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Abstract: Modern scientifically based approaches to pharmacotherapy of many diseases are based on sev-
eral drugs application, which is one of the causes of numerous drug-related problems (DRPs). In this study 
was assessed patients’ pharmacotherapy of cardiologic profile at one of health care institutions of inpatient 
type in Ukraine. In this study it was proved statistically existence of dependence between the number of 
identified DRPs and the number of individually prescribed drugs (r=0.737; R=0.771, p<0.001). It was es-
tablished that the potential pharmacotherapy complications when 10-15 drugs applied make 33.5%, where-
as 16-22 drugs make 66.5%, thus risk is doubled (Wilcoxon-test, p<0.05). Regarding injection "cocktail" 
when applying 3-4 drugs "cocktail" the risk of complications is 19.0%, 5-7 drugs – 81.0% i.e. it increases 
more than 4 times (Wilcoxon-test, p<0.05). 
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Introduction 
Іn economically developed countries, pharmaco-

therapy complications considered as one of the lead-
ing causes of patients’ death [1, 2]. More than 50% of 
such complications are due to irrational or incorrect 
drugs selection; non-consideration of drug-drug in-
teraction (DDI), patient’s age, concomitant diseases, 
etc. [1-3]. In this regard, in many countries of the 
world there is ongoing continuous search of ways to 
influence clinicians’ behavior in regard to their pre-
scriptions towards rational pharmacotherapy [4, 5]. 
Modern scientifically based approaches to pharmaco-
therapy of many diseases are based on several drugs 
application, which is one of the causes of numerous 
drug-related problems (DRPs) [6]. In addition, nowa-
days the population is steadily growing older which 
means that comorbidities become of more frequent 
occurrence [7, 8]. Prevention of excessive and incor-
rect pharmacotherapy can be achieved by reducing 
the number of drugs which will also help particularly 
elderly patients to save some of their funds [9, 10].

The risk of errors in prescribing drugs could be 
probably reduced through introduction of an automat-
ed control system over drugs prescriptions and their 
dispense. In Ukraine this area is hardly developed. In 

our opinion at inpatient departments a leading role in 
the management of medication errors should belong 
to a clinical pharmacist whose activity jointly with 
the state support including the whole Ukraine could 
be considered in this aspect as priority in solving the 
problem of pharmacotherapy rationalization. 

The aim of the study was to assess patients’ phar-
macotherapy of cardiologic profile at one of health 
care institutions of inpatient type in Ukraine.

Materials and methods
Statistical processing of the study results was car-

ried out by means of software STATISTICA v8.0. In 
analyzing the study results the methods of descriptive 
statistics were used. For each of the indicators under 
research a mean value and standard deviation (SD) 
were measured as well as the degree of significance 
(p) by means of sampling. Changes were considered 
reliable at a value of p<0.05. Normality of quantita-
tive data distribution was checked by means of Sha-
piro-Wilk test. Force and direction of the correlation 
between the values of studied variables were defined 
by means of correlation analysis using correlation 
coefficient (r). Distinction tests between the two vari-
ables were performed with application of Spearman’s 
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Rank Correlation Coefficient (R) and non-parametric 
Wilcoxon Matched Pairs Test (Wilcoxon-test).

The study design is retrospective. The object 
of the study were the medical records: inpatients’ 
medical cards; patients’ Protocols Drug order Forms 
(PDOF) (n=23) at a cardiology department in one of 
the inpatient departments in Ukraine and where the 
patients were discharged in satisfactory condition. 
Demographic description of patients included in the 
study according to the main parameters and presented 
in Table 1.

The study group included 8 women and 15 men (35% 
and 65%, respectively). They were 34-83 years old; the 
average age was 61.956 ± 11.096 (median 61 years old, 
25th% – 58 years old, 75th% – 69 years old) (Fig. 1). 
Only authoritative data sources ware considered as 
evidence-based information for detecting DRPs in 
pharmacotherapy of 23 cardiac patients which is the 
following: data of evidence-based medicine (EBM) 
(global database of SIGN, NICE, Cochrane Library); 
own unified methodology for assessing the pharma-
cotherapy by PDOF; Pharmaceutical Care Network 
Europe (PCNE v5.01) classification regarding DRPs; 

drug’s instructions for medical use registered in 
Ukraine, State drugs Formulary of 3 editions, clini-
cal protocols approved by the Ukraine Health Care 
Ministry. Average wholesale price for drugs was de-
termined according to the data on prices taken from 
the state register of wholesale prices for drugs as of 
10.09.2012 and the currency rate of 1$ U.S. then con-
stituted 8.75 UAH according to the National Bank of 
Ukraine. In the course of study no conflicts of inter-
est were defined. The following methods were used: 
system analysis; standardization; analytical and com-
parative analysis; statistical, evidence search analy-
sis; clinical and pharmaceutical, clinical and pharma-
cological; modeling.

Results and Discussion
Since the pharmacotherapy assessment was 

conducted at the cardiological department, it was 
necessary to determine main and related patients’ 
pathologies that were included in the study. Over-
all 23 patients included in the analysis had dif-
ferent diseases diagnosed that occurred in total 
110 times separately or in combination. Detailed 

Parameter Patients (n=23) included in the study
Age in years, mean ± SD 61.956 ± 11.096
Age range, min-max 34-83
Distribution by gender, men (%) 15 (65%)
Number of applied drugs, mean ± SD 16.217 ± 3.118
Number of identified DRPs, mean ± SD 31.783 ± 9.496
Duration of stay in hospital, days, mean ± SD 11.391 ± 2.291

Table 1. Demographic description of patients

Distinction tests between the two variables were performed with application of Spearman’s

Rank Correlation Coefficient (R) and non-parametric Wilcoxon Matched Pairs Test 

(Wilcoxon-test).

The study design is retrospective. The object of the study were the medical records:

inpatients’ medical cards; patients’ Protocols Drug order Forms (PDOF) (n=23) at a 

cardiology department in one of the inpatient departments in Ukraine and where the patients 

were discharged in satisfactory condition. Demographic description of patients included in the 

study according to the main parameters and presented in Table 1.

table 1. Demographic description of patients

Parameter Patients (n=23) included in the study
Age in years, mean ± SD 61.956 ± 11.096
Age range, min-max 34-83
Distribution by gender, men (%) 15 (65%)
Number of applied drugs, mean ± SD 16.217 ± 3.118
Number of identified DRPs, mean ± SD 31.783 ± 9.496
Duration of stay in hospital, days, mean ± SD 11.391 ± 2.291

The study group included 8 women and 15 men (35% and 65%, respectively). They 

were 34-83 years old; the average age was 61.956 ± 11.096 (median 61 years old, 25th% – 58 

years old, 75th% – 69 years old) (Fig. 1).

Fig. 1. «Box with a whiskers» of patients age depending on gender

Only authoritative data sources ware considered as evidence-based information for 

detecting DRPs in pharmacotherapy of 23 cardiac patients which is the following: data of 

Fig. 1. „Box with a whiskers“ of patients age depending on gender
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standardization of patients by basic clinical diag-
nosis shown in Table 2.

The results of conducted standardization by 
Anatomical and Therapeutics Classification 
(ATC) showed that drugs analyzed belonged to 9 
pharmacotherapeutic groups (Table 3). The most 
frequently applied were the drugs for pharma-
cotherapy of cardiovascular system – 37% and 
drugs affecting digestive system and metabolism 
(25%). We also distributed pharmacotherapeu-
tic groups according to the drugs by the number 
of positions (n=373), trade names (TN) (n=92) 
and international non-proprietary names (INN) 
(n=81) (Table 3).

Cardiac drugs prevail in terms of trade and in-
ternational non-proprietary names, but in terms 
of positions number here prevail medicines af-

fecting digestive system and metabolism, i.e. the 
frequency of their prescription in PDOFs is high. 
This prompted us to further assessment of their 
application appropriateness. 

For the purpose of pharmacotherapy from 10 
to 22 drugs were prescribed in every PDOF, in 
4 PDOFs there were 13 drugs prescribed. In our 
opinion the above mentioned indicates a signifi-
cant polypharmacy (Fig. 2).

Among comorbidity with the group of patients 
included into analysis the largest percentage of 
23% and 21% were the illnesses of hepatobil-
iary and respiratory systems, quite often there 
occurred comorbidities of gastrointestinal tract 
and urinary system which made 18 and 16%,  
respectively (Fig. 3).

Basic clinical diagnosis n %
Сoronary heart disease 22 20
Angina: progressive, stable, unstable, first emerged 21 19
Hypertension, hypertensive crisis 20 18
Heart failure 20 18
Postinfarction cardiosclerosis 7 6
Ventricular extrasystoles. Atrial fibrillation.  
Paroxysmal supraventricular tachyarrhythmia

6 5

Cardiosclerosis (atherosclerotic, diffuse) 3 3
Atrioventricular block I degree 1 1
Bradycardia sinus 1 1
Tachycardia sinus 1 1
Insufficiency mitral. Avulsion of posterior mitral valve chordae 1 1
Cardiomyopathy toxic 1 1
Encephalopathy 1 1
Community-acquired pneumonia. Respiratory insufficiency 1 1
Rheumatic heart disease. Rheumocarditis 1 1
Mitral valve insufficiency 1 1
Acute left ventricular failure by type of cardiac asthma 1 1
Cirrhosis with violation of bilirubin creating liver function.  
Hepatolienal syndrome

1 1

Total 110 100

Table 2. Distribution of basic clinical diagnosis by cases in 23 PDOFs
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№ cod 
АТС

Pharmacotherapeutic group by ATC classification Drugs 
number 
by INN

Drugs 
number 
by tN

Drugs 
positions 
number

total 
part of 
analyzed 
drugs, %

1. C Drugs for the treatment of diseases of the 
cardiovascular system

30 35 97 37

2. A Drugs that affect digestive system and metabolism 20 22 119 25
3. B Drugs that affect blood and blood formation 9 10 85 11
4. N Drugs for the treatment of diseases of the nervous 

system
8 8 30 10

5. J Antimicrobial drugs for systemic use 7 7 14 9
6. R Drugs for the treatment of respiratory disease 3 4 20 4
7. M Drugs for the treatment of musculoskeletal system 

diseases
2 4 6 2

8. H Hormone drugs for system use (excluding sex 
hormones)

1 1 1 1

9. G Drugs for the treatment of urogenital organs and sex 
hormones

1 1 1 1

Total 81 92 373 100

Table 3. Distribution of analyzed pharmacotherapeutic groups according to drugs by the number of positions, 
TN and INN

6. R Drugs for the treatment of 
respiratory disease 3 4 20 4

7. M Drugs for the treatment of
musculoskeletal system diseases 2 4 6 2

8. H Hormone drugs for system use 
(excluding sex hormones) 1 1 1 1

9. G Drugs for the treatment of 
urogenital organs and sex 
hormones

1 1 1 1

Total 81 92 373 100

Cardiac drugs prevail in terms of trade and international non-proprietary names, but in 

terms of positions number here prevail medicines affecting digestive system and metabolism, 

i.e. the frequency of their prescription in PDOFs is high. This prompted us to further 

assessment of their application appropriateness.

For the purpose of pharmacotherapy from 10 to 22 drugs were prescribed in every

PDOF, in 4 PDOFs there were 13 drugs prescribed. In our opinion the above mentioned 

indicates a significant polypharmacy (Fig. 2).

Fig. 2. Cases of significant polypharmacy on PDOFs analyzed

Among comorbidity with the group of patients included into analysis the largest 

percentage of 23% and 21% were the illnesses of hepatobiliary and respiratory systems, quite 

often there occurred comorbidities of gastrointestinal tract and urinary system which made 18 

and 16%, respectively (Fig. 3).

Fig. 2. Cases of significant polypharmacy on PDOFs 
analyzed

Fig. 3. Distribution of concomitant pathology (n=61) in the analyzed patients.

Thus, patients under analysis suffered from polymorbidity i.e. a large number of 

combined pathologies. In particular, 5 patients had 3 related pathologies each, 2 – 5, 1 – 6, 2 –

1, and only 1 patient had no concomitant pathology.

Further on we classified the drugs prescribed as "basic" (B), "ancillary" (A),

"controversial" (C) and "unspecified" (U) in terms of the purpose of their use, where basic 

drugs were treated as I choice drugs (I position according to clinical protocols), "ancillary" –

drugs for symptomatic pharmacotherapy and drugs used as carriers, solvents, etc., 

"controversial" – drugs which considered as controversial in terms of their application in a 

particular clinical case (from perspective of EBM); "unspecified" – drugs which category 

could not be determined in the context of the purpose of their use in a specific clinical case.

In our further detailed pharmacotherapy analysis we used European classification PCNE v

5.01 regarding DRPs for the first time in Ukraine, which required some adaptation under 

conditions of the Health Care System in Ukraine. Introduction of EBM into clinical practice 

and development of the formulary system in Ukraine required some improvements and 

adaptation of PCNE techniques for further application into national clinical practice. Taking 

into account the abovementioned we supplemented a PCNE classification system with a new 

category of DRPs assigning a P8 code: "Problems of national clinical practice regarding

proper drugs prescribing" and with some new subcategories: P8.1 – "Absence of clinical 

Fig. 3. Distribution of concomitant pathology (n=61) in 
the analyzed patients.

Primary section code Detailed classification (adapted from PCNE v 5.01) n %
Problems of modern 
national clinical  
practice regarding 
proper drugs  
prescription

Р8 Total 432 100
Р8.1 Absence of clinical protocols on certain nosology 7 1.6
Р8.2 Absence drugs in available clinical protocols in a particular clinical 

case
180 41.7

Р8.3 Absence of drugs in the State drugs Formulary 20 4.6
Р8.4 Absence of EBM data regarding drugs clinical efficacy 225 52.1

Table 4. New section and subsections of DRPs introduced by us specific to modern national clinical practice in the 
context of analyzed PDOFs
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Thus, patients under analysis suffered from poly-
morbidity i.e. a large number of combined patholo-
gies. In particular, 5 patients had 3 related patholo-
gies each, 2 – 5, 1 – 6, 2 – 1, and only 1 patient had 
no concomitant pathology.

Further on we classified the drugs prescribed as 
"basic" (B), "ancillary" (A), "controversial" (C) and 
"unspecified" (U) in terms of the purpose of their 
use, where basic drugs were treated as I choice 
drugs (I position according to clinical protocols),  
"ancillary" – drugs for symptomatic pharmacother-
apy and drugs used as carriers, solvents, etc., "con-
troversial" – drugs which considered as controver-
sial in terms of their application in a particular clini-
cal case (from perspective of EBM); "unspecified" 
– drugs which category could not be determined in 
the context of the purpose of their use in a specific 
clinical case.

In our further detailed pharmacotherapy analy-
sis we used European classification PCNE v 5.01 
regarding DRPs for the first time in Ukraine, which 
required some adaptation under conditions of the 
Health Care System in Ukraine. Introduction of EBM 
into clinical practice and development of the formu-
lary system in Ukraine required some improvements 
and adaptation of PCNE techniques for further ap-
plication into national clinical practice. Taking into 
account the abovementioned we supplemented a 
PCNE classification system with a new category of 
DRPs assigning a P8 code: "Problems of national 
clinical practice regarding proper drugs prescribing" 
and with some new subcategories: P8.1 – "Absence 
of clinical protocols on certain diseases" (7 protocols 
out of 64 analyzed were missing); P8.2 – "Absence 
of drugs in available clinical protocols in a particular 
clinical case" (in analyzed PDOFs 180 positions of 
drugs were missing in available clinical protocols) 

P8.3 – "Absence of drugs in the State drugs Formu-
lary" (according to the PDOFs analyzed 12 drugs (20 
items in total) missing in the State drugs Formulary 
of the 1st edition (available during the time of phar-
macotherapy in the analyzed PODFs), 19 drugs – 2nd 
edition and 12 – drugs 3rd edition)), P8.4 – "Absence 
of EBM data regarding drugs clinical efficiency" (38 
drugs by international non-proprietary names (225 
positions in total in 23 PDOFs)). In total there were 
432 DRPs defined with P8 code (Table 4), specific to 
national clinical practice of drugs prescriptions.

It should be noted that DRPs due to the absence 
of drugs in the available clinical protocols in a par-
ticular clinical case and absence of EBM data regard-
ing clinical efficacy of drugs prescribed make 93.8%, 
and thus remain one of the most common problems 
in national clinical practice of drugs prescriptions in 
contrast to developed European countries. The above 
mentioned served us as a key reason for introduction 
new DRP category with P8 code as a supplement to 
the European classification PCNE v 5.01, which is 
actual for our country.

Application of traditional European classifica-
tion system PCNE v 5.01, besides newly introduced 
category in order to assess pharmacotherapy of 23 
PDOFs generally allowed us to identify 731 DRPs, 
which belonged to 5 categories (Table 5).

Overall 731 DRPs were identified, with a mean of 
31.783±9.496 DRPs per patient. The DRPs occurred 
mainly in the categories DDI were predominant 
(50.6%), drugs selection problems made (20.7%) and 
technical problems – (16.0%). Detailed analysis of 
standardization of DRPs using secondary categori-
zation results of identification of potential DRPs ac-
cording to the classification system of PCNE v 5.01 
in the patients under analysis is presented in Table 6.

code of PcNe v5.01 Categories according to classification system of 
PcNe v 5.01

n %

Р5 Drug-drug interaction 370 50.6
Р2 Drugs selection problems 151 20.7
Р7 Technical problems 117 16.0
Р3 Drugs dosage problems 58 7.9
Р1 Adverse drug reactions 35 4.8

Total 731 100

Table 5. Defined DRPs according to classification system of PCNE v 5.01 in the context of analyzed PDOFs
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№ Primary category Code 
DRP

Detailed classification n=731 100 %

1. Adverse drug 
reactions (ADR)

Р1 total 35 4.8
Р1.1 Nonallergic adverse reactions 5 0.7
Р1.3 Toxic effects of drugs 30 4.1

2. Drugs selection 
problems

Р2 total 151 20.7
Р2.2 Improper delivery of drugs 24 3.3
Р2.3 Improper duplication of a therapeutic group or an 

active ingredient
3 0.4

Р2.4 Contraindications to drugs application 37 5.1
Р2.5 No clear indications for drugs application 86 11.8
Р2.6 No drugs prescribed though there are clear indica-

tions
1 0.1

3. Drugs dosage 
problems 

Р3 total 58 7.9
Р3.1 Drugs underdosage or insufficient frequency of ap-

plication
4 0.5

Р3.2 Drugs overdosage or exceeded frequency of applica-
tion

3 0.4

Р3.3 Duration of pharmacotherapy is too short 35 4.8
Р3.4 Duration of pharmacotherapy is too long 16 2.2

4. DDI Р5 total 370 50.6
Р5.1 Potential DDI 370 50.6

5. Technical prob-
lems

Р7 total 117 16
Р7.1 Technical DRP 117 16

Table 6. Detailed distribution of identified DRPs at inpatient department, systematically classified according to 
PCNE v 5.01 with standardization of secondary categorization

An important component of our study was phar-
macoeconomic pharmacotherapy assessment in-
cluding actual duration of treatment according to a 
PDOF. For this purpose we calculated the market 
price of each of the 373 position of drugs prescribed 
in 23 PDOFs analyzed which constituted Σ=13,835.4 
UAH. (Table 7). Some pharmacotherapy prescribed 
(drugs from the categories of "U" and "C") was as-
sessed as incorrect or inappropriate totaling 5,592.9 
UAH. Only drugs cost was calculated, however, this 

amount should not be considered as final because 
possible clinical implications of potential DDIs and 
their consequences were not take into account as they 
were unknown to us.

Subsequently, we estimated the costs of only 
some DRPs, because out of 5-identified categories 
of DRPs, only two were the subject to pharmaco-
economic evaluation, (via retrospective study): P2 
and P3 – the problem of drugs selection and dosage  
(Table 8).

Drugs category total number of drugs cost, UAH. share of the total cost of 
pharmacotherapy (%)

Basic 94 4,751.7 34.3
Ancillary 114 3,490.8 25.3
Unidentified 159 5160 37.3
Controversial 6 432.9 3.1

Total 373 13,835.4 100

Table 7. Cost of pharmacotherapy analyzed in terms of standardized categories of drugs
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It was discovered that a significant part of funds 
amounting 4,178.4 UAH (30.2%) was spent on 
pharmacotherapy irrationally just due to the wrong 
drugs selection and problems with dosage, which 
could have been avoided having information form 
available clinical protocols and drug’s instructions 
for medical use.

In order to confirm or refute our scientific 
hypothesis that prescription of a large number of 
drugs in pharmacotherapy leads to an increase of 
DRPs we conducted a statistical correlation and 
regression analysis to establish the presence or 
absence of links between the variables studied. The 
presence of a direct linear link between variables 
and its authenticity is confirmed in the following 
pairs of variables studied: 1) the number DDIs 
increases with increase of total number of DRPs 
in a pharmacotherapy scheme (r=0.876; R=0.870; 
p<0.001), 2) the number of DRPs increase with 

increase of total number of drugs prescribed as 
injecting "cocktails" (r=0.837; R=0.760; p<0.001), 
3) the total number of identified DRPs increases with 
increase of total drugs number in a pharmacotherapy 
scheme (r=0.737; R=0.771, p<0.001), 4) the number 
of clinical DRPs increases with increase of drugs 
total number (r=0.735; R=0.760; p<0.001), 5) the 
number DDIs increases with increase of drugs 
number in PDOF (r=0.609; R=0.661; p<0.002), 6) 
the number of technical DRPs increases with increase 
of DRPs total number (r=0.560; R=0.330; p<0.010), 
7) the number of "unspecified" drugs increases with 
increase of drugs number in the PDOFs (r=0.510; 
R=0.430; p<0.030), 8) the cost of pharmacotherapy 
increases with drugs number increase in the scheme 
in pharmacotherapy (r=0.480; R=0.580; p<0.003), 
confirming our scientific hypothesis. Here there are 
examples of regressive dependence of 5 key pairs of 
variables studied (Figure 4-8).

Primary  
category

code Detailed classification Number 
of DRPs

share 
of DRPs 

(%)

expens-
es, UAH.

share of 
the total 
cost of 

pharma-
cothera-
py (%)

Drugs selec-
tion problems

Р2 Total 151 20.7 3,344.8 24.2

Р2.2 Improper delivery of drugs 24 3.3 996.6 7.2

Р2.3 Improper duplication of a therapeutic group 
or an active ingredient

3 0.4 6.9 0.1

Р2.4 Contraindications to drugs application 37 5.1 165,3 1.2

Р2.5 No clear indications for drugs application 86 11.8 2,172.5 15.7

Р2.6 No drugs prescribed though there are clear 
indications

1 0.1 3.5 0.03

Drugs dosage 
problems

Р3 total 58 7,9 833.6 6

Р3.1 Drugs underdosage or insufficient frequency 
of application

4 0.5 87.2 0.6

Р3.2 Drugs overdosage or exceeded frequency of 
application

3 0.4 107.8 0.8

Р3.3 Duration of pharmacotherapy is too short 35 4.8 530.9 3.8

Р3.4 Duration of pharmacotherapy is too long 16 2.2 107.7 0.8

total: 4,178.4 30.2

Table 8. Cost of detected DRPs – category Р2 and Р3
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and regression analysis to establish the presence or absence of links between the variables

studied. The presence of a direct linear link between variables and its authenticity is 

confirmed in the following pairs of variables studied: 1) the number DDIs increases with

increase of total number of DRPs in a pharmacotherapy scheme (r=0.876; R=0.870; p<0.001),

2) the number of DRPs increase with increase of total number of drugs prescribed as injecting 

«cocktails» (r=0.837; R=0.760; p<0.001), 3) the total number of identified DRPs increases 

with increase of total drugs number in a pharmacotherapy scheme (r=0.737; R=0.771,

p<0.001), 4) the number of clinical DRPs increases with increase of drugs total number 

(r=0.735; R=0.760; p<0.001), 5) the number DDIs increases with increase of drugs number in 

PDOF (r=0.609; R=0.661; p<0.002), 6) the number of technical DRPs increases with increase 

of DRPs total number (r=0.560; R=0.330; p<0.010), 7) the number of "unspecified" drugs 

increases with increase of drugs number in the PDOFs (r=0.510; R=0.430; p<0.030), 8) the 

cost of pharmacotherapy increases with drugs number increase in the scheme in

pharmacotherapy (r=0.480; R=0.580; p<0.003), confirming our scientific hypothesis. Here 

there are examples of regressive dependence of 5 key pairs of variables studied (Figure 4-8).

Fig. 4. Scatterplot of regressive dependence of detected DDIs number on the number of DRPs 

in PDOF.

Fig. 5. Scatterplot of regressive dependence of DRPs number on drugs in injecting 

«cocktails».

Fig. 6. Scatterplot of regressive dependence of DRPs total number on drugs number in PDOF.

Fig. 7. Scatterplot of regressive dependence of a number of clinical DRPs on drugs number in 

PDOF.
Fig. 8. Scatterplot of regressive dependence of DDIs number on a number of drugs in PDOF.

The analysis proved that the potential pharmacotherapy complications when 10-15 

drugs applied make 33.5%, whereas 16-22 drugs make 66.5%, thus risk is doubled 

(Wilcoxon-test, p=0.012). Regarding injection "cocktail" when applying 3-4 drugs "cocktail" 

the risk of complications is 19.0%, 5-7 drugs – 81.0% i.e. it increases more than 4 times 

(Wilcoxon-test, p=0.046).

conclusions

1. In our opinion the quality of analyzed clinical cases should be regarded as unsatisfactory, 

despite the fact that the patients were discharged from the hospital in satisfactory 

condition. An important basis for this conclusion is the following: prescription of 

excessive number of drugs, failure to follow Drug’s instructions for medical use; failure to 

take into account data of evidence-based medicine in terms of drugs clinical efficacy,

failure to take into account patients’ concomitant pathologies and their age. Generally, all 

this formed specific potential negative impact on the safety and rational pharmacotherapy 

of the patients.

2. Drug-related problems seriously affect pharmacoeconomics of therapy. Calculated costs 

of two drug-related problems in 23 Protocol Drug order Forms analyzed constituted 

4,178.4 UAH and the cost of improper pharmacotherapy in total makes 5,592.9 UAH 

Fig. 4. Scatterplot of regressive dependence of detected 
DDIs number on the number of DRPs in PDOF.

Fig. 6. Scatterplot of regressive dependence of DRPs 
total number on drugs number in PDOF.

Fig. 8. Scatterplot of regressive dependence of DDIs 
number on a number of drugs in PDOF.

Fig. 5. Scatterplot of regressive dependence of DRPs 
number on drugs in injecting «cocktails».

Fig. 7. Scatterplot of regressive dependence of a number 
of clinical DRPs on drugs number in PDOF.

Fig. 5. Scatterplot of regressive dependence of DRPs number on drugs in injecting 

«cocktails».

Fig. 6. Scatterplot of regressive dependence of DRPs total number on drugs number in PDOF.

Fig. 7. Scatterplot of regressive dependence of a number of clinical DRPs on drugs number in 

PDOF.

Fig. 5. Scatterplot of regressive dependence of DRPs number on drugs in injecting 

«cocktails».

Fig. 6. Scatterplot of regressive dependence of DRPs total number on drugs number in PDOF.

Fig. 7. Scatterplot of regressive dependence of a number of clinical DRPs on drugs number in 

PDOF.

The analysis proved that the potential pharma-
cotherapy complications when 10-15 drugs applied 
make 33.5%, whereas 16-22 drugs make 66.5%, thus 
risk is doubled (Wilcoxon-test, p=0.012). Regarding 
injection "cocktail" when applying 3-4 drugs "cock-
tail" the risk of complications is 19.0%, 5-7 drugs – 
81.0% i.e. it increases more than 4 times (Wilcoxon-
test, p=0.046).

conclusions
1. In our opinion the quality of analyzed clinical 

cases should be regarded as unsatisfactory, despite 
the fact that the patients were discharged from the 
hospital in satisfactory condition. An important 
basis for this conclusion is the following: prescrip-
tion of excessive number of drugs, failure to fol-
low Drug’s instructions for medical use; failure to 
take into account data of evidence-based medicine 
in terms of drugs clinical efficacy, failure to take 
into account patients’ concomitant pathologies 
and their age. Generally, all this formed specific 
potential negative impact on the safety and ration-
al pharmacotherapy of the patients.

2. Drug-related problems seriously affect pharma-
coeconomics of therapy. Calculated costs of two 
drug-related problems in 23 Protocol Drug order 
Forms analyzed constituted 4,178.4 UAH and the 
cost of improper pharmacotherapy in total makes 
5,592.9 UAH (including the absence of drugs in 
clinical protocols). These funds could be saved 
both by the state or patients of cardiovascular 
therapeutic profile.
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3. In our opinion the attempts to reduce the drugs 
number in pharmacotherapy can be considered, 
as one of the priority approaches in reducing 
the number of DRPs. Addressing DRPs by a 
clinical pharmacist is the confirmation that pa-
tients are involved into pharmacotherapy pro-
cess; there is pharmacotherapy rationalization 
(improving its quality), and it increases pa-
tient’s compliance towards treatment, a physi-
cian and a clinical pharmacist.

4. In our opinion, only active implementation of 
clinical pharmacy services into Ukrainian Health 
Care System with its key representative – a clini-
cal pharmacist, will allow adequate integration of 
international DRP methodology into activity of 
the Ukraine Health Care System and will become 
an important foundation for implementation of a 
national concept for rational pharmacotherapy.
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