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The subjective assessment of causes of adverse effects
of drugs in the population of Ukraine

The urgency of effective and safe pharmacotherapy is determined by a high incidence of side effects of medicines, genetic
polymorphism is one of their causes. For its assessment the genetic testing is conducted on the basis of drug prescribing.

Aim. To study the subjective assessment of the causes of drug side effects among the population of Ukraine for
estimating the potential consumers of genetic tests.

Materials and methods. A specially designed questionnaire was used as an analysis tool. The study involved
3143 respondents.

Results and discussion. It was shown that the most frequent subjective causes of side effects according to the
respondents were the unread patient information leaflets and misunderstanding of them, possible genetic traits of a
person, the simultaneous use of several drugs, drug faking, etc.

Conclusions. It is necessary to develop the algorithm for implementation of the system of measures aimed at raising
awareness of the potential means of reducing the side effects of drugs, in particular carrying out a genetic testing.
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Cy6’eKTMBHA OLiHKa NPUYNH BUHUKHEHHA NOGIYHMX echeKTiB nikapcbKux 3acobiB
y HaceneHHA YKpaiHu

AkTyanbHicTb edpekTuBHOI Ta BeaneyvHoi hapmakoTepanii 0byMoBieHa BYCOKOK YacTOTO NoBiYHMX edeKTiB ni-
Kapcbkux 3acobiB (J13), ogHielo 3 MPUYUH AKUX € TeHETUYHUIA noniMopdiam. [nsi oro ouiHK1 NpOBOASATb FEHETUYHE
TECTyBaHHS, Ha NiACTaBi IKOro BUKOHYHOTLCSA MiKapChKi MPU3HAYEHHS.

MeTa po60TU — BUBYEHHSI CyD'€EKTUBHOI OLIHKM MPUYMH BUHUMKHEHHS NOBGIYHNX edbekTiB JI3 y HaceneHHs YkpaiHu
AN NpubnmM3sHoi OUIHKM NOTEHUINHMX CMOXUBAYiB rEHETUYHMX TECTIB.

Marepianu Ta meTogu. Ak iHCTPYMeHT aHanidy Oyna BrkopucTaHa cnewianbHO po3pobneHa aHkeTa. Y AOCHiOKEHHI
B34nu1 y4actb 3143 pecrnoHaeHTu.

PesynbraTty Ta ix o6roBopeHHs. [lokasaHo, Lo HanyacTille cy6’ eKTUBHUMY NMPUYMHAMKM PO3BUTKY NOBIYHUX edbek-
TiB, Ha OYMKY pecrnoHAeHTiB, Oyrno: Heo3HaOMITEHHS i HEPO3YMiHHSI BUBYEHHST iHCTPYKLi MO 3acTocyBaHH0 J13, MOX-
JINBi reHETUYHI 0COBNMBOCTI, 3aCTOCYBaHHSA AEKiNbKOX NpenapariB ogHo4YacHo, danbcudikalis npenaparis.

BucHoBku. HeobxigHa po3pobka anroputmy 3 BNPOBaKEHHS CUCTEMM 3aX0AiB, CNPSIMOBAHMX Ha NiOBULLEHHST iH-
hopMOBaHOCTI NPO NOTEHLiNHI 3acobu 3HMKEHHSA NOBiYHMX edpekTiB J13, 30kpema, NPOBEAEHHS FEHETUYHOMO TECTYBaHHS.

Knrodoei cnoea: nobiyHi peakuii; YkpaiHa; ghapmakoceHemuKa; chapmakoeeHemuyHe mecmyeaHHs;
rnepcoHanizogaHa MeduyuHa

M. H. KobeL,

Cy6beKTMBHaA oueHKa NPUYNH BO3HUMKHOBEHUSA NOOOYHbIX 3chdekToB
NeKapCcTBeHHbIX CPeACTB y HaceneHnsa YKpauHbl

AkTyanbHOCTb 3hdhekTMBHON 1 BGe3onacHon hapmakoTepanum 00yCcrnoBreHa BbICOKOW BCTPEYaEMOCTbIO NOGoY-
HbIX adppeKkToB NnekapcTBeHHbIX cpeacTB (J1C), oAHOM U3 NPUYMH KOTOPbIX SBASETCA reHeTUYECKUA NONMMOPMU3M.
[Ins ero oLeHKn NPOBOJAT reHETUYECKOe TECTUPOBaHNE, Ha OCHOBaHMN KOTOPOTO BbIMOMHAKOTCS SIeKapCTBEHHbIE Ha3HaYeHS.

Llenb paboTbl — n3yyeHve CyObeKTMBHOM OLEHKN MPUYNH BO3HUKHOBEHMS NoBo4HbIX adhdekToB JIC y HaceneHus
YKpavHbl 415 TPUMEPHON OLEHKM MoTeHUManbHbIX noTpebuTenen reHeTn4eckrx TeCTOB.

Matepuanbl n metoabl. B kavyecTBe MHCTPyMeHTa aHanm3a Bbina ncnonb3oBaHa crneunansHo paspaboTaHHas
aHketa. B nccnepgosanum npuHanu ydactue 3143 pecnoHaeHTa.

PesynksraTthl 1 ux obcyxaeHue. [NokasaHo, 4TO yalle BCero CyObekTUBHLIMY NMPUYMHaMN pasBUTUS NOBGOYHBLIX
3 eKTOB, NO MHEHWNIO PECNOHAEHTOB, ABMANOCH: HEO3HAKOMIEHME Y HEMOHUMaHWE U3yYeHUs] MHCTPYKLMKU MO Npu-
MeHeHwuto J1C, BO3MOXHbIE reHeTn4eckme 0CObeHHOCTM, MPUMEHEHVE HECKOMNbBbKMX NpenapaToB OAHOBPEMEHHO, darnb-
cuurumpoBaHve npenapaTos.

BbiBoabl. Heobxognma paspabotka anroputma no BHEAPEHWUIO CUCTEMbl MEPOMNPUATUI, HanpasieHHbIX Ha no-
BblLLEHME NHHOPMMPOBAHHOCTM O NOTEHLMANbHBLIX CPEACTBAaX CHKEHMSA N060YHbIX adhdekToB J1C, B 4acTHOCTM, Npo-
BeJeHNe reHeTU4eCcKoro TeCTUpPOBaHMS.

Knroyesble cnoesa: noboyHble peakyuu; YkpauHa; chapmako2eHemukKa,; chapmako2eHemu4yecKoe
mecmuposaHue; nepcoHanu3uposaHHasi MeduyuHa
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The urgency of effective and safe pharmacotherapy
is determined by a high incidence of side effects of me-
dicines across the world, some effects may be fatal [1].
As a rule, side effects are associated with the increased
length of staying in the patient care institutions, increase
of treatment costs, and decrease in the quality of life of
patients [2].

There are state organizations involved in the analy-
sis of the dynamics of side effects in different countries.
Ukraine is no exception: there is a special structure of
pharmacovigilance — the State Expert Centre at the Mi-
nistry of Health of Ukraine. In particular, only in 2015
four proven deaths arising as a result of drug therapy
were registered in Ukraine according to the official data.
There are reports of dozens of drugs, which administra-
tion either is not associated with the expected effect, or
accompanied with the unexpected adverse reactions [3].
In addition, it is shown that in 2015 more than 17.000
reports of side effects and/or the absence of efficacy of
drugs were in database of adverse reactions. These figu-
res were 18 % higher than the data of the previous pe-
riod. Apparently, these figures were understated and in-
complete due to the lack of such information from the
Crimea [4]. In 2015 the integral index considering the
number of reports of adverse reactions and the absence of
efficacy per 1 million of the Ukrainian population excee-
ded the boundary indicators recommended by the World
Health Organization by 55 % and was equal to 400 [4].

At the same time, all over the world more and more
importance is given to genetic polymorphism as a cause
of drug side effects [5]. For its assessment the genetic
testing is conducted on the basis of drug prescribing [6-13].
In Ukraine, this approach is also used, but in a much
smaller scale [14-16]. Despite the possibility of a sig-
nificant reduction in side effects for genotyping such a
personalized approach is not yet a universal and wide-
spread. It is impeded by financial difficulties among the
population all over the world, in some cases the uncer-
tainty of the interpretation of the results of genetic tests,
the absence of the action plan of the patient and the phy-
sician when obtaining the appropriate results, etc. [5, 6].

A phenomenon that often occurs is the low aware-
ness of the population, the medical personnel and phar-
macy professionals concerning the possibility of indivi-
dual approach based on genetic testing [17-20]. In par-
ticular, there is no information on the subjective assess-
ment of the causes of drug side effects in the popula-
tion of Ukraine. It may be of interest in assessing the
potential target audience for conducting genetic tests in
prescribing drugs in the near future.

The aim of this work is to study the subjective as-
sessment of the causes of drug side effects among the
population of Ukraine for estimating the potential con-
sumers of genetic tests.

Materials and Methods

A specially designed questionnaire containing ques-
tions of the socio-demographic and research character
was used as an analysis tool. Only a fragment of the ques-
tionnaire with questions, which were aimed at under-
standing of pharmacogenetics, determining the source

of awareness in this area and a subjective assessment of
side effects during treatment, was used for the current
analysis.

The study involved 3143 respondents. More than 80 %
of the respondents were the young population aged 15-25
years. The vast majority of the respondents were stu-
dents of the Ukrainian universities and faculties of the
medical, pharmaceutical and biological profile. In the
sample the sex bias (83 % of males and 17 % of fema-
les) was observed due to the specificity of the pharma-
ceutical and healthcare industry. A small part (less than
10 % of the respondents) was not related to these spe-
cialties and was included in the study in a random order.

Collection of personal information was conducted
taking into account the ethical requirements when dealing
with a person in accordance with the Helsinki Declara-
tion [5]. All participants gave their informed consent to
the anonymous survey. The relationship between the qua-
lity characteristics was assessed by y2 test. The conclu-
sion regarding the statistical hypotheses was made at the
significance level of p <0.05. The calculations were per-
formed in Microsoft Excel and Statistica 6 software.

Results and Discussion

The analysis of the causes of side effects implied
the choice of the following variants by the respondents:
the unread patient information leaflet, or improper fami-
liarization and its misunderstanding, the possible genetic
traits affected the drug effectiveness, the simultaneous
use of several drugs, drug faking, as well as the pur-
chase of cheaper generic drugs.

Since in our previous studies [ 19] the sexual specificity
was revealed, the analysis of the data in different sexes
was carried out separately. As is known [9], not only the
results of the survey, but the actual consequences of drug
intake by males and females can be sex specific [21].

The results of the study (Fig.) showed that approxi-
mately one third of the respondents (32 % of males and
30 % of females) thought that the side effects might oc-
cur as a result of the unread patient information leaflet,
and approximately the fifth part of the respondents (18 %
of males and 20 % of females) — because of misunder-
standing of this information leaflet.

Approximately one third of the subjects (27 % of males
and 29 % of females) also considered that the cause of
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Fig. Distribution of subjective causes of common
side effects among the respondents
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Table

The essence of the concept of pharmacogenetics
according to the respondents

Possible answers 1 2 3 4 5 6

| do not know 69| 11 |47 |56 | 6 |34.7
Iheard, butcannot |61 33 11971124 19 |265
say exactly

Hereditary diseases 6.9 |22 | 15 [23.6|12.9] 3.1
The effectofdrugson | 4o | 57| 54|37 |51 |82
human

Theimpactofgenes | 5, | 49|37 |37 |26 2
on drugs

The possibility of

mutations due to 69|79|79| 5 |78 ]| -
drug intake

The reaction of

thebodytodrugs |, 213531475 46.6 466|255

depending on the
genetic traits

Note. x> =83.8,v=28, p <0.001. 1 - the 1st year students of the
NUPh; 2 - the 2nd year students of the NUPh; 3 — the 3d year
students of the NUPh; 4 - the 4th year students of the NUPh;

5 - the 5th year students of the NUPh; 6 — Persons who have no
relation to the field of medicine or pharmacy.

unexpected reactions to drugs was the genetic traits of
individuals taking drugs. Currently, a special attention
is paid in the world to the problem of side-effects occur-
rence as a result of the potential of genetic differences.
Earlier we considered the question of understanding of
the pharmacogenetics essence directly by the students of
the National University of Pharmacy (NUPh) as a con-
tingent that studied this issue (Table).

When analyzing the understanding of the pharmaco-
genetics essence by students of different years of study
of the specialized higher school (National University of
Pharmacy) and persons unrelated to medicine or phar-
macy there was a relationship between the interpretation
of pharmacogenetics and professional affiliation of the
respondent (2 = 83.8, v =28, r < 0.001). In our study
we were guided by the fact that undergraduates could be
considered as patients, and senior students — as professionals.

As can be seen from Table, the correct understanding
of pharmacogenetics was present in 35-47 % of students

of different years of study. At the same time, only a quar-
ter of the respondents who did not face with medical
and pharmaceutical aspects in their professional activi-
ties had the correct understanding of pharmacogenetics.

When analyzing the sources of information about phar-
macogenetics it was shown that most of the students first
received information about this discipline in a higher
school (66 % — the 5th year students, 70 % — the 1st
year students of the NUPh). In fact, this information is
fragmentary studied in the NUPh within the discipline
“Biology with Fundamentals of Genetics” (the 1st year)
and ‘“Pharmacology” (the 3rd year) by students of spe-
cialty “Pharmacy”, and these students actually partici-
pated in the current study.

Approximately 10 % of the respondents suggested
that a possible cause of side effects was the simultaneous
use of several drugs. It should be noted that when dis-
pensing medicines in pharmacies patients are not always
warned about the risk of development of side effects.
Moreover, when prescribing the combined treatment re-
gimens the risk of simultaneous intake of drugs can be un-
derestimated without taking into account the genetic factor.

It was found in the studies that a small proportion
of the population (6 % of males and 7 % of females)
thought that the side effects were the consequence of
the purchase of counterfeit drugs or buying cheaper ge-
neric products (6 % of males and 3 % of females).

CONCLUSIONS

1. It has been shown that the most frequent subjective
causes of side effects are considered to be the unread pa-
tient information leaflets (one third of the cases), as well as
possible genetic traits of a person (one third of the cases).

2. The more prepared segment of potential consu-
mers of genetic testing comprises approximately 30 %
of the population.

3. Training in specialized institutions is an effective
basis for acquisition of innovative knowledge in the field
of pharmacogenetics. For other groups of the popula-
tion without access to such professional information it
is necessary to develop the algorithm for implementa-
tion of the system of measures aimed at raising aware-
ness of the potential means of reducing the side effects
of drugs, in particular carrying out a genetic testing.
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