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Goal: Inappropriate prescribing of a multiple therapeutic agents to patients 
with chronic conditions is very common in everyday practice. Adverse drug 
reactions (ADRs) are still considered as one of the main problems of drug 

therapy. We investigated idiosyncratic symptoms and signs of adverse drug reac-
tions (ADRs) of the most frequent used combination of drugs among hospitalized 
patients prescribed polypharmacy. Methodology: A cross sectional study (design) 
was performed in Pharmacies „Eufarm Edal“in Tuzla from 2010 to 2011. Polyphar-
macy was defined as using ≥ 4 drugs. The total study sample of 166 examiners was 
interviewed with a questionnaire about ADRs which was developed special for study. 
Linear regression analyses was used to evaluate predictors of idiosyncratic signs of 
adverse drug reactions of the most prevalent drug combinations; using length of 
drugs in cases polypharmacy more than 6 months as independent variable. Age, 
sex, index of cumulative morbidity, drug number in polypharmacy, type of drug 
combination related pharmacological effects, type of hospital clinics were used as 
possible confounders. Results: The most common exposures to various drug com-
binations were: medication for high blood pressure and heart (62%), psychotropic 
drugs (59%), antacids (47%) and antibiotics (46%) among hospitalized patients with 
polypharmacy. Our results indicated that from 9.6% to 90.4% of hospitalized patients 
with polypharmacy had at least one suspicious long-term idiosyncratic drug combi-
nation use symptoms. The ADRs prevalence often used psychotropic drug combina-
tion was initiated suspected idiosyncratic adverse reactions: confusion, depression, 
anxiety, decreased libido and insomnia. Linear regression analyses also showed that 
it remains a very strange, and negative idiosyncratic and lacking therapeutic effects 
of use of antacids in conditions of polypharmacy. Conclusion: The toxicity of some 
drug combinations may sometimes be synergistic and be greater than the sum of 
the risks of toxicity of either agent used alone. In order to recognize and to prevent 
ADRs (including drug interactions), good communication between pharmacist and 
patient and/or physicians and patient is crucial, and prescribers should develop an 

effective therapeutic partnership with 
the patient and with fellow health profes-
sionals. Key words: suspected idiosyncratic 
adverse drug reactions, polypharmacy, hos-
pitalized patients.
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1. INTRODUCTION
Problems of adverse reactions are 

prevalent in hospitalized patients, while 
polypharmacy and increasing age were 
identified as two important risk factors 
(1). Today there is also growing trend of 
symptomatic self-healing with non-pre-
scription OTC drugs that are regularly 
available in pharmacies and complicate 
the problem (2).

The term drug interaction means a 
change, whether in case of increase or 
decrease of the expected effect of a drug 
because of interaction between two or 
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more therapeutic agents (3). It is known 
that many drugs can interact in a posi-
tive outcome and have improved heal-
ing effect. Favorable interactions and 
clinically important interactions are in 
antihypertensives which are mostly of 
additive nature and enhancing the ef-
fect of antihypertensive drugs (4, 5, 6, 
7). Examples of useful therapeutic inter-
actions are three-and four-drug combi-
nation therapy, anesthetics and analge-
sics in the reduction of pain, combined 
therapy of antiepileptic drugs, antide-
pressants, and nonsteroidal analgesics, 
miorelaxants and other drugs that are 
in combination with multiple analge-
sics such as opioids, prostaglandin in-
hibitors and other. Practice of syner-
gic solving pain problems in patients 
is known as pain-killers or “analgesia-
sparing effect” (4).

On the other hand there is little 
information on comprehensive ap-
proaches to study adverse drug reac-
tions (ADSr) among hospitalized pa-
tients (8). Side effects of ADRs or the 
inappropriate choice of drugs is preva-
lent in hospitalized patients and has a 
high incidence as 25% (9). Undoubtedly, 
many risk factors contribute to the high 
prevalence rate of ADRs such as older 
age patients, polypharmacy, cumula-
tive mortality index (8-10). Among po-
tential risk factors in the development 
of adverse drug interactions is still the 
most studied polypharmacy in geriat-
ric patients (1, 2).

It appears that a large number of 
studies on the ADRs during last 10-
20 years had left no impression on the 
changes in clinical practice. However, 
the issue of adverse drug reactions re-
mains unresolved (8). The solution to 
this problem is of great importance in 
the practice of clinical medicine and be-
come doctors and masters of the phar-
macy obligation to devote more atten-
tion to adverse drug reactions and iden-
tifying risk factors of suspected idio-
syncratic adverse drug reactions (1, 2). 
The goal of this study was to investi-
gate how the long-term use of the most 
common combination of drugs by the 
pharmacological effects is associated 
with the suspect, idiosyncratic ADRs; 
to determine the role of certain com-
binations of drugs with suspected, id-
iosyncratic ADRs.

2. MATeRIAL AND MeTHODS
A cross-sectional study was con-

ducted during 2010-2011 in pharmacies 
“Eufarm Edal” Tuzla among patients 
who first came to the pharmacy for 
medication after discharge and com-
pletion of hospital treatment in various 
clinical departments of University Clin-
ical Center in Tuzla and who have vol-
untarily joined the study. Material for 
research in order to select the partici-
pants (inclusion factor was polyphar-
macy with ≥ 4 drugs) in the initial stage 
were the data from hospital discharge 
lists. Also, from the discharge lists were 
used the following data: age, gender, 
medical history, an index of cumula-
tive mortality, length of hospital stay 
(days), type of clinical/hospital depart-
ment, type of medication according to 
the pharmacological action, treatment 
data, number of days of hospitalization, 
duration of drug exposure). To support 
the implementation of the objectives of 
the research questionnaire was used–
“Who is at risk of polytherapy and ad-
verse reactions of treatment”. Respon-
dents reported themselves with answers 
about ADRs symptoms, potential side 
effects of drugs, which were created 
specifically for this study. The answers 
were designed with the statement that 
can be answered wit yes or no (11-17).

In the survey questionnaire was an-
alyzed the positive (synergistic) inter-
action effects of combining therapeu-
tic drugs (polytherapy) or negative sus-
pected idiosyncratic therapeutic effect 
manifested by symptoms and signs of 
adverse events or polytherapy side ef-
fects. Synonyms of term idiosyncratic 
referred to: symptoms of unknown ori-
gin in a combination of drugs, or a sign 
of abnormal or unexpected drug reac-
tions. Attention was paid to symptoms 
and signs of ill condition of the patient 
(morbidity) that would not be attributed 
to adverse drug reactions. In the study 
we followed the principles of toxicol-
ogy, taking into account the duration of 
polytherapy exposure: acute exposure 
presents the use of the drug ≤ 30 days, 
and chronic over 6 months.

Sample
The study included with a voluntary 

agreement 304 adults, both sexes, aged 
14-60 years. Including factors for the 
selection of respondents was their dis-

ease requiring drug treatment accord-
ing to hospital clinical procedure and 
treatment with more than 4 drugs, and 
that they are not chronic alcoholics. In 
the total sample there was 138 of 304 
(78+60) subjects who did not meet in-
clusive factors. The 78 patients as the 
hospital treatment had emergency diag-
nostic procedures, emergency surgical 
procedures, the transfer from one hos-
pital department to another with un-
solved comorbidity and drug treatment 
of choice. To none of these patients has 
been suggested drug treatment (num-
ber of medications = 0), but came to the 
pharmacy either to seek advice or drug 
from OTC group. Sixty patients who 
joined the study in the hospital were 
treated with <4 drugs. The final num-
ber of respondents was the 166.

Definitions
Polytherapy is defined as daily con-

sumption of ≥ 4 drugs. Polypharmacy 
(Lat. polypragmasia) is irrational and 
inappropriate provision of more thera-
peutic preparations for which there is 
no evidence of usefulness in the treat-
ment (2-6). Cumulative morbidity index 
(CMU) is the size that determines the 
chronic morbidity of patients diagnosed 
with the diagnosed ≥ 4 diseases (2). The 
non-prescription pharmacy products or 
OTC (over the counter) drug are of nat-
ural origin, medical devices and drugs 
that are assumed to have a low degree 
of toxicity and wide therapeutic range 
(3-5). So it can be used for the well-
known indications and to serve for self-
treatment. OTC products include anal-
gesics, antirheumatics drugs, vitamins 
and minerals, antihistamines, laxatives, 
and some beauty products that are sold 
only in pharmacies (most commonly 
used are analgesics).

Statistical analysis 
All statistical analyzes were per-

formed in SPSS 19.0 program. Standard 
tests of descriptive statistics were used 
with measures of central tendency and 
dispersion. Qualitative variables were 
tested by chi-square test with continu-
ity correction. Multivariate linear re-
gression analysis–ANOVA was used for 
the identification of susceptible role of 
commonly used combination of drugs 
(dependent variable), in terms of poly-
pharmacy –while independent variable 
was prolonged exposure to polyphar-
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more therapeutic agents (3). It is known 
that many drugs can interact in a posi-
tive outcome and have improved heal-
ing effect. Favorable interactions and 
clinically important interactions are in 
antihypertensives which are mostly of 
additive nature and enhancing the ef-
fect of antihypertensive drugs (4, 5, 6, 
7). Examples of useful therapeutic inter-
actions are three-and four-drug combi-
nation therapy, anesthetics and analge-
sics in the reduction of pain, combined 
therapy of antiepileptic drugs, antide-
pressants, and nonsteroidal analgesics, 
miorelaxants and other drugs that are 
in combination with multiple analge-
sics such as opioids, prostaglandin in-
hibitors and other. Practice of syner-
gic solving pain problems in patients 
is known as pain-killers or “analgesia-
sparing effect” (4).

On the other hand there is little 
information on comprehensive ap-
proaches to study adverse drug reac-
tions (ADSr) among hospitalized pa-
tients (8). Side effects of ADRs or the 
inappropriate choice of drugs is preva-
lent in hospitalized patients and has a 
high incidence as 25% (9). Undoubtedly, 
many risk factors contribute to the high 
prevalence rate of ADRs such as older 
age patients, polypharmacy, cumula-
tive mortality index (8-10). Among po-
tential risk factors in the development 
of adverse drug interactions is still the 
most studied polypharmacy in geriat-
ric patients (1, 2).

It appears that a large number of 
studies on the ADRs during last 10-
20 years had left no impression on the 
changes in clinical practice. However, 
the issue of adverse drug reactions re-
mains unresolved (8). The solution to 
this problem is of great importance in 
the practice of clinical medicine and be-
come doctors and masters of the phar-
macy obligation to devote more atten-
tion to adverse drug reactions and iden-
tifying risk factors of suspected idio-
syncratic adverse drug reactions (1, 2). 
The goal of this study was to investi-
gate how the long-term use of the most 
common combination of drugs by the 
pharmacological effects is associated 
with the suspect, idiosyncratic ADRs; 
to determine the role of certain com-
binations of drugs with suspected, id-
iosyncratic ADRs.

2. MATeRIAL AND MeTHODS
A cross-sectional study was con-

ducted during 2010-2011 in pharmacies 
“Eufarm Edal” Tuzla among patients 
who first came to the pharmacy for 
medication after discharge and com-
pletion of hospital treatment in various 
clinical departments of University Clin-
ical Center in Tuzla and who have vol-
untarily joined the study. Material for 
research in order to select the partici-
pants (inclusion factor was polyphar-
macy with ≥ 4 drugs) in the initial stage 
were the data from hospital discharge 
lists. Also, from the discharge lists were 
used the following data: age, gender, 
medical history, an index of cumula-
tive mortality, length of hospital stay 
(days), type of clinical/hospital depart-
ment, type of medication according to 
the pharmacological action, treatment 
data, number of days of hospitalization, 
duration of drug exposure). To support 
the implementation of the objectives of 
the research questionnaire was used–
“Who is at risk of polytherapy and ad-
verse reactions of treatment”. Respon-
dents reported themselves with answers 
about ADRs symptoms, potential side 
effects of drugs, which were created 
specifically for this study. The answers 
were designed with the statement that 
can be answered wit yes or no (11-17).

In the survey questionnaire was an-
alyzed the positive (synergistic) inter-
action effects of combining therapeu-
tic drugs (polytherapy) or negative sus-
pected idiosyncratic therapeutic effect 
manifested by symptoms and signs of 
adverse events or polytherapy side ef-
fects. Synonyms of term idiosyncratic 
referred to: symptoms of unknown ori-
gin in a combination of drugs, or a sign 
of abnormal or unexpected drug reac-
tions. Attention was paid to symptoms 
and signs of ill condition of the patient 
(morbidity) that would not be attributed 
to adverse drug reactions. In the study 
we followed the principles of toxicol-
ogy, taking into account the duration of 
polytherapy exposure: acute exposure 
presents the use of the drug ≤ 30 days, 
and chronic over 6 months.

Sample
The study included with a voluntary 

agreement 304 adults, both sexes, aged 
14-60 years. Including factors for the 
selection of respondents was their dis-

ease requiring drug treatment accord-
ing to hospital clinical procedure and 
treatment with more than 4 drugs, and 
that they are not chronic alcoholics. In 
the total sample there was 138 of 304 
(78+60) subjects who did not meet in-
clusive factors. The 78 patients as the 
hospital treatment had emergency diag-
nostic procedures, emergency surgical 
procedures, the transfer from one hos-
pital department to another with un-
solved comorbidity and drug treatment 
of choice. To none of these patients has 
been suggested drug treatment (num-
ber of medications = 0), but came to the 
pharmacy either to seek advice or drug 
from OTC group. Sixty patients who 
joined the study in the hospital were 
treated with <4 drugs. The final num-
ber of respondents was the 166.

Definitions
Polytherapy is defined as daily con-

sumption of ≥ 4 drugs. Polypharmacy 
(Lat. polypragmasia) is irrational and 
inappropriate provision of more thera-
peutic preparations for which there is 
no evidence of usefulness in the treat-
ment (2-6). Cumulative morbidity index 
(CMU) is the size that determines the 
chronic morbidity of patients diagnosed 
with the diagnosed ≥ 4 diseases (2). The 
non-prescription pharmacy products or 
OTC (over the counter) drug are of nat-
ural origin, medical devices and drugs 
that are assumed to have a low degree 
of toxicity and wide therapeutic range 
(3-5). So it can be used for the well-
known indications and to serve for self-
treatment. OTC products include anal-
gesics, antirheumatics drugs, vitamins 
and minerals, antihistamines, laxatives, 
and some beauty products that are sold 
only in pharmacies (most commonly 
used are analgesics).

Statistical analysis 
All statistical analyzes were per-

formed in SPSS 19.0 program. Standard 
tests of descriptive statistics were used 
with measures of central tendency and 
dispersion. Qualitative variables were 
tested by chi-square test with continu-
ity correction. Multivariate linear re-
gression analysis–ANOVA was used for 
the identification of susceptible role of 
commonly used combination of drugs 
(dependent variable), in terms of poly-
pharmacy –while independent variable 
was prolonged exposure to polyphar-
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macy of >6 months. All tests were lev-
eled with the level of statistical signifi-
cance of 95% (p<0.05).

3. ReSULTS
In hospital conditions polyphar-

macy prevalence was 74% (n=166 re-
spondents out of 226). Respondents 
(n=166) were in the average age of 
46.36±9:53 (SD) years. Most of them 
belong to subgroup aged 46-55 years 
(51.8%) and the number of men were 
significantly higher (54.8%, p=0.001), 
which also means that men are more 
exposed to polypharmacy (Table 1). In-
dex of cumulative morbidity was pres-
ent in 55.5% of respondents. The fre-
quency of polypharmacy was expressed 
by most common use of 4-7 medica-
tions 68.1%, 8-9 drugs were used by 
21.1% of respondents, and from 10-13 
medicine even 6.6% while in addition 
to this, occasionally used OTC 79.5%. 
Subjects were in total of 3367 days in 
hospital treatment, with an average of 
20:28±21:49 (SD) days, and 95% confi-
dence interval (95% CI) ranged from 
16.99-23.58. Most patients were treated 
at the Hospital Clinic of Pulmonary 
Diseases and Tuberculosis (40%) and 
Psychiatric Clinic (28%, Table 1). The 
most common suspicious symptoms 
that can be attributed to the ADRs were 
fatigue (90.4%, 95% CI 1.86-1.95); con-
fusion (68.1%, 95% CI 1.25-1,39), de-
pression (48.2%, 95% CI 1:41 to 1:56), in-
somnia (47%, 95% CI 1:39 to 1:55), anxi-
ety (43.4%, 95% CI 1.49-1.64), shortness 
of breath or dyspnea (41.6%, 95% CI 1:34 
to 1:49), hypertensive crisis (31.9 %, 95% 
CI 1:25 to 1:39), nausea and vomiting 
(36.1%, 95% CI 1.56-1.71) and decreased 
libido (29.5%, 95% CI 1:14 to 1:26). Only 
20% of respondents have allergies, and 
17.5% skin rash during polypharmacy 
use, although in practice it is expected 
that is the most common adverse drug 
reactions (Table 1).

The most frequent combinations of 
drugs in hospitalized patients accord-
ing to pharmacological effects are: an-
tihypertensive medication for ischemic 
heart disease (62.2%), psychotropic 
drugs 58.5%, antacids 47%, antibiotics 
46.4%, antihistamines 19.3%, antituber-
culosis drugs (ATD) 16.9% and cortico-
steroids 13.9%. Oral therapy for diabe-
tes mellitus was present in 4.8% of cases 

Characteristic of respondents with 
polypharmacy

Number 
of respon-
dents

Frequen-
cy (%)

p-value

95% Confi-
dence interval 
of the differ-
ence

Age groups (years)
≤ 35 22 13.3
36-45 31 18.7
46-55 86 51.8
56-69 27 16.2 0.001 11.45-17.43
Gender
Women 75 45.2
Men 91 54.8 0.001 1.38-1.53
Index of cumulative morbidity (ICM)*
≤4 92 55.5
≥4 74 44.5 0.001 4.59-5.48
Drug number
 4- 5 60 36.1
 6- 7 53 32.0
 8- 9 35 21.1
10-11  7  4.2
12-13 11  6.6 0.001 6.39-7.08
Hospital stay duration (days)
2-7 34 20.4
8-14 55 33.2
15-23 38 22.9
24-44 21 12.7
45-120 18 10.8 0.001 16.99-23.58
Hospital
Clinic for respiratory diseases 62 40
psychiatric hospital 44 28
Cardiac hospital 24 16
Dermatology 11  7
Hospital for internal medicine  9  5

Neurology hospital  6  4 0.001 2.47-3.05

Use of OTC

Yes 132  79.5
No  34  20.5 0.001 1.73-1.86

Duration of exposure 

≤30 days  14  8.4

From 1 to 6 month or more 152 91.6 0.001 1.89-1.97

Signs of suspect ADRs
Fatigue
Yes 150 90.4
No  16  9.6 0.001 1.86-1.95
Nausea and vomiting
Yes  60 36.1
No 106 63.9 0.001 1.56-1.71
Loss of appetite
Yes  62 37.3
No 104 62.7 0.001 1.30-1.45
Confusion
Yes 113 68.1
No  53 31.9 0.001 1.25-1.39
Depression
Yes  80 48.2

No  86 51.8 0.001 1.41-1.56

Anxiety
Yes  72 43.4
No  94 56.6 0.001 1.49- 1.64
Dizziness
Yes  33 19.9
No 133 80.1 0.001 1.14-1.26

(continued on next page)
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(Table 2). By linear regression analysis 
we found predictors for individual sus-
pected idiosyncratic adverse symptoms 
in terms of exposure to polypharmacy 
for >6 months (present in 152 patients, 
91.6%), hospital patients treated with 
extended and recommended treatment 
with ≥4 drugs. Long-term use of anti-
hypertensive drugs and drug combi-
nations for ischemic heart disease in 
terms of polypharmacy predictors of 
depression (p=0.005), tremor (p=0.021), 
stress incontinence (p=0.002), hyper-
tensive crisis (inadequate choice of 
therapy, p=0.004), insomnia (p=0.001) 
and transient ischemic attack (TIA, 
p=0.041). Treatment combination of 
antihypertensive drugs and drugs for 
ischemic heart disease and a positive 
synergistic decreases in symptoms of 
confusion (β=-0228, p=p 0.005, 95% CI-
0155–0028) and improve the appetite 
and anemia. Often used for long-term 
combination of psychotropic medica-

tions in polypharmacy initiated follow-
ing suspected adverse reactions: con-
fusion, depression, anxiety, decreased 
libido, insomnia, and drug resistance, 
or tolerance – addiction (p=0.001). 
On the other hand, the combination 
of psychotropic medications in terms 
of polypharmacy relieves symptoms of 
nausea and vomiting and has a positive 

effect on appetite (Table 3). Linear re-
gression analysis reveals a negative, id-
iosyncratic and lacking therapeutic ef-
fect in conditions of antacids polyphar-
macy as predictors of nausea, vomiting, 
erosive gastritis and abdominal pain 
(p=0.001). They are predictors for more 
of the following ADRs symptoms: ele-
vated transaminases and cause hepato-
toxicity (p=0.002) and initiate anemia 
(p=0.047). Antacids ease: complaints of 
confusion (p=0.025) and appetite loss 
(p=0.018). Antibiotics remains in con-
ditions of polypharmacy predictors of 
candidiasis (p=0.003) and can initiate 
shivering (febris, p=0.001). Surprisingly, 
the positive effect of antibiotics reduces 
unwanted following symptoms: anxiety, 
decreased libido, tremor, insomnia, and 
hypertensive crisis (Table 3). Combina-
tions of oral antidiabetic agents have a 
positive effect on reducing symptoms 
of dizziness and tremor, symptoms of 
potential underlying disease. However, 
oral antidiabetics are predictors of id-
iosyncratic symptoms of nausea and 
vomiting, chills or fever, stress incon-
tinence and erosive gastritis in terms of 
long-term exposure to polypharmacy. 
Combinations of ATL (usually triple or 
quad) were predictors of fever or chills 
(p=0.001) and resistance or tolerance 
to the medication (p=0.006). As has 
been known for a combination of ATL 
initiated the increase in liver enzymes 
and hepatotoxicity (p=0.018). As well 
as idiosyncratic antibiotics relieves the 
symptoms of hypertensive crisis and 
loss of appetite. Corticosteroids are the 
predictors of candidiasis (p=0.001), and 
idiosyncratic alleviate symptoms of in-
somnia (p=0.025) in terms polyphar-
macy. Antiallergic drugs and antihista-
mines are suspected to initiate stress in-
continence of urine (p=0.042, Table 3).

4. DISCUSSION
Polypharmacy is a ubiquitous prob-

lem that threatens the safety and health 
of the patients, but as the whole repre-
sents burden on the health care system. 
Prevalence of polypharmacy in our pa-
tients with an average age of 46.36±9:53 
(SD) years, was very high 74%. Poly-
pharmacy is most often associated with 
elderly patients (≥65 years) and its prev-
alence in geriatric patients, according to 
results of other authors is in the range 

Decreased libido
Yes  49 29.5
No 117 70.5 0.001 1.23-1.37
Tremor
Yes  19 11.4
No 147 88.6 0.001 1.07-1.16
Skin rash

Yes  29 17.5

No 137 82.5 0.001 1.12-1.23
Increased liver transaminases
Yes  19 11.4
No 147 88.6 0.001 1.07-1.16
Stress incontinence of urine
Yes  16  9.6

No 150 90.4 0.001 1.86-1.95

Shivering
Yes  26 15.7
No 140 84.3 0.001 1.10-1.21
Dyspnea
Yes  69 41.6
No  97 58.4 0.001 1.34-1.49
Candidiasis
Yes  15  9.0
No 151 91.0 0.001 1.05-1.13
Insomnia
Yes  78 47.0
No  88 53.0 0.001 1.39-1.55

Hypertensive crisis 

Yes  53 31.9
No 113 88.1 0.001 1.25-1.39
Allergy
Yes  34 20.5
No 132 79.5 0.001 1.14-1.27

Table 1. Characteristic of respondents: hospitalized patients with polypharmacy. Student t- test. 

*Chronic diseases

Combination of drugs
No of 
patients

%

Medication for high 
blood pressure and 
heart

100 62.2

psychotropic drugs  99 58.5
Antacids  78 47.0
Antibiotics  74 46.4
Remedies for allergies  32 19.3
Drugs for tuberculosis  28 16.9
Corticosteroids  23 13.9
Medication for 
diabetes mellitus

 8  4.8

Table 2. The most commonly prescribed drugs 

combination of drugs of same pharmacological 
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(Table 2). By linear regression analysis 
we found predictors for individual sus-
pected idiosyncratic adverse symptoms 
in terms of exposure to polypharmacy 
for >6 months (present in 152 patients, 
91.6%), hospital patients treated with 
extended and recommended treatment 
with ≥4 drugs. Long-term use of anti-
hypertensive drugs and drug combi-
nations for ischemic heart disease in 
terms of polypharmacy predictors of 
depression (p=0.005), tremor (p=0.021), 
stress incontinence (p=0.002), hyper-
tensive crisis (inadequate choice of 
therapy, p=0.004), insomnia (p=0.001) 
and transient ischemic attack (TIA, 
p=0.041). Treatment combination of 
antihypertensive drugs and drugs for 
ischemic heart disease and a positive 
synergistic decreases in symptoms of 
confusion (β=-0228, p=p 0.005, 95% CI-
0155–0028) and improve the appetite 
and anemia. Often used for long-term 
combination of psychotropic medica-

tions in polypharmacy initiated follow-
ing suspected adverse reactions: con-
fusion, depression, anxiety, decreased 
libido, insomnia, and drug resistance, 
or tolerance – addiction (p=0.001). 
On the other hand, the combination 
of psychotropic medications in terms 
of polypharmacy relieves symptoms of 
nausea and vomiting and has a positive 

effect on appetite (Table 3). Linear re-
gression analysis reveals a negative, id-
iosyncratic and lacking therapeutic ef-
fect in conditions of antacids polyphar-
macy as predictors of nausea, vomiting, 
erosive gastritis and abdominal pain 
(p=0.001). They are predictors for more 
of the following ADRs symptoms: ele-
vated transaminases and cause hepato-
toxicity (p=0.002) and initiate anemia 
(p=0.047). Antacids ease: complaints of 
confusion (p=0.025) and appetite loss 
(p=0.018). Antibiotics remains in con-
ditions of polypharmacy predictors of 
candidiasis (p=0.003) and can initiate 
shivering (febris, p=0.001). Surprisingly, 
the positive effect of antibiotics reduces 
unwanted following symptoms: anxiety, 
decreased libido, tremor, insomnia, and 
hypertensive crisis (Table 3). Combina-
tions of oral antidiabetic agents have a 
positive effect on reducing symptoms 
of dizziness and tremor, symptoms of 
potential underlying disease. However, 
oral antidiabetics are predictors of id-
iosyncratic symptoms of nausea and 
vomiting, chills or fever, stress incon-
tinence and erosive gastritis in terms of 
long-term exposure to polypharmacy. 
Combinations of ATL (usually triple or 
quad) were predictors of fever or chills 
(p=0.001) and resistance or tolerance 
to the medication (p=0.006). As has 
been known for a combination of ATL 
initiated the increase in liver enzymes 
and hepatotoxicity (p=0.018). As well 
as idiosyncratic antibiotics relieves the 
symptoms of hypertensive crisis and 
loss of appetite. Corticosteroids are the 
predictors of candidiasis (p=0.001), and 
idiosyncratic alleviate symptoms of in-
somnia (p=0.025) in terms polyphar-
macy. Antiallergic drugs and antihista-
mines are suspected to initiate stress in-
continence of urine (p=0.042, Table 3).

4. DISCUSSION
Polypharmacy is a ubiquitous prob-

lem that threatens the safety and health 
of the patients, but as the whole repre-
sents burden on the health care system. 
Prevalence of polypharmacy in our pa-
tients with an average age of 46.36±9:53 
(SD) years, was very high 74%. Poly-
pharmacy is most often associated with 
elderly patients (≥65 years) and its prev-
alence in geriatric patients, according to 
results of other authors is in the range 

Decreased libido
Yes  49 29.5
No 117 70.5 0.001 1.23-1.37
Tremor
Yes  19 11.4
No 147 88.6 0.001 1.07-1.16
Skin rash

Yes  29 17.5

No 137 82.5 0.001 1.12-1.23
Increased liver transaminases
Yes  19 11.4
No 147 88.6 0.001 1.07-1.16
Stress incontinence of urine
Yes  16  9.6

No 150 90.4 0.001 1.86-1.95

Shivering
Yes  26 15.7
No 140 84.3 0.001 1.10-1.21
Dyspnea
Yes  69 41.6
No  97 58.4 0.001 1.34-1.49
Candidiasis
Yes  15  9.0
No 151 91.0 0.001 1.05-1.13
Insomnia
Yes  78 47.0
No  88 53.0 0.001 1.39-1.55

Hypertensive crisis 

Yes  53 31.9
No 113 88.1 0.001 1.25-1.39
Allergy
Yes  34 20.5
No 132 79.5 0.001 1.14-1.27

Table 1. Characteristic of respondents: hospitalized patients with polypharmacy. Student t- test. 

*Chronic diseases

Combination of drugs
No of 
patients

%

Medication for high 
blood pressure and 
heart

100 62.2

psychotropic drugs  99 58.5
Antacids  78 47.0
Antibiotics  74 46.4
Remedies for allergies  32 19.3
Drugs for tuberculosis  28 16.9
Corticosteroids  23 13.9
Medication for 
diabetes mellitus

 8  4.8

Table 2. The most commonly prescribed drugs 

combination of drugs of same pharmacological 
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of 40-67%, which is inconsistent with 
our results (2,4,6). Polypharmacy, high 
IKM and ADRs are represented in the 
younger age groups in our country (-19 
years) in working age male population. It 
warns us of the complexity of this pub-
lic health problem in our health care 
system and lacking preventive and pro-
motional activities. It leaves questions 
for research, not only abut ADRs but 
risks for the job performance.

Our results indicate that 9.6% 
-90.4% of hospital-treated patients had 
at least one suspicious symptom of 
ADRs which is consistent with results 
of other authors (1). Numerous combi-
nations of drugs often result in a change 
to their pharmacological activity or tox-
icity (18, 19, 20). In one study, most sus-
pected adverse reactions were initiated 
by antihypertensives and NSAIDs (18). 
The most common is the use of antico-
agulants (ASA) and antihypertensives 
(19) which is consistent with the re-
sults of our research. Antibiotics, anti-
coagulants, digoxin, oral hypoglycemic 
agents are the most common combi-
nations of drugs within polypharmacy 
(21-22). Antineoplastic, NSAIDs, anti-
inflammatory analgesics cause 60%   of 
all adverse events in hospital patients, 
and 70% of all adverse events occurring 
in the hospital (22). However, in our 
study we found very high prevalence of 
the use of combinations of psychotro-
pic drugs 59% (almost equal to the fre-
quency with antihypertensive and car-
diac medications (Table 2). Frequently 
used combinations of psychotropic 
medications in polypharmacy initiated 
following suspected idiosyncratic ad-
verse reactions: confusion, depression, 
anxiety, decreased libido, and insomnia. 
Drug resistance, tolerance or addiction 
to psychotropic medications is already 
known (8, 18). It remains very strange, 
negative, idiosyncratic and lacking ther-
apeutic effect of antacids in the condi-
tions of polypharmacy because they 
have a susceptible role in the develop-
ment of nausea, vomiting, erosive gas-
tritis, abdominal pain, elevated trans-
aminases and hepatotoxicity. Unknown 
so far is the positive effect of antibiot-
ics on anxiety, libido, tremor, insom-
nia, and hypertensive crisis. We have 
never linked the occurrence of shiver-
ing with use of oral antidiabetic agents 

SIGNS OF ADRs / COMBINATION OF DRUGS β p-value 95% Confidence Interval (CI)

CONFUSION 

Medication for high blood pressure and heart -0.228 0.005 -0.155- -0.028

psychotropic drugs 0.212 0.017 0.012- 0.121

Antacids -0.198 0.025 -0.353- -0.024

DepReSSION

Medication for high blood pressure and heart 0.209 0.005 0.027- 0.148

psychotropic drugs 0.536 0.001 0.125- 0.229

ANXIeTY

Antibiotics -0.171 0.040 -0.117- -0.003

psychotropic drugs 0.283 0.001 0.037- 0.146

DeCReASeD LIBIDO

psychotropic drugs 0.282 0.002 0.030- 0.141

Antibiotics -0.211 0.012 -0.206- -0.026

NAUSeA, STOMACH ACHe

Medication for diabetes mellitus* 0.218 0.010 0.131-0.931

psychotropic drugs -0.232 0.009 -0.127- -0.018

Antacids 0.318 0.001 0.137- 1.466

LOSS OF AppeTITe

Drugs for tuberculosis -0.303 0.001 -0.166- 0.045

Medication for high blood pressure and heart -0.311 0.001 -0.195- -0.061

psychotropic drugs -0.259 0.005 -0.141- -0.026

Antacids 0.215 0.018 -0.036- 0.384

DIZZINeSS

Medication for diabetes mellitus -0.177 0.042 -0.738- -0.013

TReMOR

Medication for diabetes mellitus -0.201 0.021 -0.059- -0.045

Medication for high blood pressure and heart 0.212 0.001 -0.130- -0.049

Antibiotics -0.199 0.023 -0.134- -0.010

SHIVeRING, FeVeR

Medication for diabetes mellitus 0.161 0.050 0.001-0.602

Antibiotics 0.320 0.001 0.069- 0.206

Drugs for tuberculosis 0.325 0.001 0.042-0.127

CANDIDIASIS

Antibiotics 0.424 0.003 -0.227- 0.235

Corticosteroids 0.296 0.001 0.117- 0.437

INCReASeD LIVeR TRANSAMINASeS

Drugs for tuberculosis 0.220 0.018 0.013-0.143

Antacids 0.292 0.002 0.105- 0.479

STReSS INCONTINeNCe OF URINe

Medication for diabetes mellitus 0.300 0.001 0.263- 1.045

Medication for high blood pressure and heart 0.283 0.002 0.039-0.163

Antacids 0.237 0.014 -0.041-0.363

Remedies for allergies 0.198 0.042 -0.009-0.478

HYpeRTeNSIVe CRISIS

Antibiotics -0.279 0.001 -0.232- -0.082

Drugs for tuberculosis -0.205 0.004 -0.117- 0.023

Medication for high blood pressure and heart 0.428 0.001 0.119-0.224

psychotropic drugs -0.347 0.001 -0.154- -0.064

DRUG ReSISTANCe AND/OR TOLeRANCe

Drugs for tuberculosis -0.260 0.006 -0.207- -0.035

psychotropic drugs 0.226 0.020 0.016- 0.180

Antacids 0.245 0.012 0.072-0.569

INSOMNIA

Antibiotics -0.147 0.049 -0.173- -0.000

Medication for high blood pressure and heart 0.300 0.001 0.066-0.186

psychotropic drugs 0.515 0.001 0.119-0.222

Corticosteroids -0.179 0.025 -0.563- -0.038

GASTRITIS eROSIVA

Medication for diabetes mellitus 0.155 0.019 0.065-0.729

Antacids 0.683 0.001 0.546-0.819

ANAeMIA

Medication for high blood pressure and heart -0.179 0.047 -0.058- -0.037

Antacids 0.196 0.047 0.001-0.152

TRANSIeNT ISCHeMIC ATTACKS (TIA)

Medication for high blood pressure and heart 0.182 0.041 0.002- 0.084

Table 3. Chronic exposures to some of combination drugs with same pharmacological effects 

which was predictor of signs of idiosyncratic adverse drug effects (dependent variable duration 

of exposure to drugs/ duration of treatment more than 6 months; selection variable one of 

idiosyncratic sign of ADRs; independent variable the most frequent used combination of drugs) 

among hospitalized patients with polypharmacy (n=166) ANOVA, Linear regression analyses 
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that are present in polypharmacy, or 
that a combination of ATLs can alle-
viate symptoms of hypertensive crisis. 
On the other hand, corticosteroids id-
iosyncratic alleviate symptoms of in-
somnia. More attention should be paid 
to resistance to the combination of 
ATLs in terms of long-term polyphar-
macy which was not identified in any 
discharge list but has been detected by 
our questionnaire.

In clinical practice, combinations of 
drugs with suspected ADRs can be still 
recommended in the treatment, but pa-
tients should be advised to closely mon-
itor events such as the lack of therapeu-
tic efficacy or toxicity. This is especially 
true for those drugs whose therapeutic 
effects can be reduced or increased if 
used within polypharmacy (5).

5. CONCLUSIONS
Our results reveal that the incidence 

of suspected and idiosyncratic ADRs 
symptoms in hospitalized patients 
treated with ≥4 drugs for >6 months 
is comparable to the results of similar 
studies in other developed countries, 
but our problem is more complex. Prob-
lems of adverse reactions according to 
the results of other authors are prev-
alent in hospitalized elderly patients 
(>65 years), and our results reveals male 
working age population particularly 
vulnerable at age >46 years (1-6, 18-22). 
It is necessary to conduct more studies 
in this area, especially on the side effects 
of psychotropic drugs that exhibit unin-
tended effects opposite to the expected 
therapeutic effects, similar to antacids 
in the conditions of polypharmacy. This 
also belongs within the scope of farma-
kovigilance, and finally because of phar-
macoeconomics imposes immense eco-

nomic costs, so it would be appropriate 
to explore it in order to improve health 
care (cost-effective study) (7). Doctors 
and Masters of Pharmacy should con-
duct in future clinical trials, and focus 
more attention on risk factors for ad-
verse reactions in polypharmacy.
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