exposed to 47 interactions due to pharmacokinetic 
(23.4%), pharmacodynamic synergy (61.7%), and 
simultaneous pharmacokinetic/pharmacodynamic 
mechanisms (15.9%). An investigation conducted on the 
Australian war veterans showed that co-prescribing of 
drugs with antidepressants occurring in 8% of 
antidepressant users. Total numbers of 4037 potential 
interactions were identified in 3818 veterans to whom 
were dispensed antidepressants [ 36]. The major 
limitation of this investigation is the lack of an 
assessment of DDI consequences. It is unknown how 
many of these patients were suffering an adverse drug 
event due to the potential interactions. The results of the 
present study highlight the ongoing necessity for 
monitoring and preventing of DDI in war-injured 
veterans. Many of DDI detected in the present study 
were considered avoidable because safer alternative 
therapies were available. Devising some guidelines to 
prevent, or at least decrease, drug combinations in the 
war-injured veterans should be considered. The easiest 
way to reduce the frequency of DDI in these patients is 
to decrease the number of medicines prescribed. 
Nevertheless, sometimes it is difficult to reduce the 
number of drugs prescribed for patients with multiple 
chronic conditions; therefore, to lower the frequency of 
potential interactions. It could be necessary to make a 
careful selection of therapeutic alternatives, and in cases 
without other options, patients should be continuously 
monitored to identify adverse events. Furthermore, in 
order to decrease the side effects of DDI during 

prescribing new drugs, it is required to consider the 
biological differences of war-injured veterans occurred 
due to long-lasting use of several drugs at the same 
time. 
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