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In ambulatory care for children, excessive use of antibiotics is a common phenomenon, which indicates the importance
of introducing antimicrobial drug administration programs into ambulatory practice. The purpose of the study was to establish the
appropriateness of the choice of antimicrobial drugs in the outpatient treatment of children according to the AWaRe classification.
A retrospective analysis of the antimicrobial therapy regimens of 30 consecutive children in outpatient settings was performed. It
was found that 2nd (cefuroxime) and 3rd generation (cefpodoxime and cefixime) cephalosporin drugs were mainly prescribed
(56.7 %), quite often (3 children each) aminopenicillins, sulfonamides, and nitrofurans were prescribed, 1 patient each received
macrolide azithromycin, fluoroquinolone ofloxacin, tetracycline antibiotic doxycycline, lincosamide clindamycin. The presence
of bacterial infection justified all prescriptions of antimicrobial drugs and was according to current clinical guidelines. Among the
prescribed antimicrobial drugs, 19 (cephalosporins, fluoroquinolones, macrolides) belonged to the Watch group, and the others to
the Access group. Therefore, in 63.3 % of cases, children in outpatient settings were prescribed drugs of the Watch group. This
can contribute to the spread of antimicrobial resistance and indicates the requirement for outpatient administration of antimicrobial
drugs.
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BUKOPUCTAHHA K.JIACI/I(I)“IKAI_[IT AWaRe JUIS1 OUIHKH BIAITOBITHOCTI
AMBYJIATOPHOI AHTUMIKPOBHOI TEPAIIII AITEN

B ymoBax amMOynaTopHOi 1ONMOMOTHY AiTSM IMOLIMPEHHUM SIBHIIEM € HaAMipHE BUKOPHCTAHHS aHTHOIOTHKIB, L0 BKa3ye
Ha B&KJIUBICTH BIPOBAJUKEHHS B aMOyJIaTOpHY IPAaKTUKY INPOrpaM aJMIHICTpyBaHHS aHTHMIKpOOHMX mpemnapatiB. MeToro
JOCIipkeHHs: OyJ0 BCTAHOBUTH BiJIOBIAHICTH BHOOPY aHTHMIKPOOHHMX MHpenapaTiB Hpu aMmOyJaTOPHOMY JIKyBaHHI AiTed
kiacudikarnii AWaRe. [IpoBeneHo peTpocrieKTHBHHIN aHaIli3 cXeM aHTUMIKpoOHOT Tepamii 30 mociiJoBHUX [iTeil B aMOyIaTOpHUX
yMoBax. BcranoBneno, mo nepeaxHo (56,7 %) mpu3HaYaIHCh IpenapaTy nedaiocnopruHOBOro psany 2-i (uedypokcum) Ta 3-i
rerepauii (mepnogokcuM Ta nedikcum); JOCHTh YacTo (1o 3 miTeit) — aMiHONEHIIITIHY, CyNb(paHiIaMin Ta HiITpodypaHH, mo 1
Mali€eHTy OTPUMYBAIM MAaKpOJiX a3UTPOMIIMH, (GTOPXIHOJIOH OGQIOKCAIMH, TETPALUKIIHOBHH aHTHOIOTHK JOKCHUIMKIIH,
JHKO3aMix KiTiHAaMiluH. Bel npu3HadeHHs aHTUMIKPOOHHX IpernapaTiB Oysii oOIpyHTOBaHI HasBHICTIO OakTepianbHOT iH(EKIIiT
Ta BIANOBINAIM YMHHUM KIIHIYHMM HacraHoBaMm. Cepel INpU3HAYEHMX aHTUMIKpOOHMX mpemapaTiB 19 (uedanocrnopuHu,
(HTOPXIHONOHM, MAKPOJTIIH) HAJICKAIU 0 rpymu croctepexenns (Watch), pemra — no rpymnu goctymy (Access). OTxe, y 63,3 %
BHUINAJKAX JiTAM B aMOyJIaTOPHMX yMOBaxX NMPH3HAYAINChH MPEHapaTd IPyNH CIOCTEPEIKEHHS, 0 MOXKE CIPHUATH HOLIMPEHHIO
AQHTUMIKPOOHOI PE3UCTEHTHOCTI 1 BKa3dye Ha HEOOXiOHICTb 3IiMCHEHHs aMOyJIaTOPHOTO aaMIHICTPYBaHHS AHTUMIKPOOHHX
mpenaparis.

Kurouosi cioBa: autrHa, aMOyJIaTOPHI MAIliEHTH, aHTEMIKPOOHi JKapChKi 3acO0HM, aHTUMIKpOOHA PE3UCTEHTHICTH,
aJIMIHICTPYBaHHS aHTUMIKPOOHHX IpernapariB

The work is a fragment of the research project “To justify the scientific approach in improvement of the methods of
pharmaceutical care in case of socially significant diseases”, state registration No. 0123U101928.

It has been demonstrated that excessive use of antibiotics is a common phenomenon in outpatient
care for children [6]. For instance, in the USA, the majority (59.1 %) of antibiotic costs are related to
outpatient treatment [12]. Approximately 80—90 % of all antibiotics are used in outpatient settings [2]. At
the same time, a third of antibiotic prescriptions in outpatient settings are unnecessary. It was established
that out of 506 antibiotic prescriptions, only 353 were acceptable on an outpatient basis [4]. All of this
indicates the importance of implementing antimicrobial stewardship programs (ASP) in outpatient
practice [6].

In 2017, the WHO Expert Committee on Selection and Use of Essential Medicines proposed, and
in 2021, updated, the classification of antibiotics AWaRe, which divides them into three groups considering
the impact of different antibiotics and classes of antibiotics on antimicrobial resistance, as well as the
importance of their appropriate use. The use of this classification of antibacterial agents is an important
intervention in the preauthorization and restriction of the use of antimicrobial drugs. According to the
standard of medical care “Rational use of antibacterial and antifungal drugs for therapeutic and preventive
purposes” [1], in healthcare institutions that provide specialized (inpatient) medical care, the
preauthorization procedure is mandatory when using drugs from the Reserve group, and in in the case of
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prescription of drugs of the Watch group, the prospective pharmaceutical audit should be carried out. For
primary care facilities providing outpatient medical care, it is recommended to select antibacterial agents
according to approved guidelines, seemingly relieving the physician from the necessity of using the
AWaRe classification. At the same time, the percentage of prescriptions of drugs of the Access group
characterizes the rationality of the use of antibacterial drugs in healthcare institutions that provide primary
(ambulatory) medical care. According to the standard, doctors should give priority to the appointment of
antibacterial drugs of the Access group, as antibiotics with a lower potential for the spread of antimicrobial
resistance, are less expensive, and with a narrow spectrum of action [1].

The purpose of the study was to establish the appropriateness of the choice of antimicrobial drugs
in the outpatient treatment of children according to the AWaRe classification.

Materials and methods. A retrospective analysis of antimicrobial therapy regimens was done on
30 consecutive children who were prescribed treatment by physicians at the consulting and diagnostic
outpatient clinic of the National Specialized Children’s hospital “Ohmatdyt” in August-September 2022.
Among those examined, there were 22 girls and 8 boys. In terms of age, 3 children (2 girls, 1 boy) were
younger than 1 year, 17 children (14 girls, 3 boys) were aged 1-6 years, 7 children (4 girls, 3 boys) were
aged 7-11 years, and 3 children (2 girls, 1 boy) were aged 12—14 years. Nearly half of the children (14)
were diagnosed with a urinary tract infection (acute pyelonephritis, exacerbation of chronic pyelonephritis),
5 children had Lyme disease (migratory erythema), 1 child had recurrent furunculosis, 1 child had
pharyngotonsillitis, 3 children had acute sinusitis, and 6 children had acute otitis media.

Statistical processing of the obtained data was carried out using the programs “Microsoft Office
Excel 20167, “IBM SPSS Statistics Base version 22.0”.

Results of the study and their discussion. According to the data presented in Table 1, 2nd
(cefuroxime) and 3rd generation (cefpodoxime and cefixime) cephalosporin drugs were prescribed more
often (17 children); quite often (3 children each) were prescribed aminopenicillins, sulfonamides, and
nitrofurans; 1 patient each received macrolide azithromycin, fluoroquinolone ofloxacin, tetracycline
antibiotic doxycycline, lincosamide clindamycin. All prescriptions of antimicrobial drugs were justified by
the presence of bacterial infection and were in accordance with existing clinical guidelines.

Table 1
Antibacterial agents that were prescribed for children

. Group according Number of children
Drug Pharmacological group to classification AWaRe
Amoxicillin Aminopenicillins A 1 33
Amoxicillin/ clavulanate Inhibitor-protected aminopenicillins A 2 6.7
Cefuroxime Cephalosporins of the 2nd generation B 8 26.7
Cefpodoxime Cephalosporins of the 3rd generation B 4 13.3
Cefixime Cephalosporins of the 2nd generation B 5 16.7
Azithromycin Macrolide B 1 33
Doxycycline Tetracyclines A 1 33
Ofloxacin Fluoroquinolones B 1 33
Clindamycin Lincosamides A 1 33
Co-trimoxazole Sulfanilamides A 3 10.0
Nifuratel Nitrofurans A 2 6.7
Furazidin Nitrofurans A 1 33
Total 30 100.0

Among the prescribed antimicrobial drugs, 19 (cephalosporins, fluoroquinolones, macrolides)

belonged to the Watch group, while the remainder belonged to the Access group.

According to the data given in Table 2, 2 children with Lyme disease were prescribed Access group
drugs: amoxicillin/clavulanate (1-year-old boy) and doxycycline (11-year-old girl); 3 children aged 5-9
years —drug of the Watch group cefuroxime.

Table 2
Number of Access and Watch group drugs prescribed for children
Number of drugs
Nosology Access group Watch group
Abs. % Abs. %
Diseases of the urinary system 6 42.8 8 57.7
Diseases of the ENT organs 3 30.0 70.0
Lyme disease 2 40.0 3 60.0
Skin disease 0 0 1 100.0
In total 11 36.7 19 63.3
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Children with urinary infections were prescribed Access group drugs such as sulfonamides and
nitrofurans (a total of 6 children with acute pyelonephritis or exacerbation of chronic pyelonephritis), while
the rest received Watch group: 6 children were prescribed 3rd generation cephalosporins (4 children
received cefixime, 2 children received cefpodoxime), 1 child received the 2nd generation cephalosporin
cefuroxime, and 1 child received the fluoroquinolone ofloxacin. Positive results from bacteriological
studies were obtained in 3 children with urinary infections (E. coli was isolated in 2 children, and KI.
pneumoniae in 1 child), and the spectrum of their sensitivity was considered when selecting antimicrobial
agents.

For the treatment of 3 children with ENT pathology, Access group drugs such as clindamycin,
amoxicillin, and amoxicillin/clavulanate were prescribed. Meanwhile, 7 children received Watch group
drugs: cefuroxime (4 children), cefpodoxime (2 children), and azithromycin (1 child).

A child with recurrent furunculosis received the 3rd generation cephalosporin cefixime.

It has been demonstrated that frequent use of antimicrobial agents in children has led to a significant
increase in multidrug-resistant bacterial infections among them. ASP programs in this case are necessary
for individualizing dosages, reducing the risk of side effects, and mitigating the development of antibiotic
resistance[9]. According to the results of our study, all children received antibacterial therapy according to
indications and current guidelines. However, in most cases (63.3 %) a Watch antibiotic was prescribed
according to the AWaRe classification, which is also associated with a greater risk of the spread of
antimicrobial resistance.

As shown by the results of research in leading medical centers, the implementation of outpatient
ASP programs has resulted in a reduction in antibiotic prescriptions for acute bronchitis from 64.6 % to
36.8 %. The most significant success was achieved through targeted education of prescribing doctors [5].

To enhance antimicrobial therapy in outpatient settings, the following important steps are
considered necessary: support from the institution's leadership; establishment of an ASP team; engagement
of prescribing physicians in ASP implementation activities; determination of access to antibiotic
prescribing data; formation of communication skills regarding antibiotic use in clinical practice;
implementation of educational programs on rational antibiotic therapy; monitoring of antibiotic prescribing
data; implementation of a rational antibiotic therapy development plan [6]. In modern ASP guidelines, four
key principles are emphasized: adherence to clinical guidelines; actions for policy and practice; monitoring
and reporting; education and experience [11]. Implementation of these four basic elements will help
achieve the goal of effective antibiotic use — maximizing the benefit of antibiotic treatment while
minimizing harm to individuals and society.

The main obstacles to implementing ASP in outpatient practice are patient demands, time
constraints for decision-making, diagnostic uncertainty, and accountability under administrative pressure
[14].

It's important to educate patients as they may not be aware of the potential harm caused by
antibiotics and may not understand the risks and benefits associated with antibiotic use [7, 8]. A doctor
who prescribes antibiotics may prescribe antibiotics with too broad a spectrum of action when he is not
sure which pathogen caused the disease and to avoid further complications. Additionally, clinician
compensation is tied in part to patient satisfaction scores, and many clinicians who are trying to build and
grow their practice depend on positive reviews from patients online and on social media. 74 % of doctors
reported intense pressure from patients to prescribe antibiotics even when there was no need for them. This
led to overprescribing of antibiotics, which increased patient satisfaction [10]. Therefore, the
implementation of ASP is necessary also because reporting on adherence to guidelines has been shown to
improve their compliance rates in primary care settings [10].

An analysis of the feasibility of prescribing antimicrobial drugs compared to colleagues is used to
improve the outpatient use of antibiotics. This method was used to evaluate the activity of 18 outpatient
facilities, in which 170 doctors worked. The program focused on antibiotic selection for acute respiratory
tract infections with established guidelines (acute sinusitis, streptococcal pharyngitis, and pneumonia), for
which narrow-spectrum antibiotics were recommended. As a result, the use of broad-spectrum antibiotics
in all 18 hospitals decreased by 12.5 % [13].

Outpatient ASP in the USA was established in 7% of healthcare institutions. It has been shown that
its effectiveness increases if local guidelines of institutions are implemented, targeted activities of the
pharmacist are carried out, and ambulatory antibiograms, rapid tests for respiratory viruses or beta-
hemolytic streptococcus of group A are used [3].
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A retrospective analysis revealed that the selection of antimicrobial agents for outpatient treatment
of children mostly adhered to current clinical guidelines. Children were mostly prescribed second and third-
generation cephalosporins. Even though the antimicrobial therapy of children in outpatient settings was
justified, the use of drugs in the Watch group prevailed, which may contribute to the spread of antimicrobial
resistance. This indicates the need for outpatient administration of antimicrobial drugs.
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