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CaxeTak

[eduumTtapHocT (HecTalimua) nekoBa NpeacTaBrba CUTyauujy Yy Kojoj
cHabpeBarbe NeKoBMMa Ca MapKETUHLLKOM ayTopu3auujoM Koju ce Ha-
nase y NpoMeTy Yy ApXaBW YNaHWLM He 3a0BOrbaBa NoTpaxkwy 3a TUM
1IeKOM Ha HauuoHanHom HuBoy, 6e3 ob3upa Ha y3pok (Perynatmesa EY
2022/123). Y EBponu geduumutapHOCT nekoBa je ca TpeHAoM nopacta
1 “Ma orpomaH yTuuaj Ha nauujeHte. HegocTtaTtak nekosa jaBrba ce Ha
CBVM HMBOMMA 3[paBCTBEHE 3aLUTUTE U YKIbydyje Kako eceHuujanHe ne-
KOBE KOju CrallaBajy >XMBOTE TakO U FNIEKOBE KOju ce KOPUCTE Y LUMPOKO]
npuMeHn 6pojHMX nonynaunoHux rpyna. JeduuntapHocT nekoBa Moxe
OUTK y3poKOoBaHa EKOHOMCKUM, NMPOM3BONaYKNM/TEXHUYKUM UNW peryna-
TOpHUM pa3nosuma. [MpoLueHa perynatopHor oksupa ypaheHa je y Halloj
3eMSby Kao Mepa fa ce OAroBopu Ha oBe M3a3oBe 1 noeha cnpemHocT
3a bynyhe pgorahaje. [pomeHOM HekONMKO NMponuca npeanarad yosa 3a
LeHTpanm3oBaHe jaBHe HabaBke 3a feduumutapaH nek nocraje HCTuTyT
3a jaBHO 3gpaBrbe Cpbuje (MJ3C). ObasrbeHa je hapmakoenngemmono-
LKka aHanusa nopataka Oaceka 3a NpoLeHy 3APaBCTBEHUX TEXHOMOrWja
0 npeano3vMma 3a yBo3 HedocTajyhnx nekosa y nepuogdy o centembpa
2023. go nonosuHe HoBembpa 2024. roavHe ca UMIbeM fa carnega-
MO BPCTY U KONMMYUHY (BONymeH) HedocTajyhux nekosa, a pagu garer
npaherwa n obesdbehrBara ycnosa 3a 60rbe nnaHupawe KOHTUHyMpa-
Hor cHabpeBatba NEKOBMMA, LUTO WMHAMPEKTHO yTUYE M Ha noausarbe
KBanuTeTa 3gpaBCTBEHE 3alTuTe. Y nocMaTpaHoM nepuoay yBeseHo je
30 nekoBa npema oBoj perynatusu. Hajsehu 6poj nekoBa npunaga aH-
TUnHpeKkTBHUM nekoBuma (Benzylpenicillin, Tobramycin, Rifampicin,
Aciclovir) n nekoBuma ca [ejCTBOM Ha HEPBHU CUCTEM: aHTUMCUXOTMLMMA
Fluphenazine, Lithium, notom Disulfiram koju ce npumetrbyje y Tepanuju
ankoxonusma n Paracetamol xao aHanroaHTUNMpPETUK. JlIekoBM Koju aeny-
jy Ha pecnupaTopHu cucTteM ykibyuyjy Fluticasone n agpeHepruke y Kom-
OGuHaumju ca aHTuxonuHepruuuma (Salbutamol, Ipratropium bromide).
Takohe, yBeseHu cy Zoledronic acid Kao nek Koju yTnye Ha CTPyKTypy KO-
CTUjy 1 MUHepanusauujy, Pemetrexed kao aHTUHEOMNACTUK U aHTUXEMO-
parnyHn nekosu Tranexamic acid n Phytomenadione. Y3pouun aepuum-
TaApHOCTU NeKoBa Cy PasHOBPCHM U MynTUaKTOPHMW, Tako Aa je aHanusa
BaxHa 3a Oyayhe kopake y cHabgeBamy, a y3 ctanHo npahewe 1 aHa-
nuse chakTopa koju omoryhaeajy KOHTUHyVpaHo obaBrbake 34paBCTBEHE
3awTnTe, AeduHNCaHe ModanuTeTa akTMBHOCTM Kao U npuopuTeTa, 1
n3pavyHaBame yTulaja Ha pecypce Penybnuukor ooHaa 3a 3gpaBcTBe-
Ho ocurypatbe (P®30).

KrbyuyHe peum: geduvumMTapHOCT nekoBa, perynaTopHu

OKBUp, (papmakoenugemurorvja, yBo3 HepermctpoBaHuUx
nekoBa, 34paBCTBEHA 3aLUTUTa

YBog

Ypepnba EBponcke YHuje 2022/123 EBponckor naprnameH-

Abstract

Medication shortage represents a situation in which the supply of a me-
dicinal product that is authorised and placed on the market in a Member
State does not meet demand for that medicinal product at a national level,
whatever the cause (EU Regulation 2022/123). In Europe, medication
shortage shows a growing trend and has an enormous impact on pa-
tients. Medication shortage occurs at all levels of healthcare and includes
both essential life-saving medication, as well as medication used in broad
application in numerous population groups. Medication shortage can be
caused by economic, manufacturing/technical, or regulatory reasons. A
regulatory framework assessment was performed in our country as a
measure to respond to these challenges and increase preparedness for
future events. With the amendments to several regulations, the Institute
of Public Health of Serbia (NIPH) has been charged with proposing import
for the needs of centralized public procurement for medication affected
by shortages. A pharmacoepidemiologic analysis was performed using
data of the Department for Health Technology Assessment on proposals
for the import of medication affected by shortages in the period from Sep-
tember 2023 to mid-November 2024, aimed at gaining a comprehensive
view of the type and quantity of medications affected by shortages, so
as to further monitor and ensure conditions for better planning of contin-
ued medication supply, which would indirectly affect the improvement of
healthcare quality. In the observed period, 30 medications were imported
in line with this regulation. Most of these medications were anti-infectives
(Benzylpenicillin, Tobramycin, Rifampicin, Acyclovir) and neuroactive
medication: antipsychotics Fluphenazine, Lithium, followed by Disulfiram,
used in treating alcoholism and Paracetamol as analgesic-antipyretic.
Medications that act on the respiratory system include Fluticasone and
adrenergics in combination with anticholinergics (Salbutamol, Ipratropium
bromide). Zoledronic acid, as a medication that affects bone structure and
mineralization, Pemetrexed as an antineoplastic, as well as antihemor-
rhagics Tranexamic acid and Phytomenadione. The causes of medication
shortage are varied and multifactorial, making this analysis important for
future steps in supply, together with constant monitoring and analysis of
factors that enable continuous provision of healthcare, defining the mo-
dality of activities as well as priorities, and calculating the impact on the
resources of the National Health Insurance Fund (NHIF).

Key words: medication shortage, regulatory framework,
pharmacoepidemiology, import of unregistered medica-
tion, healthcare

Introduction

Regulation EU 2022/123 of the European Parliament and
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Ta n Caseta (The European Parliament and of the Council)
oa 25. janyapa 2022. rognHe o nojadaHoj ynosn Esporicke
areHumje 3a nekose (EMA) y npunpaBHOCTU 3a KpU3HE CU-
Tyauuje n ynpaBrbatbe Hbuma y obnactu nekosa (M meau-
LMHCKUX cpeacTaBa) gedunHnle neduunuTapHoCT ekoBa
Kao cuTyaumjy y Kojoj cHabaeBarwe nekoBnma ca mapke-
TUHLLKOM ayTopuM3aLumnjom (permcTpoBaHu NEKoBM) Koju ce
Hanase y NpoMeTy y OpXaBu YnaHuum He 3a40BOSbaBajy
NOoTpaKky 3a TUM FIEKOM Ha HaUMOHanHOM HMBOY, 6e3 06-
3upa Ha y3pok [1].

HedwmuntapHocT nekoBa je pactyhm npobnem 3emarba
EBponicke yHuje. Kao nocneguua oBe nojaee jaBrbajy ce
CMaH-eH KBanuTeT fiedera nauunjeHarta ca jeaHe ctpaHe u
nosehawe onTepehena 34paBCTBEHMX pafHuKa C apyre
CTpaHe, Koju y TakBMM OKONMHOCTMMa Tpeba aa ngeHtudu-
Kyjy npobriem v npoHahy antepHaTMBHY Tepanujy.

3a nauujeHTe aecmuUMTapHOCT NekoBa NpeacTaBiba Benu-
Kn npobnem. Y Hajborbem cry4ajy naumjeHTuma ce Moxe
06e36eanTn eKkBMBaNeHTaH fnek, kao Ha NpuMep reHepuy-
K1 nek unu gpyradvja dopmyrnatmja UCTor neka. YKonmko
eKBMBaneHT Huje gocTtynaH dapmaueyt he, nocne KoH-
cynTaumje ca fiekapoMm Koju je Mponmcao fiek Unm Ha OCHo-
BY npenopyke AreHuuje 3a nekoee, mopatu ga npuberny
3aMeHu Tepanuje 1 Aa v3gajy Apyrv fnek M3 ucte knace
nekoBa ca CNUYHMM Tepanujckum aejcteBoM munm he mopa-
TV Aa NoHyAe anTepHaTVBHU pexuM nederwa. Y oba cry-
Yyaja nocToju noBehaHn pU3nK Of CMareHe KoMMujaHce
Unun HenpasuHe ynotpebe neka, WTo 3a nocreguuy uma
cMarere ednkacHOCTM Tepanuje u nporpecujy 6onectu
[2, 3, 4]. 3ameHa neka Moxe Aa uma apyraduvjy dapmako-
KMHETUYKM Npodpmn y ogHOCY Ha NpBobOMTaH fek n Moxe
fa ycrnosu nosehaHu pu3nK of HexerbeHe peakuuje. Y
Hajropem cniyyajy, moryhe je oa 3ameHa He nocrtoju. Cee
HaBedeHO AOMNPUMHOCK YMHEHUUM Oa HeJocTaTak nekosa
npeacraerba 03burbaH nNpobnem 3a eduKacHOCT 34paB-
CTBEHOr cuctema [5, 6, 7].

EBponcko NcKyCcTBO ykasyje Aa MHorn oapmaveyTv npoBo-
[e HEeKOmnuKO caTu HederbHO Y CaBeToBaky ca nekapuma
O ogrosapajyhum anTtepHaTMBama, Kao U Y HMXOBOj Ha-
6asuu. MaunjeHTn nnn oHAOBK 30pPaBCTBEHOr OCUrypa-
Ha Mory Aa nmajy ysehaHe TpOLUKOBE Kaja je MponvcaHu
anTepHaTMBHM NeK CKynribv unu Kaga mopajy ga nnahajy
[oaaTtHe noceTte kog CBoOr nsabpaHor nekapa [8].

Mangemunja COVID-19 pogaTHO je uctakna npobnem ca
[ocTynHowwRy nekoBa 1 pakwbMBOCT (hapMaLieyTcKor faHua
cHabgeBawa. Y npBMM Meceuuma no npornaiwlieky naH-
OeMunje MHore eBporncke 3eMrbe npujaBune cy Hectalumuy
nekoBa Koju ce KOpUCTe Y jeduHuuama MHTEH3MBHE Here
(aHecTeTUUM, aHTUOBNOTMLM, MUOPENAKCAHCK U FIEKOBU ca
off-label npumeHom y Ttepanuju COVID-19) [9, 10]. lNoBe-

of the Council (25 January 2022) on a reinforced role for
the European Medicines Agency (EMA) in crisis prepared-
ness and management for medicinal products and medi-
cal devices defines the medication shortage as a situation
in which the supply of a medicinal product that is author-
ised (registered medication) and placed on the market in
a Member State does not meet demand for that medicinal
product at a national level, whatever the cause [1].

Medication shortages are a growing problem in the Euro-
pean Union countries. They lead to a reduced quality of
treatment of patients on one hand, and on the other, to
an increase in the burden of healthcare professionals, who
are expected to identify the problem and find alternative
treatment in such circumstances.

For patients, medication shortage represents a major prob-
lem. At best, patients can be provided with an equivalent
medication, such as a generic medication or a different
formulation of the same medication. If the equivalent is
not available, after consulting with the physician who pre-
scribed the medication, or based on the recommendation
of the Agency for Medicines, the pharmacists will have to
resort to replacing the treatment and issuing another med-
ication from the same class of medicines with a similar
therapeutic effect, or will have to offer an alternative treat-
ment regimen. In both cases, there is an increased risk
of reduced compliance or improper use of the medication,
resulting in a decrease in treatment efficiency and progres-
sion of the disease [2, 3, 4]. A medication replacement may
have a different pharmacokinetic profile than the original
medicine and may lead to an increased risk of adverse re-
actions. In the worst case, there may be no replacement.
All of the above contributes to the fact that medication
shortages pose a serious problem for healthcare system
efficiency [5, 6, 7].

The European experience suggests that many pharma-
cists spend several hours a week consulting with physi-
cians about the appropriate alternatives, as well as in their
procurement. Patients or health insurance funds may incur
increased costs when the prescribed alternative medicine
is more expensive or when they must pay for additional
visits to their chosen physician [8].

The COVID-19 pandemic further highlighted the problem
with medication availability as well as the pharmaceutical
supply chain vulnerability. In the first months after the pan-
demic was declared, many European countries reported a
shortage of medications used in intensive care units (an-
aesthetics, antibiotics, myorelaxants and off-label medica-
tions administered in the treatment of COVID-19) [9, 10].
The increased demand for these medications led to a de-
crease in supplies in many hospitals.
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haHa noTpaxkra 3a OBUM NEeKoBMMa [oBena je A0 CMake-
Hba 3anmxa y MHOrMM GonHuuama.

Y CjeauwseHnm Amepuuknm Opxasama AMepuyko meau-
LUWHCKO yaopyxewe (American Medical Association) n3se-
CTWMO je O HeJocCTaTKy aHanreTuka, cegaTmea (ncuxonen-
TMKa) N MUopernakcaHaca nosesanux ca COVID-19 [11].

Pa3noan 3a geduumMTapHOCT nekoBa Cy pas3HOBPCHU. Y
Tabenn 1 nNpukasaHa je knacudukaumja y3poka HacTaHka
HepgocTaTtka NekoBa.

Tabena 1. Knacndukaumja y3poka geduumMTapHOCTU ne-
KoBa u gedunHunumja [12]

Knacudmkauumja yspoka

In the United States of America, the American Medical
Association reported a shortage of analgesics, sedatives
(psycholeptics) and myorelaxants associated with COV-
ID-19 [11].

The reasons for medication shortage can be diverse. Table
1 shows the classification of medication shortage causes.

Table 1. Classification of medication shortage causes and
definitions [12]

OeduHuumja

Classification of causes

KBanuter
Quality

MpounsBogka
Production

PerynatuBa
Regulations

Be36egHocT n
ecdmkacHocT

Safety and efficacy

Henpeasuhexun
porahaju unun
npupogHe katactpoce
Unforeseen events or
natural disasters

HeouyeknBaHo
nosehawe noTpaxte

Unexpected increase in
demand

Ouctpubyuuja
Distribution

Komepuujanxu
pasnosu

Commercial reasons

Definition
Henpeasuhenn nopemehaju y npoussogHom npouecy Koju goBoge Ao Aedekra kBanuteta
Unforeseen disruptions in the production process that lead to quality defects

HenpenBsuhenun nopemehaju y npounssogHom npotecy npoyspokoBaHv GMP komnnuvjaHCcoMm; yKIbyuyjy v
nuTake Kanauuteta

Unforeseen disruptions in the production process caused by GMP compliance; they also include issues with capacity

Kapa 3axTeBu 1 o6aBe3e NnoBe3aHU ca perucTpaLujoM fieka HACY UCNyHE€HU Nocrie ayTopusauuje u
cTaBrbakba y npomet. Heycnex y umnnemeHTauuju 6e36egHocHux yHKUMja, Tj. Kagaa Hocunay fo3Borie He
ycne Aa MMnsieMeHTMpa jeAUHCTBEHU naeHTUdnKaTop U eBUOEeHTHE KapaKTePUCTUKE Ha NakoBakby (HNp.
umnnemeHTumja iupekTuBe o 3axTeBUMa 3a cpancudgmkoBaHe nekoBe, Kallkbere 360r UMNnemMeHTauumja
cepujanusaumje, Kallkeke y NyliTawy feka y NpoMeT 360r TecTMpaka Ha HUTPO3aMUH Heuuctohe)
When the requirements and obligations associated with the registration of the medication are not complied with
following authorization and marketing. Failure to implement safety features, i.e. when the authorisation holder fails to
implement a unique identifier and evident characteristics on the package (e.g. implementation of the Falsified Medi-
cines Directive requirements, delay due to serialization implementation, delay in marketing of the drug due to testing
on nitrosamine impurities)

Ykonuko nek Hema AeknapucaHy Tepanujcky eqpMKacHOCT NocToje HoBU 6e36e4HOCHM PU3ULIU KOjU 3axTeBajy
Mepe NpeaoCcTPOXHOCTU, CTOra OAHOC pU3nka U 6eHechuTa 3a Nek BuLLe HUje NOBOSbaH
If the medication does not have a declared therapeutic efficacy, there are new safety risks that require precautions,
therefore the risk-benefit ratio for the medication is no longer favourable

Mory nHaupeKTHO Aa AoBeay A0 HecTalmue NeKoBa, Kao HNp. 3eMibotpec y JanaHy 2011. roauHe
These may indirectly lead to medication shortages, such as the 2011 earthquake in Japan

Ycnepn HecTawuue anTepHaTUBHUX Npou3BoAa (HNp. reHepuyKuX nekosa), ycren noeehaHe cBecTu o
npeBeHUUju oapehieHe 6onecTu NU HOBUX CMepHULIA M/UMK Npenopyka 34pPaBCTBEHUX pagHMKa, NPOMeHa
ycrioBa HaflokHaZie TPOLUKOBA fieKa, M3MeHa y enuAeMUOIIOLIKOj CUTYaLmju

Due to the shortage of alternative products (e.g. generic medication), due to increased awareness on the prevention
of a particular disease or new guidelines and/or recommendations of healthcare professionals, changes in the condi-
tions of reimbursement of the medication costs, changes in the epidemiological situation

CTpyKTypa AUCTPUOYTMBHMX NyTeBa, NapanesHa TProBuHa unu u3Bo3 BaH rpaHuua EY, ksote, nonutuka
naHaua cHabaeBaha, IOrMCTUYKN pa3nosu
Structure of distribution routes, parallel trade, or export outside of EU borders, quotas, supply chain policy, logistical
reasons

Opnyke kKoMnaHuje noBe3aHe ca NOCMIOBHUM acneKkTMMa Kao LUTO Cy: NPeroBopu O LieHU, MPeKna yroBopeHmx
obaBe3a, NpoMeHa cTaTyca Hannare, Mana npogaja (Hnp. manu 6poj nauunjeHara), 6uU3HUC cTpaTeruja Koja Aaje
NPUOPUTET APYrMM TPXULITAMA
Company decisions related to business aspects such as: price negotiations, termination of contractual obligations,
change in billing status, small-scale sales (e.g. a small number of patients), business strategy that prioritizes other
markets

MACHWK JABHOT 3[1PAB/bA

UsBop: Jlucta pgedwmHuumja n  knacudukaumja pasnnuyamTmx
OCHOBHMX y3poka AeduuntapHoCcTh koje je obesbeanna SPOC
mpexa (HMA/EMA (22. janyap 2020). AHekc 1 — Jlucta gedpmHu-
umnja n knacudurkaumja pasnuymnTux OCHOBHUX y3poka geduum-

TapHocTu. EMA/912132/2019 Rev.3.)

Source: A list of definitions and classifications of the various
underlying causes of shortages provided by the SPOC Network
(HMA/EMA (22 January 2020). Annex 1 — List of definitions and
classification of different shortage root causes. EMA/912132/2019

Rev.3.)
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Ha ocHoBy nogataka M3 HauuoHanHux permucrapa o ge-
duumTapHocTn nekosa TexHononuc rpyna (Technopolois
Group)' n3BectTuna je o Haj3acTynrbeHujum geduumTap-
HUM nekoBuMa Ha ocHoBy ATC knacudukauumje [13] (aHa-
TOMCKO-Tepanujcko-xeMumjcka knacudmkaumja), npmkasaHo
y Tabenu 2. Mehy geumumMTapHum nekoBMMa HajBuLle Cy
3aCTyNSbeHN NEKOBU Ca AEjCTBOM Ha LEHTpanHu HEPBHM
cuctem (22%), NOTOM FieKOBU KojuU Aenyjy Ha Kapauosa-
ckynapHu cuctem (14%), aHTumnHdpekTmeHU nekosu (12%),
NeKOoBW 3a Nevere CTaka anvMMeHTapHor TpakTta U MeTa-
6onuama (10%) n oHkonowku nekosu (7%).

Tabena 2. [JecbmumTapHn NekoBu, 3acTynrbEHOCT NpemMa
ATC knacudmkaumju [12]

Based on data from the National Medication Shortage
Registries, the Technopolis Group® reported on the most
common medications affected by shortages based on the
ATC classification [13] (anatomical-therapeutic-chemical
classification), as shown in table 2. Among the medications
affected by shortages, the most common are medications
with central nervous system action (22%), followed by car-
diovascular medication (14%), anti-infectives (12%), medi-
cations for the treatment of the alimentary tract and metab-
olism conditions (10%) and oncological medications (7%).

Table 2. Medication subject to shortages, by ATC classifi-
cation [12]

LleHTpantu HepBHu KappanoBackynapHu n:(:;t"::’:ﬂ':}:::;( AnuMeHTapHu TpakT  AHTMHeONnacTULM U
cuctem (N) cuctem (C) L) Y o meTabonusam (A) umyHomopynatopm (L)
Central nervous Cardiovascular Anti-infectives for Alimentary tract and Antineoplastics and
system (N) system (C) ; metabolism (A) immunomodulators (L)
systemic use (J)
Knaca nekoBa, %
22 14 12 10 7
Medication class, %
anmuanepTenBn e
aHangeTuum (N02) (C02) npumeny (J01) Y aHTauunpam (A02A) uutoctaTmum (L01)
Analgesics (N02) Antlhyfceg;nswes Antibacterial medication Antacids (A02A) Cytostatics (LO1)
for systemic use (JO1)
n y 9
LB, 25 32 54 25 64

Subclass, %

U3Bop: Technopolis Group, Ha ocHOBY nogataka u3 HauuoHan-
HUX peructapa o AeduUMTapHOCTM NeKoBa.

HanomeHa: npoueHTn npukasaHu y noTknacu cy penatusBHu y
ofdHocy Ha ogrosapajyhy knacy: Hnp. aHanretuum (NO2) npeacra-
Brbajy 25% geduumtapHux nekosa ca [ejCTBOM Ha LieHTpanHu
HepBHU cuctem (N)

PerynatopHe mepe cy nosHate kao Oeo KpaTkopoudHe wu/
U OyropoyHe MOMUTUKE Yy CMakewy AeduumMTapHOCTU
nekosa. Y uurby NpunpemMroeHocTu 3a HacTynajyhy cuty-
aunjy oeduumMTapHOCTU NEKOBAa, Y HaLoj 3eMSbn ypaheHa
je mpoueHa perynaTtopHoOr okBupa kao 6w ce npoHaiuna
noTeHunjanHa nerncrnaTtmBHa pellera. YHeTe cy uameHe
y NMpaBunHuk o Jlnctn nekosa Koju ce Nponucyjy u nsgajy
Ha TepeT cpeacTaBa 06aBe3HOr 34PaBCTBEHOr OCUIypana
[14] v y YpenOy o nnaHupawy un BpcTM poba u ycnyra 3a
Koje ce CrMpoBOAE LieHTpanu3oBaHe jaBHe HabaBke [15].
Centembpa meceua 2023. rognHe n3mereH je MNpaBunHuk
O OOKYMEHTaUMjX 1N HauYMHY yBO3a JSiIeKoBa KOoju Hemajy Oo-
3BOIy 3a Nek (04HOCHO MEAMLIMHCKUX cpeacTaBa Koja HUCy
ynucaHa y Permctap MeguUUHCKMX CpeacTaBa) Tako LITO

! T'enepannn nupexropar EBporicke koMmucuje 3a 3apaBibe U 0e30en-
HOCT XpaHe Hapy4no je Mapra 2020. roguHe 1a KOH30pIHjyM KOjH YNHE
Techopolis Group, Milieu Lav &Polici Consulting and Ecoris cipoene
CTYIHjy O HEZIOCTATKY JICKOBA. Pe3ynTaTu CTy/uje ce 0JHOCe Ha epHOJ
2004-2020.

Source: Technopolis Group, based on data from national medi-
cation shortage registers.

Note: The percentages shown in subclasses are relative to the
given class: e.g. analgesics (N02) represent 25% of drugs with
an effect on the central nervous system (N) showing shortages.

Regulatory measures are known as part of short-term and/
or long-term policies to reduce medication shortages. In or-
der to prepare for emerging medication shortages, an as-
sessment of the regulatory framework in our country was
performed to find potential legislative solutions. Amend-
ments were made to the Rulebook on the list of medicines
prescribed and issued at the expense of mandatory health
insurance fund [14] and in the Regulation on the planning
and type of goods and services subject to centralized pub-
lic procurement [15]. In September 2023, the Rulebook
on documentation and the manner of import of medicines
without a marketing authorisation (i.e. medical devices not
entered in the Register of Medical Devices) was amended
by the introduction of Article 5a [16], by which the Institute
of Public Health of Serbia “Dr Milan Jovanovi¢ Batut” be-

! In March 2020, the European Commission’s Directorate General for
Health and Food Safety commissioned a consortium consisting of Tech-
nopolis Group, Milieu Law &Policy Consulting and Ecoris to conduct
a study on medication shortages. The results of the study refer to the
period 2004-2020.
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je yBegdeH unaH 5a [16], kojum npegnarady yBo3sa 3a Hepe-
rMCTPOBaHU NeK Koju ce HabaBrba NyTeM LieHTpanu3oBa-
HUX jaBHMX HabaBku noctaje VIHCTUTYT 3a jaBHO 34paBibe
Cpb6wvije ,p MunaH JosaHoBuh BatyT”.

Linre oBor nctpaxmsara 61o je oa ce yTBpaM BpCTa U Ko-
nunyunHa (BonymeH) HegocTtajyhux nekoBa Koju cy no Kpu-
Tepujymuma Baxehe perynatuse y Peny6nuum Cpbuju
WCMYHUNM YCNOBE 3a YBO3 HEPEerncTpoBaHoOr feka Koju ce
HabaBrba nNyTeM LieHTpanM3oBaHux jaBHNX HabaBku.

MeTtop,

CTpykTynparwe n aHanusa 6ase nogartaka o gecmumrap-
HVMM nekoBrMa koje Boam Oacek 3a NpoLeHy 30paBCTBEHMX
TexHonornja IHcTutyTa 3a jaBHo 3gpaBrbe Cpbuje ,Op Mu-
naH JoaHoBuh batyT”, a Koju cy yBe3eHu no npegnory mc-
Tor IHCTUTyTa, y nepuogy of ycsajarwa uameHa lNpasun-
HWKa 0 IOKYMEHTaLUuj1 1 Ha4YMHY yBO3a feKkoBa Koju Hemajy
O03BOIy 3a nek (OAHOCHO MeOUUMHCKUX CPpeacTaBa Koja
HMUCY ynucaHa y Pernctap mMegmuMHCKuX cpencTtasa), 6.
centembpa 2023. roanHe go 15. HoBembGpa 2024. roauHe.

3a aHanuay nekoswu cy rpynuncanun npema ATC knacuduka-
umjun, INN (MHTepHaumoHanHu HesawTuheH Ha3uMB neka),
OOHOCHO TFeHepuyKOM Ha3uBy, hapmaLleyTCKoM OBmnuKy,
jadumHKn neka, BeNMYMHW NakoBawa U BPojy yBeseHux na-
KoBara (BOnMyMmeH); AobujeHn pesyntatv Cy npukasaHu
TabenapHo npema ATC knacudukaumjm, kao 1 rpacumdkm
(xuctorpam % Gpoja nakoBaa NEKoOBa).

Pesyntatu

Y nocmaTtpaHoM nepvogy No OBOM OCHOBY yBe3eHa cy 22
neka pasnnuntmx INN, npukasaHo y Tabenwu 3. Heku og ne-
koBa uctor INN yBeseHu cy Buwe nyta (HOp. Somatropin,
Benzilpenicilin, Disulfiram), a Hekn cy y pasnuintum Ha-
6aBkama GUNM pasnuuuTe jaumHe W/UNN BENUYMHE NakKo-
Bawa (Torasemid, Somatropin, Rifampicin, Paracetamol,
Disulfiram), na cy y Tabenu 3 npukasaHun ofBojeHo.

Mo yetupu pasnuumta INN yBeseHa cy us rpyne:

a) aHTUMHMEKTUBHUX NEKOBa 3a CUCTEMCKY MPUMEHY
(mo ATC knacudmkaumju o3Ha4eHn crnoBoMm J) un

©) nekoBa ca fejcTBoM Ha HepBHU cucteM (ATC knaca
N).

deduvumtapHm aHTUMHMEKTUBHM NEKOBM 3a CUCTEM-
cKy npumeHy ©6unu cy: Benzylpenicillin, Tobramycin,
Rifampicin, Aciclovir, a oa nekosa ca A4ejCTBOM Ha HEPBHU
CUCTEM: aHanroaHTUNUPeTNK — Paracetamol, aHTuncuxo-

came the body charged with proposing import for non-reg-
istered medication.

The purpose of this research was to determine the type
and quantity (volume) of medication affected by shortages,
which had, according to the criteria of the current regu-
lation in the Republic of Serbia, complied with the condi-
tions for the import of unregistered medication purchased
through centralized public procurement.

Method

Structuring and analysis of the database on the medica-
tion affected by shortages, managed by the Department
of Health Technology Assessment of the Institute of Public
Health of Serbia “Dr Milan Jovanovi¢ Batut”, which were
imported upon proposal of the Institute, were performed,
covering the period from the adoption of the amendments
to the Rulebook on documentation and the manner of im-
port of medicines without a marketing authorisation (i.e.
medical devices not entered in the Register of Medical De-
vices), on September 6, 2023 to November 15, 2024.

For this analysis, the medications were grouped accord-
ing to the ATC classification, INN (international non-propri-
etary name), that is, generic name, pharmaceutical form,
medication strength, package size and number of imported
packages (volume); the results obtained were shown in a
Table according to the ATC classification, as well in graph
form (histogram with the % of the number of medication
packages).

Results

In the observed period, 22 medications of different INNs
were imported on these grounds, as shown in Table 3.
Some of the medications of the same INN were import-
ed several times (e.g. Somatropin, Benzylpenicillin, Di-
sulfiram), and some were acquired in different strengths
and/or package sizes in different procurement procedures
(Torasemide, Somatropin, Rifampicin, Paracetamol, Disul-
firam), so they are shown separately in Table 3.

Four different INNs were imported from the group:

a) anti-infective medicines for systemic use (classified
under J in the ATC classification) and

b) medicines with action on the nervous system (ATC
class N).

Anti-infectives for systemic use affected by shortages
were: Benzylpenicillin, Tobramycin, Rifampicin, Acyclovir,
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Tmum (Fluphenazine, Lithium) v Disulfiram 3a nevene 3a-
BMCHOCTM 0Of ankoxona.

Ca no tpu pasnuunTta INN, yBe3eHu cy kao geduumTapHu:
a) IeKkoBu ca OejCTBOM Ha MULIMAHO-KOLITaHW CUCTEM
(ATC knaca M) un
0) nekoBWM ca [ejCTBOM Ha KpB, OOHOCHO KPBOTBOPHE
opraHe (ATC knaca B).

Op nekoa u3 knace M HegocTajanu cy: aHTUMHGNama-
TOPHW HecTepougHu nekoBu (Ketorolac), mmopenakcaHcu
(Cisatracurium) n NeKOBW KOjU YTUYY Ha CTPYKTYpY U Mu-
Hepanusauujy kocTtujy (Zoledronic acid), a mehy nekosmma
knace B: aHTuxemoparuum, n 1o Tranexamid acid kao aH-
TupnbprHonuTuk, Phytomenadione (ButamuH K1) u reo-
xhe lll xmgpokema caxapo3a KOMMEKC Kao napeHTepasnHm
npenapar.

Opn nekoBa koju genyjy Ha pecnupatopHu cuctem (ATC
knaca R) gedwvumTtapHu nekosu ounu cy: Fluticasone n
dukcHa koMOUHaLMja agpeHeprka ca aHTUXONIMHEPTUKOM
(Salbutamol + Ipratropium bromide).

and of the medication with nervous system action: analge-
sic-antipyretic Paracetamol, antipsychotics (Fluphenazine,
Lithium) and Disulfiram for the treatment of alcohol addic-
tion.

The following medication were imported with three differ-
ent INNs each, as affected by shortages:
a) medicines with musculoskeletal system action (ATC
class M) and
b) medication with an action on blood, i.e. blood-form-
ing organs (ATC class B).
Of the medication from class M, there was a shortage of:
non-steroid anti-inflammatory drugs (Ketorolac), myorelax-
ants (Cisatracurium) and drugs affecting the structure and
mineralization of bones (Zoledronic acid), and among class
B medication: antihemorrhagics, in particular Tranexamic
acid as antifibrinolytic, Phytomenadione (vitamin K1) and
iron Il hydroxide sucrose complex as a parenteral agent.

Of the medication with respiratory system action (ATC
class R), the following were in shortage: Fluticasone and
a fixed combination of adrenergic with anticholinergic (Sal-
butamol + Ipratropium bromide).
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Tabena 3. [JeduumTtapHu NekoBn yBe3eHW Mo npennory
WHcTuTyTa 3a jaBHO 3gpaerbe Cpbuje, y cknagy ca yna-
HoMm 5a [NpaBunHrka o JOKyMEHTaumju 1 Ha4yMHy yBo3a ne-
KOBa KOju HeMajy [O3BOry 3a Nnek

Table 3. Medicines affected by shortages that had been
imported upon proposal of the Institute of Public Health
of Serbia, in line with Article 5a of the Rulebook on docu-
mentation and the manner of import of medicines without a

INN nnu geHepuyku Ha3uB

marketing authorisation

®O, jauMHa U BeNMYMHA NaKkoBaka

Bpoj nakoBawa

(U INN or generic name Pharmaceutical form, strength and pack size Number of packages
xuocuuH-N-6yTUn6pomug pacTBop za uHjekumjy, 20 mg/ml, 3x1 mi
ADSBBEO1 hyoscine-N-butylbromide injection solution, 20mg/ml, 3x1ml 37500
TpaHeKCaMMHCKa KucenuHa pacTBoOp 3a uHjekuujy, 0,5 g/ml, 10x5 ml
B02AA02 tranexamic acid injection solution, 0.59/6ml, 10x5ml 2000
cdutomeHaauoH (BuT. K1) emMyna3uja 3a uHjekumjy, 10 mg/ml, amn, 5x1 ml
B02BA01 phytomenadione (vit. K1) injection emulsion, 10mg/ml, amp, 5x1ml 8000
gsoxhe(lll)-xmapokena caxaposa pacTBop 3a uHjekumnjy/mHdy3mnjy 100 mg/5 ml, 5x5 ml
BO3AC KOMIIIeKC P ; 5000
iron(Ilt)-hydroxide sucrose complex injection/infusion solution 100mg/5ml, 5x5ml
CO3CA04 Topacemup / torsemide Tabnere, 5 mg, 30x5 mg / tablets, 5mg, 30x5mg 16257
CO03CA04 Topacemug / torsemide Ta6nete, 10 mg, 30x10 mg / tablets, 10mg, 30x10mg 7992
. pacTBop 3a uHjekuujy, 30 NJ/2,7 ml (10 mg/2,7 ml), 1x2,7 ml, ynoxak
AU comaTponuH / somatropin injection solution, 30i.u./2.7mi (10mg/2.7ml), 1x2.7mi, cartridge 4500
. pacTBOp 3a UHjeKUMjy Y HanyHeHOM UHjeKUMoHOM neHy, 10 mg/1,5 ml, 1x1,5 ml
HO1ACO1 comarponuk / somatropin injection solution in a pre-filled injection pen, 10mg/1.5ml, 1x1.5ml 600
JO1CEO1 6eH3UNnNeHNLUuH npawiak 3a pacTBop 3a uHjekuujy, 1.000.000. UJ, 6oumua, 1x 1.000.000 UJ 11000
benzylpenicillin injection solution powder, 1.000.000. U, vial, 1x 1.000.000 IU
) pacTBoOp 3a pacnplumBatwe, 300 mg/5 ml, 56x5 mi
J01GBO1 Tobpamuuun | tobramycin dispersion solution, 300mg/5ml, 56x5ml| 45
JO4AB02 pudamnunumH / rifampicin Tabnete, 300 mg, 100x300 mg / tablets, 300mg, 100x300mg 794
JO4AB02 pudcbamnuumH / rifampicin Tabnete, 150 mg, 100x150 mg / tablets, 150mg, 100x150mg 800
JO5ABO1 TSGR A npaluak 3a npunpemarbe pacTeopa 3a UHy3njy, 250 mg, net 6oumua y KyTmjn 2000
infusion solution powder, 250 mg 5 vials in a box
LO1BAO4 nemeTpekcepn | pemetrexed pacTBop 3a uHdy3ujy, 500 mg/50ml / infusion solution, 500mg/50ml 200
MO1AB15 KeToponak TpomeTamon pacTBop 3a uHjekumje, 30 mg/ml, amnyna 100x30 mg/mi 4500
ketorolac trometamol injection solution, 30mg/ml, ampule 100x30mg/ml
. . . pacTBop 3a UHjekuujy/mHdysujy, 2 mg/ml, 5x5 ml
MO3AC11 uucatpakypujym / cisatracurium injection/infusion solution, 2mg/ml, 5x5ml 1000
MO5ABOS 30oMneApoHCKa KucenvHa KOHLIeHTpaT 3a pacTBop 3a uHdy3sujy, 4 mg/5 ml, 1x5 ml 900
zoledronic acid infusion solution concentrate, 4mg/5ml, 1x5ml
NO2BEO1 napaueTamon / paracetamol pacTBop 3a uHdyaujy, 10 mg/ml, 12x50 ml / infusion solution, 10mg/ml, 12x50ml 1250
NO2BEO1 napaueTamon / paracetamol pacTBop 3a uHdy3ujy, 10 mg/ml, 12x100 ml / infusion solution 10mg/ml, 12x100m/ 20836
NO5AB02 dnydeHasuH / fluphenazine pacTBop 3a uHjekumjy, 25 mg/1 ml, 5x1 ml / injection solution, 25mg/1ml, 5x1ml 1700
NO5AB02 (E:;':; i::;:: dgi::::ta; amnyna, 25 mg/ml, 1x1 ml / ampule, 256mg/ml, 1x1m/ 5000
NO5ANO1  nutnjym kap6oHar / lithium carbonate Kancyna Tepaa, 300 mg, 30x300 mg / hard capsule, 300mg, 30x300mg 5303
NO7BB01 ancyndupam / disulfiram Tabnete, 500 mg, 50x50 mg / tablets, 500mg, 50x500mg 857
NO7BBO1 ancyndupam / disulfiram Tabnete, 500 mg, 30x500 mg / tablets, 500mg, 30x500mg 2141
RO3AL02 unpaTtponujym-6pomua, candyrtamon pacTBOp 3a pacnplmBame, (0,5+2,5 mg)/2,5 ml, 20x2,5 ml 6555
ipratropium-bromide, salbutamol dispersion solution, (0.5+2.5mg)/2.5ml, 20x2.5ml|
. pacTBop 3a uHxanauujy, 50 mcg/nosa, 120 nosa
RO3BA0S nyTukason [ fluticasone inhalation solution, 50mcg/dose, 120 doses 1145
S01AA01 xnopamdenukon / chloramphenicol macr 3a oun, 10 mg/g, 1x5 g / eye cream 10mg/g, 1x59 23908

MACHWK JABHOT 3[1PAB/bA

U3Bop: CtpykTynmpaHa basa geduuutapHmx nekosa Opgceka 3a
NpOLIEHY 3ApaBCTBEHNX TEXHOMOrNja Koju Cy yBe3eHu Ha npeanor
MHcTuTyTa 3a jaBHO 3gpaBrbe Cpbuje

Opyrn geduvumnTapH NekoBM yBE3eHW Ha OBaj Ha4MH Cy:
13 rpyne nekosa 3a nevere PyHKUMOHaNHNx nopemehaja
upesa (ATC knaca A) Hioscin-butilbromid, notom (ATC kna-
ca C) Torasemide kao anypeTtuk XeHNneoBe NeTbe, XOPMOH

Source: Structured database of medications subject to shortag-
es of the Department for Health Technology Assessment, which
were imported at the proposal of the Institute of Public Health of
Serbia

Other medications affected by shortages, which had been
imported in this way included: from the group of medication
for the treatment of functional gastrointestinal disorders
(ATC class A) Hyoscine-butylbromide, followed by (ATC
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npegrer pexwa xunoduse (ATC knaca H) Somatropin,
aHTMHeonnactuk Pemetrexed (ATC knaca L) n nek 3a ne-
yere oborbera oka, aHTnbunotuk Chloramphenicol (ATC
knaca S).

MNpema Gpojy nakoBara (BOrymeH) yBeseHux aeduum-
TapHWUX nekosa u3aBajajy ce nekosn A n N knace npema
ATC knacudmkaumju, OOGHOCHO NEKOBU M3 rpyne fnekoBa
3a nevere (pyHKUmMoHanHnx nopemehaja upesa (21,83%)
N NEeKOBU ca AejcTBOM Ha HepBHU cucteMm (21,59%), 3a-
TMM criefje NeKoBM ca AeNoBakeM Ha KapAvoBacKyrap-
Hu cuctem (ATC knaca C), 14,12% v nekosu 3a CEH30pHe
opraHe (ATC knaca S), 13,92%. Pesyntatn oBe aHanuse
nokasyjy Aa ce aHTUMH(EKTMBHM NEKOBU 33 CUCTEMCKY
npuMeHy Hanase Ha LecTom MecTy ca 8,52% ydewha y
HeJocCTajyhMm nekoBMMa Koju Cy yBe3eHU y cknagy ca Ho-
BOM perynatmeoM (rpadomkoH 1).

MpadmkoH 1. ductpubyunja geduumtapHmx nekosa npe-
ma ATC knacama koju cy yBeseHu y Penybnuky Cpbujy y
nepuogy centembap 2023 — HoBembap 2024. roguHe, npo-
LeHTyarHa 3acTynibeHOCT Y OQHOCY Ha yKynaH obum yBe-
3eHux HegocTajyhmx nekosa Ha npegnor NJ3C

S — CeH30pHM OpraHu
sensory organs

R - pecnupaTtopHu cuctem
respiratory system

N — HepBHU cucTeM
nervous system

M = MULUMAHO-KOCTHU CUCTEM
musculoskeletal system

L — aHTMHeonnacTUUM U UMyHOMOAynaTopun
antineoplastics and immunomodulators

J = aHTMUH(EKTMBHN NEKOBU 3a CUCTEMCKY NPUMEHY
antiinfectives for systemic use

H — xopMoHCKM npenapaTtu 3a CUCTEMCKY NpUMeHy
hormonal formulations for systemic use

C - kapavoBacKkynapHu cuctem
cardiovascular system

B — KpB 1 KPBOTBOPHU OpraHu
blood and blood forming organs

A — anuMeHTapHM TPaKT U MeTabonusam
alimentary tract and metabolism

U3Bop: baza peduuyutapHux nekosa Oaceka 3a NpoLeHy 3gpas-
CTBEHWX TEXHOMNOruja Koju cy yBe3eHu Ha npeanor VIHctutyTta 3a
jaBHO 3gpaBrbe Cpbuje

class C) Torasemide as a diuretic of the loop of Henle, hor-
mone of the anterior lobe of the pituitary gland (ATC class
H) Somatropin, antineoplastic Pemetrexed (ATC class L)
and eye medication — antibiotic, Chloramphenicol (ATC
class S).

By the number of packages (volume) of imported medi-
cations subject to shortages, medications in ATC class-
es A and N stand out, i.e., medications from the group of
medicines for the treatment of functional gastrointestinal
disorders (21.83%), followed by the medication with neu-
rological action (21.59%), cardiovascular medication (ATC
class C) with 14.12% and sensory organ medication (ATC
class S) with 13.92%. The results of this analysis show that
anti-infectives for systemic use were ranked in sixth place
with 8.52% of the share in medication affected by shortag-
es imported in line with the new regulation (Chart 1).

Chart 1. Distribution of medication affected by shortages
by ATC classes imported into the Republic of Serbia in the
period from September 2023 to November 2024, percent-
age representation relative to the total volume of medica-
tions affected by shortage imported upon the proposal of
the NIPH

13,92

N 4 48
e 21,59
B .73

10,12

I 8,52

B 2 07

- 14,12
N 8,73
T 21,83

Source: Database of medications affected by shortages of the
Department for Health Technology Assessment, which were im-
ported at the proposal of the Institute of Public Health of Serbia
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3akrby4ak

HajsactynrbeHunjn geduumtapHm nekosu cy y rpynu A
dyHKUMoHanHW nopemehaju upesa v nekosu y rpynu N,
NeKoBM AejcTBa Ha HepBHW cucteM. [NpukaszaHa aHanusa
BaXkHa je kako O6u ce carnegane BpCTe M KONMMYMHE Heno-
cTajyhmux nekosa pagu obesbefhumBama ycnosa 3a 6orbe
nnaHMpawe KOHTUHyMpaHor cHabgeBawa IlekoBuma
30paBCTBEHUX YCTaHOBA Ha CBVMM HVBOVMA 3[paBCTBEHE
3awTuTe 1 omoryhmno HecmeTaHo OyHKLNOHMCaHEe Lieno-
KynHoOr 3gpaBcTBeHOr cuctema. Ha oBaj HauuH moryhe je
OLEeHNTK edpekTe perynaTtopHor okeupa, obaerbajyhu pe-
OOBHe nepvoguyHe aHanuae (HNp. nonyroguvilkse), oape-
OUTK NpuopuTeTe y npouecy HabaBke rnekoBa, a Takohe
N n3padyHaTtu yTuuaj Ha pecypce Penybnuykor dooHaa 3a
34paBCTBEHO ocurypake. PegoBHum npahexwem peryna-
TOPHMX Mepa, Te Ay6rbom aHanm3oMm KnacuUKOBaHUX
y3poka, y koMmnapaumju ca 3emrbama u3 okpyxewa n EY
npocTopa, MOXXeMO NPeBEeHTUBHO AenosaTtu Ha byayhe ae-
dumumTe nekosa.
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