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A widespread use of B-lactam antibiotics such as penicillins in practical medicine, and its authorized use in special categories of patients (e.g.
children, pregnant and lactating women, the elderly) requires a critical investigation of their safety as well as the obligatory risk assessment
before conducting antibacterial pharmacotherapy.

The aim of the work was the conduction of a retrospective study of adverse reactions cases, the identification and analysis of drug-related
problems (DRP) associated with the use of penicillin family antibiotics.

Materials and methods. The objects of the study were adverse drug reactions (ADR) associated with the use of penicillin family antibiotics in
inpatient and outpatient facilities, as well as the cases of self-treatment, which were recorded in the official ADR reports and then inputted in
the regional (Republic of Crimea) database of spontaneous reports called ARCADe (Adverse Reactions in Crimea, Autonomic Database). The
covered period is 2009—-2018. The analysis of DRP was carried out using the 9.0 version of the qualification system DRP PCNE (Pharmaceutical
Care Network Europe Foundation).

Results. The data analysis of ADR reporting forms has revealed that Amoxicillin clavulanate and Amoxicillin were the most frequent cause of
ADR. A high incidence of penicillins ADR in pediatric patients (from 0 to 18 years) — 142 cases — has been found. The clinical manifestations
of reactions included drug hypersensitivity reactions (309 cases), dyspeptic disorders (28 cases) and disorders of the central nervous system
(5 cases). The incidence of serious ADR was 113 cases (33% of the total number of ADR in the study), which indicates a rather high risk of
developing severe ADR for penicillins, resulted in a significant decrease in the quality of patients’ lives.

Conclusion. The detection of DRP using the PCNE V9.0 approach is a useful and promising tool important to improve the quality of pharma-
cotherapy and their adherence to treatment. The highest DRP values which were observed for Amoxicillin clavulanate and Amoxicillin, may
indicate a high frequency of irrational use of these drugs.
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List of abbreviations: DRP — drug related problems; ADR — adverse drug reactions; INN — international non-patented name
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LLinpokoe ncnonb3osaHue B-NaKTaMHbIX aHTUOMOTUKOB FPYNIbl NEHULMAIMHOB B NPAKTUYECKON MeauLMHE, 0dULMANBHO JOMYCTUMOE UX
HasHayeHne 0cobbiM KaTeropuam NaLMeHToB (4eTh, 6epemMeHHble U TAKTUPYIOLLME KEHLLMHBI, IMLLA NMOXKMIOTo BO3pacTa) TpebyeT cepbes-
HOrO OTHOLLEHUA K U3y4yeHUto 6e30MacHOCTM 1 OLLEHKE PUCKOB NpU NpoBeAeHUN aHTMBaKTepuanbHo dapmakoTepanuu.

Lienbto paboTbl 66110 PETPOCMEKTUBHOE M3YUYEHUE CIYHAEB HEXKENATENbHBIX Peakumii (HP), a TakKe BbiaBNEHUE U aHaNU3 Npobaem, CBA3AH-
HbIX C MPYMEHEHMEM IeKapCTBEHHbIX Npenapatos (Drug-related problems, DRP) rpynnbl NEHULMANIMHOB.

Martepuanbl U metogbl. O6bekTaMmn UCCAef0BAHWUA NOCNYKUAN Caydaun pasBuTva HP Npu npUMEHEHUW rpynmnbl NEHULUANNHOB B CTaLMO-
HapHbIX, aMByNaTOPHbIX YUPEKAEHUAX, @ TAKKE MPU UCTIONb30BAHUM MPEMNAPATOB B BUAE CAMO/IEYEHMS, T.€. KapTbl-u3BeLleHus o HP, 3ape-
r'MCTPUpOBaHHbIe B perroHanbHol (Pecnybauka Kpbim) 6ase cnoHTaHHbIx coobuieHuii ARCADe (Adverse Reactions in Crimea, Autonomic
Database) 3a nepunog 2009-2018 rr. U3yyeHue n aHanm3 DRP, npoBoanAUCH C UCNONb30BaHWEM 0OHOBAEHHOW BEPCUM KBaNUDUKALMOHHOWM
cuctembl DRP PCNE (Pharmaceutical Care Network Europe Foundation) V9.0.

PesynbTathl aHanM3a KapT-u3BeLleHuit o HP No3Bo/MAM BbIABUTL, YTO NpenapaTaMmu-«anaepammn» no Yactote passutna HP aBaaoTca amok-
CULMANMHA KNABYIAHAT M aMOKCULMAAUH. CTOUT OTMETUTb BbICOKYIO YacToTy pa3BuTua HP Ha doHe npvMeHEeHNA NEHULMAIMHOB Y NaLMeH-
TOB AeTckoro BospacTa (ot 0 go 18 net) — 142 cayyaa. KnnHnyeckumm npoasaeHmamu HP Ha aHTMBMOTUKIM NpeacTaBAeHHOM rpynnbl 6b11m
PeaKkLmMmn NeKapcTBeHHOM rmnepdyscTBuTesibHocTH (309 cayyaes), AMCNEncUYEcKMe PaccTPoMcTBa (28 ciyyaes) M HApPyLIEHUA CO CTOPOHbI
LLeHTPaIbHOW HepBHOW cucTemsbl (5 cayyaes). YactoTa cepbesHbix HP coctasuna 113 cayyaes (33% ot obuwiero konndectsa HP), yto ceuae-
TeNIbCTBYET O AOCTAaTOYHO BbICOKOM PUCKe pPasBUTUA TAXenblx HP npu npumeHeHUn nNeHULMANNHOB, COMPOBOXAAIOLLMXCA 3HAYNTEIbHBIM
CHUXKEHMEM KauyecTBa XKM3HWU NaLMUEeHTOB.

3akntoueHue. BoissneHne DRP npu nomowm metoga PCNE V9.0 ABnfeTcA BaXKHbIM U MepCnekTMBHbIM MHCTPYMEHTOM, HeobxoAMMbIM ANs
NOBbILEHNA Ka4yecTBa papMaKoTepanuu NaLMEHTOB U YYYLLEHWUA UX MPUBEPKEHHOCTU K NieveHmnto. Hanbonee BbICOKME NOKasaTeNn 3Ha-
YeHunit DRP Habnopanncb npu NnpuMeHeHW aMOKCULMANIMHA KaBynaHaTa U aMOKCULM/IMHA, YTO CBUAETENbCTBYET O BbICOKOM YacToTe
HepaLuMOoHaNbHOrO Ha3HaYeHUA JaHHbIX MpenapaTos.

Kntouesble cnoBa: NeHULUANIVHDI, HEXeNaTeNbHble peakLuum, Npobaembl, CBA3aHHbIE C IEKAPCTBEHHbIMK Npenapatamu, DRP, amokeuumn-
JINHA KNaBy/NaHaT, aMOKCULMNAVH

Cnucok cokpaweHuii: DRP — npobaembl, CBA3aHHbIE C NEKAPCTBEHHbIMM NpenapaTtamu; JIC — nekapcTBeHHble cpeacTsa; MHH — mexayHa-

poAHOe HenaTeHTOBaHHOEe Ha3BaHue; HP — HexxenaTenbHble peakuuu; nce - NPUYNHHO-CNeaCTBEHHAA CBA3b

INTRODUCTION

The history of the penicillin clinical use began in
1940 after the first experimental study of penicillin in
mice, which confirmed a high antibacterial activity of
this drug against staphylococci [1]. Currently, penicillin
medicines are the basis of modern antibacterial chemo-
therapy and have an important place in the treatment of
various infectious diseases [2].

A widespread use of B-lactam antibiotics in practical
medicine, their officially authorized prescription for spe-
cial categories of patients (children, pregnant and lactat-
ing women, the elderly) requires a serious attention to
safety studies and risk assessment [3, 4]. A study of ad-
verse drug reactions (ADR) of antibacterial drugs by Jung
LY. et al. in South Korea, confirms the high frequency of
ADR associated with the use of penicillins (16% of the to-
tal number of cases for chemotherapeutic agents). The
main manifestations were allergic reactions and gastro-
intestinal disorders [5]. Numerous studies on the safety
of the penicillin group also have been conducted on the
territory of the Russian Federation [6, 7]. They made it
possible to identify a high incidence of penicillin ADR,
most often associated with ignoring patients’ allergic an-
amneses, overdosage, and the non-compliance with the
recommended frequency of administration.

THE AIM of the work was a retrospective study of
ADR cases, as well as the identification and analyses of
the drugs (penicillins) related problems (DRP) using the
DRP PCNE V9.0 qualification system.

MATERIALS AND METHODS

The objects of the study were ADR developed after
the use of penicillin medicines in inpatient or outpatient
facilities, as well as the ones related to the use of the
drugs for self-treatment. The ADR reporting forms re-
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corded in the regional (Republic of Crimea) database of
spontaneous reports called ARCADe (Adverse Reactions
in Crimea, Autonomic Database) received in 2009-2018
period, were analyzed.

The detection of the cases of interest was carried
out by the codes of the Anatomical and Therapeutic
Chemical (ATC) classification of drugs proposed by World
Health Organization [8].

During the analyses, the instructions for medical use
of the State Drug Registers of the Russian Federation and
Ukraine (for the cases registered before 2014 when the
Republic of Crimea became the part of Russian Federa-
tion) were checked. In accordance with the ATC classifi-
cation, penicillins are assigned the JO1C — beta-lactam
antibiotics, penicillins.

The seriousness of ADR was established in accor-
dance with the definition given in paragraph 51 of Arti-
cle 4 of Federal Law No. 61-FZ dated April 12, 2010 “On
the Circulation of Medicines” [9].

The assessment of the causal relationship was car-
ried out in accordance with the recommendations of
the WHO Uppsala monitoring center [10]. According
to this classification, 6 degrees of a causal relationship
are distinguished, and only the first 3 degrees (certain,
probable, possible) refer to a high degree of causality
and allow to interpret adverse events as “adverse drug
reactions”.

Drug-related problems (DRP) are defined as “any
circumstance or event related to drug therapy that ac-
tually or potentially prevents the patient from receiving
the intended benefits of the pharmacotherapy” [11-19].
The study and analysis of DRP were carried out using the
updated (9*) version of the DRP PCNE (Pharmaceutical
Care Network Europe Foundation) qualification system,
adopted on June 1, 2019 [20]. The appearance of a new
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classification category “Intervention Acceptance”, as
well as the update of the standard categories (P — prob-
lems, C — causes, | — interventions and O — the status of
the problem or outcomes), is one of the characteristic
features of this version of the PCNE system. Thus, Cat-
egory “P” is divided into three groups: P1-effectiveness,
P2 — safety, P3 — other. The causes of DRP, standardized
by code “C”, are classified as follows:

e (C1-Drug selection

e (C2-Drugform

e (C3-Dose selection

e C4-Treatment duration

e (C5-Dispensing

e (C6—Drug use process

e (7 - Patient related

e (8- Patient transfer related

e (C9-Other.

In Section | (planned interventions) interventions
are divided into 4 classes: |1 — interventions at pre-
scriber level; 12 — interventions at patient level; 13 —in-
terventions at drug level; 14 — other interventions and
activities. Options for the outcome of the intervention
(code “A” — Acceptance) are as follows: the intervention
is accepted (A1), the intervention is not accepted (A2)
and there is lack of information about the acceptance of
certain interventions (A3). Among the outcomes of DRP
(code “Q”), there are 3 main alternatives: the DRP prob-
lem is solved, partially solved or not solved.

The evaluation of the DRP analysis results was car-
ried out by Matveev AV, Krasheninnikov AE, Egorova
EA. Each case of ADR was evaluated by two research-
ers independently of one another, and in case of dis-
agreement, the third opinion was taken into account
(Koniaeva El). Such an analysis makes it possible to
identify the most likely causes of the development of
ADR in each case [21]. The minimum amount of DRP
characterizes a high degree of safety of pharmacother-
apy, and high DRP values, on the contrary, indicate a
significant risk of potential complications when pre-
scribing the drug.

Clopper-Pearson method was used to calculate lim-
its of confidence intervals.

RESULTS AND DISCUSSION

In order to study the ADR of the penicillin group drugs
(JO1C), 342 reports (2009-2018) were selected in the re-
gional database ARCADe. It amounted to 5.01% (95% ClI:
4.5-5.6%) of the total number of adverse reactions record-
ed during the covered period (6825 reports). Among all
cases of ADR development due to the use of antimicrobial
agents for systemic use (1771 cases), the frequency of ADR
associated with the use of penicillins was 19.3% (17.5—
21.3%), which indicates a high risk of adverse effects.

The analysis of 342 ADR reports of the pharmaco-
logical group “JO1C” by the frequency in the context of
its representatives, is of practical interest is (Table 1).

A significant predominance of amoxicillin ADR is
most likely due to the high frequency of prescriptions of
these drugs by doctors in outpatient and inpatient set-
tings [22]. It is worth noting that European (2017) and
WHO guidelines (2017) recommend the use of Amoxi-
cillin and Amoxicillin-clavulanate as first-line drugs for
infections of the lower and upper respiratory tract (mild
and moderate severity), infections of the skin and soft
tissues, as well as for infection of urinary system [23].

The analysis the patients’ age categories with re-
corded ADR caused by penicillin family antibiotics, is
also of scientific interest. In 142 cases (41.52% with
95%Cl 36.2-46.9), ADR were observed in pediatric pa-
tients (from 0 to 18 years). The distribution analysis
of ADR in children was carried out in accordance with
Geppe NA’ classification with the following results:
0-28 days old — 14 cases (4.1%; 2.3-6.8%); 29 days
— 12 months old — 40 cases (11.7%; 8.5-15.6%); 1-3
years old — 34 cases (10; 7-13.6%); 4—7 years old — 19
cases (5.6%; 3.4-5.6%); 8—10 years old — 7 cases (2%;
0.8-4.2%) and 11-18 years old — 28 cases (8.2%; 5.5—
11.6%). 200 records contained information about the
development of adverse effects after penicillins admin-
istration in patients over 18 years old. The frequency
of cases in this age group with subgroups is presented
in Figure 1. A study of gender characteristics made it
possible to determine that the majority of ADR were
observed in female patients (196 cases, 57.3% with
95% Cl 51.9-62.6%).

Table 1 - Frequency of ADR reporting forms on penicillins

INN TC-code

Amount of reporting
forms, abs. value

Percentage of reporting forms in the
total amount of ADR cases (95% Cl)

Monocomponent drugs

Amoxicillin JO1CAO04 111 32.5(27.5-37.7)

Ampicillin JO1CAO1 14 4.1(2.3-6.8)

Benzylpenicillin JO1CEO1 11 3.2 (1.6-5.7)

Benzathine benzylpenicillin JO1CEO8 2 0.6 (0.1-2.1)
Combinations

Amoxicilline clavulanate JO1CR0O2 186 54.4 (48.9-59.8)

Amoxicilline sulbactam JO1CRO1 18 5.3(3.1-8.2)
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Figure 1 — The frequency of penicillins ADR in age categories of adult patients
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Figure 2 — The distribution of penicillin family antibiotics ADR according to their clinical manifestations

= OnpepeneHHas NCC
= BeposTtHan NCC
BosmoxHasa MNCC

= ComHutenbHas MNCC

Figure 3 — Distribution of ADR cases by the type of casual relationship according to the WHO-UMC approach

60 Volume VI, Issue 1, 2020



Hay4HO-npakTu4eckuin xypHan

OPUTUHAJIbBHAA CTATbA
G)APMAL“/IH I/I DOI: 10.19163/2307-9266-2020-8-1-57-64
OAPMAKOJTIOIA
250
199
200
4
3 150
(=}
<<
[’
o
5 100
]
=
< 53
50
21 12 15 15 16 8
J 1 3 N N R
6 9 10 11 12 13 14 15 16 19
DRP VALUES

Figure 4 — Distribution of ADR cases by the quantity of total DRP value

Table 2 — Median (max:min) indices, DRP values in cases of ADR in the administration of penicillin family
antibiotics according to standard qualification grades

INN Benzathine - -
Amoxicillin  Ampicillin Ber.mz'yl.- benzyl- Amoxicilline-  Amoxicilline-
DRP subcategory penicillin penicillin clavulanate sulbactam
Category P — Problems
P1. Effectiveness 0 (0:0) 0(0:0) 0(0:0) 0 (0:0) 0(0:0) 0(0:0)
P2. Safety 1(1:1) 1(1:1) 1(1:1) 1(1:1) 1(0:1) 1(1:1)
P3. Other 0(0:2) 0(0:2) 0(0:0) 0 (0:0) 0(0:2) 0(0:1)
Category C — Causes |
C1. Drug selection 0(0:3) 0(0:1) 0(0:2) 0 (0:0) 0(0:3) 0(0:1)
C2. Drug form 0 (0:0) 0 (0:0) 0 (0:0) 0 (0:0) 0 (0:1) 0 (0:0)
C3. Dose selection 0(0:2) 0(0:2) 0 (0:0) 0,5 (0:1) 0(0:3) 0(0:2)
C4. Treatment duration 0 (0:0) 0 (0:0) 0 (0:0) 0 (0:0) 0 (0:0) 0 (0:0)
C5. Dispensing 0(0:2) 0 (0:0) 0(0:0) 0,5 (0:1) 0(0:1) 0(0:0)
C6. Drug use process 0(0:1) 0(0:1) 0 (0:0) 0 (0:0) 0(0:2) 0(0:1)
C7. Patient related problems 0(0:1) 0(0:1) 0(0:0) 0(0:0) 0(0:1) 0(0:1)
C8. Patient transfer related problems 0(0:1) 0(0:1) 0(0:1) 0(0:1) 0(0:1) 0(0:1)
9. Other 1(0:1) 1(0:1) 1(1:1) 1(1:1) 1(0:1) 1(1:1)
Category | — Interventions
I11. Interventions at prescriber level 2 (0:2) 2 (1:2) 2(1:2) 2(2:2) 2 (0:2) 2(2:2)
12. Interventions at patient level 1(0:2) 1(1:2) 1(0:2) 1,5(1:2) 1(0:2) 1(1:1)
13. Interventions at drug level 1(0:1) 1(1:1) 1(1:1) 1(1:1) 1(0:1) 1(1:1)
14. Other interventions and activities 1(0:1) 1(1:1) 1(1:2) 1(1:1) 1(0:1) 1(1:1)
Category A — Acceptance
Al. Intervention is accepted 1(0:2) 1(1:1) 1(1:1) 1(1:1) 1(0:1) 1(1:1)
A2. Intervention is not accepted 0 (0:0) 0 (0:0) 0(0:0) 0 (0:0) 0(0:1) 0(0:0)
A3. Other 0(0:1) 0 (0:0) 0 (0:0) 0 (0:0) 0(0:1) 0 (0:0)
Category O — Outcomes

O. Status of problem 0(0:1) 0(0:1) 0(0:1) 0,5 (0:1) 0(0:1) 0(0:1)
01. Solved 1(0:1) 1(0:1) 1(0:1) 0,5 (0:1) 1(0:1) 1(0:1)
02. Partially solved 0 (0:0) 0 (0:0) 0 (0:0) 0 (0:0) 0 (0:0) 0 (0:0)
03. Not solved 0(0:1) 0(0:1) 0(0:1) 0,5 (0:1) 0(0:2) 0(0:1)
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Table 3 — Total Median (Max:min) values in cases of ADR caused by individual members of penicillin family
antibiotics according to standard qualification grades

INN Category «P»  Category «C» Category «I» Category «A»  Category «O» Sur:achfEZRP
Amoxicillin 1(1:3) 2 (1:6) 5(2:6) 1(1:2) 1(0:2) 10 (8:16)
Ampicillin 1(1:3) 2 (2:5) 5 (4:6) 1(1:1) 1(1:2) 10 (10:15)
Benzylpenicillin 1(1:1) 2 (2:4) 5(3:6) 1(1:1) 1(1:2) 10 (10:11)
Benzathine
benzylpenicillin 1(1:2) 3(2:4) 5,5 (5:6) 1(1:1) 1,5(1:2) 11 (10:14)
Amoxicilline-
clavulanate 1(1:3) 2 (1:9) 5(2:6) 1(0:2) 1(0:2) 10 (6:19)
Amoxicilline-sulbactam 1(1:2) 2 (2:5) 5 (5:5) 1(1:1) 1(1:2) 10 (10:14)

The development of penicillin ADR most often oc-
curred after the oral administration (265 cases, 77.5%
with 95%CI 72.7-81.8%) and less often after the paren-
teral administration (intravenously — 52 cases, 15.2%
(11.6-19.5%); intramuscularly — 25 cases, 7.3% (4.8—
10.6%)).

A study of the clinical manifestations of adverse re-
actions that occur in patients against the background
of the administration of penicillin family antibiotics, re-
vealed an absolute predominance of drug hypersensitiv-
ity reactions of varying severity (urticaria, pruritus, skin
hyperemia — 298 cases (87.1%; 83.1-90.5%), angioede-
ma — 9 cases (2.6%; 1.2-4.9%), anaphylactic shock — 2
cases (0.6%; 0.1-2.1%)). The distribution of the remain-
ing cases of ADR by their clinical manifestations is pre-
sented in Figure 2. In 28 cases (8.2%; 5.5—11.6%) against
the background of the administration of penicillin family
antibiotics, the patients had various dyspeptic disorders
(nausea, bloating, diarrhea, spastic pains). Disorders of
the central nervous system (5 cases; 1.5% 95%Cl 0.5—
3.4%) were manifested in the forms of dizziness, darken-
ing in the eyes, weakness and tinnitus.

An important step in the drug safety analysis, is
the identification and assessment of the cases of seri-
ous ADR that require the doctor to timely withdraw the
drug, hospitalize the patient and / or conduct emergen-
cy pharmacotherapy. In the case of the studied group
of drugs, the frequency of serious reactions was 113
cases (33%; 28.1-38.3%), which indicates a rather high
risk of developing severe ADR, accompanied by a signif-
icant decrease in the quality of patients’ lives The dis-
tribution of such cases in accordance with the criteria
of their severity, was presented by the following results:
death — 1 case (0.3%; 0-1.6%), threat to patient’s life —
8 cases(2.3%; 1-4.6%), temporary disability — 50 cases
(14.6%; 11-18.8%), hospitalization or extension of its
term — 54 cases (15.8%; 12.1-20%). The patient’s death
(1 y.0.) occurred as a result of the development of an
anaphylactic shock (face cyanosis, respiratory and cardi-
ac arrest) against the background of the administration
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of Amoxicillin-clavulanate suspension for an acute respi-
ratory disease. It is worth notifying that, simultaneous-
ly with the suspected drug, the child was prescribed a
syrup containing Phenylephrine, Salbutamol and Brom-
hexine, as well as Hephenadine tablets (5 mg). In most
cases, the development of angioneurotic oedema posed
a threat to the lives of patients and required emergency
pharmacotherapy with glucocorticoid and anti-allergic
drugs.

The analysis of drug correction cases to stop ADR
clinical manifestations is of further interest. Despite a
high incidence of non-serious events, the administration
of drugs to relief ADR was necessary in the absolute ma-
jority of cases — 293 (85.7%; 81.5-89.2%). In remaining
49 cases (14.3%; 10.8-18.5%), ADR did not require ad-
ditional pharmacotherapy. Among the pharmacological
groups prescribed for the correction of ADR, antiallergic
agents for oral and external use, glucocorticoids (Dexa-
methasone, Prednisolone) and sorbents prevailed.

An important step in safety assessing when using
drugs, is to determine the causality between the ADR
manifestations and the clinical and pharmacological
characteristics of the drug [10]. One of the algorithms
for determining the causal relationship is the WHO-UMC
algorithm proposed by specialists of the WHO Center for
Drug Safety Monitoring (Uppsala, Sweden).

The results obtained for causality, make it possible
for doctors to correctly assess the current clinical situ-
ation and timely take the necessary treatment and pre-
ventive measures. The results of the causality analysis
are presented in Figure 3. It is worth paying attention to
the predominance of a certain and probable type, which
indicates a high risk of developing adverse reactions due
to the use of penicillins.

The second stage of the reporting forms analysis,
was aimed at studying the problems related to the use
of drugs (DRP). The calculation of the total DRP values
for the cases of ADR, yielded the following results: DRP
values between 5-8 were found in 2 cases (6 DRP — 1
case of HP, 8 DRP — 1 case), in 21 reporting cards the
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total number of DRP amounted to 9, and in 199 cases —
10 DRP. In the remaining 120 cases of ADR, the DRP val-
ues were higher than 10 (the minimum was 11 DRP, the
maximum — 19 DRP), which may indicate the likelihood
of an irrational choice of the drug, interaction of penicil-
lins with other drugs, errors in the selection of individual
doses or the frequency of administration. The frequency
distribution of individual DRP values for penicillin family
antibiotics is shown in Fig. 4. The calculation of the total
number of DRP for all cases of ADR (3712 DRP) made it
possible to determine the average number of DRP, which
amounted to 10.85 per 1 patient.

A quantitative analysis of the problems associated
with the use of various members of penicillin family an-
tibiotics according to the main classification categories,
is also of interest. The indicators of the minimum, maxi-
mum values and the DRP median for each of the drugs,
are presented in Table 2.

The study of individual categories of the DRP system
revealed the fact that for all the drugs under study, the
maximum number of the drugs associated problems,
was recorded in section “I” (Intervention). High DRP val-
ues, in this case, are due to the interventions performed
by the doctor in the form of withdrawn the suspected
drug and prescribing drugs for the ADR correction.

A detailed study of the results of DRP calculating ac-
cording to the qualification category “C” (ADR causes)
revealed the fact that the main reasons for the devel-
opment of drug related problems, are various violations
of the dosage regimen (low drug dose / low frequency,
high drug dose / high frequency, unclear or incorrect
recommendations on the dose regimen and frequency
of administration). In accordance with the classification
of DRP PCNE V9.0, the information on drug dosing vio-
lations is presented in section C3 — dose selection. The
results of this section analysis of the classification, can
be presented as follows: the dose of the suspected drugs
was exceeded in 9 cases (2.6% of the total number of
cases of penicillins ADR; 1.2—4.9%), the use of low doses
of the drugs (below the minimum therapeutic doses) —
in 6 cases (1.75%; 0.6—3.8%), the absence of indications
of a dosage regimen or unclear instructions for use (for
example, “1 tablet” without indicating the strength of
the action) —in 19 cases (5.6% of cases; 3.4-8.5%). The
main reasons for the development of penicillin related

problems were individual hypersensitivity reactions, the
manifestations of which were allergic reactions of vary-
ing severity.

The analysis of the final DRP values for individual
members of penicillin family antibiotics showed that the
maximum DRP value was observed in the administration
of Amoxicillin-clavulanate (19 problems) and Amoxicillin
monopreparations (16 problems) (Table 3). A study of
these cases confirmed the irrational use of antibacterial
drugs in acute respiratory viral infections with a violation
of the dose regimen, which led to such high rates of DRP.
The minimum DRP values (6 and 8 problems) were ob-
served with the use of the same drugs. The correspond-
ing cases of ADR have been associated with the devel-
opment of allergic reactions against the background of
their rational use.

Calculation of the median DRP showed the high-
est values for Benzathine benzylpenicillin, for the other
drugs the median values were identical and amounted
to 10 DRP / case, while the largest diapason between
the minimum and maximum values of DRP was found for
Amoxicillin-clavulanate (max: min —6:19), and the small-
est — for Benzylpenicillin (max: min —10:11).

CONCLUSION

The results of the analysis of the ADR reporting
forms revealed the fact that Amoxicillin-clavulanate and
Amoxicillin are the “leaders” in the frequency of ADR de-
velopment in the penicillin family antibiotics.

It is worth notifying that a high frequency of ADR
against the background of penicillins administration in
pediatric patients (from 0 to 18 years) is represented by
142 cases. The clinical manifestations of the antibiotics
ADR were drug hypersensitivity reactions (309 cases),
dyspeptic disorders (28 cases) and disorders of the cen-
tral nervous system (5 cases). The frequency of serious
adverse reactions was 113 cases (33% of the total num-
ber of ADR), which indicates a rather high risk of devel-
oping severe penicillins complications accompanied by a
significant decrease in the quality of patients’ lives.

The highest DRP values were observed against
the background of Amoxicillin-clavulanate and Amox-
icillin administration, the minimum DRP values were
observed against the background of Benzylpenicillin
preparations.
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