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TPEHAOBW Y MPOMETY U NOTPOLUKbLUN AHTUAEMPECUBA U BEH3OAUA3SEMUAHA
Y PENYBIULU CPBUIN Y MEPUAOAY 2006-2019. TOANHA

Aunekcannap Menapesuh

WucTuTyT 3a jaBHO 3xpaBibe Cpouje ,,[lp Muan Jopanosuh baryt”

CaxeTak

AHTVAENpecuBU 1 6eH3o0aMa3eNHN ce KOPUCTE 3a hapMaKosOLLIKW TPET-
MaH MeHTanHux oborbeka y3 komnneMmeHTapHe obnuke Tepanuje 6ene-
»ehu pact y npomeTty Ha rnobanHom Hueoy. Liurs ctyavje je pa ucnuta
TpeHgoBe Yy MpoMeTy aHTuaenpecuBa n 6eHsoguasenuHa y Cpbujm y
nepuoay 2006—2019. roamHa. Moguwkun nogaum o NpoMeTy cy npeyse-
T of AreHuuje 3a NnekoBe U MeAuMUMHcka cpeacTtsa Cpbuje 1 nspaxeHu
y AeduHucaHnM gHeBHUM Ao3ama Ha 1000 ctaHoBHUka AHeBHO (DDD/
TID). TpeHaoBuM y npoMeTy npaheHn cy Kopuwhewem cermeHTMpaHe pe-
rpecuje. CermeHTMpaHOM perecujomM ce n3padyyHaBa NpoceyHa roguilka
npoueHTyanHa npomeHa (AAPC) y npomeTy TOKOM nocmaTtpaHor nepuo-
na og 2006. rogmHe o 2019. roamHe. lNMpomeTn aHTMaenpecusa n 6eH30-
anasenuna y 2019. roguHm nsHocunum cy 35 DDD/TID n 126 DDD/TID, ca
npoueHTyanHum noseharsunma og 360% 1 33% y ogHocy Ha 2006. rognHy
n ca AAPC BpegHocTuma og 11,8 (p < 0,001) n 0,7 (p = 0,564). Mehy
aHTugenpecvB/Ma Hajsehn NPOMET Cy MManu CEneKkTUBHU MHXMOUTOpK
npeysmmara CepoToHMHa. AHKCUONUTULM — AepuBaTn GeHsoamasenunHa
(NO6BA) cy 6unn Bogeha rpyna y npomety mehy 6eHsoanasenvHuma.
Bromazepam u Lorazepam cy nmanu Hajsehu npomeT y rpynu NOGBA.
JlekoBu cpogHu 6eH3oanasenuHuma (Zolpidem) cy Takohe nmanu pacty-
hu TpeHa npometa, nocebHo o 2006. roguHe ao 2009. roguHe. BeHso-
[OvasenuHn 1 aHTuaenpecvBsm cy 3abenexunu pact npometa y Cpbujy og
2006. roguHe o 2019. roguHe, npatehu cBeTcke TpeHAoBe.

Krby4yHe peum: npomeT nekoBa, 6eH3oanasenvHn, aHTu-
[AernpecyviBy, TPeHA, NOTPOLUHA FEKOBA

YBop

MeHTanHu nopemehaju yyectsyjy ca oko 40% y rognHa-
Ma XuBoTa n3rybrbeHmm 36or HeCcnoCcobHOCTH y3poKoBaHe
CBUM XPOHUYHMM cTanwuma y EBponu [1]. Camo yHunonap-
HW fenpecuBHY nopemMehaj je nosesaH ca oko 14% roavHa
XNBOTa U3rybrbeHnx 360r HecnocobHOCTW, NpeacTaBIba-
jyhu Bogehe xpoHn4yHo cTtarwe y EBponn mepeHo OBMM WH-
aukatopom [1]. MpoueHe cyrepuily aa Bulle of TpehuHe
oppacne nonynauuvje EBponcke yHuje natn 04 MeHTanHmux
bonectu [2]. HaxanocTt, camo TpehuHa ocoba ca MmeHTarn-
HUM GonectMma pobuja 6uno kakey Tepanujy [2]. Kako
y4ecTanocT AyweBHUX nopemehaja pacte ca cTtaperem
nonyrnauuje, 3a odekMBaTu je ga he npeBaneHuunja ayLes-
HMx nopemehaja pactn y EBponu y 6ygyhHocTtu.
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Abstract

Introduction: Antidepressants and benzodiazepines are used for the phar-
macological treatment of mental illness with complementary therapies,
with their global use showing an increasing trend. Aim: The aim of the
study is to examine trends in the use of antidepressants and benzodiaz-
epines in Serbia for the period 2006-2019. Method: Annual data on con-
sumption were taken from the Serbian Medicines Agency and expressed
in defined daily doses per 1000 inhabitants per day (DDD / TID). Con-
sumption trends were analysed using segmented regression. Segmented
regression calculates the average annual percentage change (AAPC)
in consumption during the observed period from 2006 to 2019. Results:
Consumption of antidepressants and benzodiazepines in 2019 were 35
DDD / TID and 126 DDD / TID, with percentage increases of 360% and
33% compared to 2006 and with AAPC values of 11.8 (p < 0.001) and
0.7 (p = 0.564) respectively. Among antidepressants, selective serotonin
reuptake inhibitors were the most widely used. Anxiolytics-derivatives of
benzodiazepines (NO6BA) were the most used group among benzodi-
azepines. Bromazepam and Lorazepam had the highest volume in the
NO6BA group. Benzodiazepine-related drugs (Zolpidem) also had a grow-
ing trend, especially from 2006 to 2009. Conclusion: Use of benzodiaz-
epines and antidepressants in Serbia increased, following global trends.

Keywords: drug use, benzodiazepines, antidepressants,
trend, drug utilization

Introduction

Mental disorders contribute to about 40% of years lived
with disability caused by all chronic conditions affecting
the European population [1]. Unipolar depressive disorder
alone is responsible for about 14% of the disability burden,
becoming the leading chronic condition in Europe based
on this indicator [1]. Estimations suggest that more than
a third of the adult population in European Union suffers
from mental illness [2]. Unfortunately, only a third of those
affected by mental iliness receive any treatment [2]. As
the incidence of mental disorders increases with the aging
population, the prevalence of mental disorders is expected
to increase in Europe in the future.
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Opf kacHux 1940-mx, y neyewy OyLeBHMX 6onectu 3ano-
yeTa je ynotpeba nNcMxoTponHuMx fiekosa [3, 4]. Y noyeTky,
neKkoBM Cy NpeacTaBrbany gogartak LWMPoKO pacnpocTtpa-
HEHUM NCUXOCoUMjanHMM 1 NCUXoTepanmjckum Metogama
TpaguumoHanHe ncuxujatpuje. Ca nopactoM 3Hawa O He-
ypoTpaHCMUTEpUMa, JbYACKO] aHaToMUju 1 huranonorujm
Mo3ra, papMakosoLLKe MeTode neyerwa cy gobujane Ha
3Havajy, WTo je 6uno npaheHo nosBehaweM Opoja ncmxo-
TponHux nekosa [3]. HoBa Tepanujcka pellerwa cy nose-
hana edukacHocCT nederwa omoryhasajyhu TpetmaH Beher
Opoj nauumjeHaTta, anu cy ytTuuana v Ha TPOLLKOBE Jleyera
[3, 5, 6]. YcnocTaBreare 1 HeroBawe npakce kopuherwa
NCUXOTPOMHUX NIEKOBA je 3aBMCUIIO Of, NOKaNHUX KIMHNY-
KX BOAMYA M CMEpHULA, MapKeTUHra, CKIIOHOCTU Tepa-
neyta n naumjeHara, 3aKOHCKMX Mponuca, Ha4nHa HadokK-
Hade TPOLLUKOBa feyvera U KynTyporoLwKux ocobeHocTu
apywTsa [7]. Ja 6u ce 06e36eamno npaBuiHo Kopuwhene
OBVIX NEKOBa, HWUXOBO M3haBare je Moryhe UckIby4mBo y3
obpasauy nekapckor peuenTta [8].

Kopuwhere MCUXOTPONHWX NEeKoBa MNpuBradn 3HavajHy
Naxkwy CTPYYHE U Mandke jaBHOCTW, uHnumpajyhu gebary
0 HUXOBOj MPEKOMEPHO] 1 HeogroBapajyhoj ynotpeou [9].
Mopaum n3 nojeauMHaYHNX roguHa ce YecTo npukasyjy 6es
feTtaroHuje aHanuse TpeHgosa nnv mehyHapogHux nope-
hewa. Lnrs oBe cTyauje je 6uo ga aHanvaupa TpeHgoBe y
npomeTy aHTMaenpecusa n 6eH3ognasenuHa y Penybnuum
Cpbujn 3a nepmnoa TOKOM Kojer cy nogaum o NpoMeTy Ha
HaLMOHaNHOM HVMBOY GUNM AOCTYMHMU.

MeTop,
Mopaum

AreHuuja 3a nekoBe u MeauuuHcka cpenctea Cpbuje
(AJTMMC) npukynrba nogaTke o NPOMETY U NOTPOLLHU fe-
koBa y Peny6nuum Cpbuju. Y pagy je nocmatpaH nepvog
oa 2006. go 2019. roanHe. Hocroum aossone 3a Npomet
nekoBa Ha Benuko y o6aBe3n Cy Aa [OCTaBrbajy nogartke o
npomeTty AreHumjn. CymmnpaHu nsseLlTaju ce peaoBHO 06-
jaBrbyjy Ha cajty AlIMMC-a y debpyapy Tekyhe 3a npeT-
xoaHy roamny [10]. Mpukynrbarwe nogataka je y ckrnagy ca
npenopykama CeeTcke 3apaBcTBeHe opraHm3auuje (C30),
ynme ce obesbefyje yjeaHayeHoOCT PUHaAHCUKjCKO-CTaTh-
CTMYKUX, PapMakoeKOHOMCKUX U enuaeMUONOLLKNX WH-
OukaTopa, HMXOoBa WHTEpHaLMOoHanHa ynopeamBocT U
npahexe TOKOM Ayxer BpemeHckor nepuoga [11]. LeHTap
C30 3a cratuctuky nekosa y HopBeLLIKOM WHCTUTYTY 3a
jaBHO 3[paBrbe je 3afyXeH 3a yCrnocTaBSbarbe U ogpxa-
Bake oBe MeTtogonoruje [12].

CacrtaBHu genosu metogornoruje cy AHaToMCKO-Tepanuij-
CKO-XeMujcka knacudpmkaumja (eHr. Anatomical Therapeutic

Since the late 1940s, the treatment of mental illness has
entered a new stage with the introduction of pharmaco-
logical substances [3,4]. Initially, these substances in
pharmaceutical forms served as an adjunct to widespread
methods of different psychosocial and psychotherapeutic
activities of traditional psychiatry. With increasing knowl-
edge of neurotransmitters, human anatomy, and brain
physiology, pharmacological treatment solutions took pre-
cedence, resulting in the rising number of drugs for differ-
ent conditions. New therapeutic solutions have increased
the efficiency of treatment by enabling the treatment of a
larger number of patients, but they have also affected the
costs of treatment [3,5,6]. Establishing and maintaining a
common practice depended on the local guidelines, adver-
tisements, preferences of therapist and patient, legal regu-
lations, methods of reimbursement of treatment costs, and
cultural preferences [7]. In order to ensure the proper use
of these drugs, the practice in Serbia and in most Euro-
pean countries is to prevent free purchase, only allowing
accessby prescription [8].

The utilization of psychotropic drugs received significant
public attention, provoking a debate about their excessive
and inadequate use [9]. Data based on individual years are
presented without further trend analysis or international
comparisons. The aim of this study was to analyse antide-
pressants and benzodiazepines consumption trends in the
Republic of Serbia during the period for which consump-
tion data at the national level are available.

Methods
Data

The Agency for Medicines and Medical Devices of Serbia
(ALIMS) collects data on the turnover and consumption of
medicines in the Republic of Serbia. The paper observes
the period from 2006 to 2019. Holders of licenses for
wholesale distribution of medicines are obliged to submit
data on trade and consumption to the Agency. Summary
reports are regularly published on the ALIMS website in
February for the previous year [10]. Data collection is in
line with the recommendations of the World Health Organi-
zation (WHO), which ensures uniformity of financial-statis-
tical, pharmacoeconomic and epidemiological indicators,
their international comparability and monitoring over a long
period of time [11]. The WHO Centre for Drug Statistics
at the Norwegian Institute of Public Health is in charge of
establishing and maintaining this methodology [12].

The components of the methodology are the Anatomi-
cal-Therapeutic-Chemical Classification (ATC) and the
defined daily doses (DDD) for a related ATC code [11].
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Chemical, ATC) n pedumHucaHe gHeBHe fose (DDD) 3a
aaty ATC wudppy [11]. ATC cuctem knacudmkyje aktmBHe
cacTojke riekoBa npema opraHy urm CUCTeMy opraHa Ha
Koje nekosu genyjy, ¢ 063Mpom Ha TepaneyTcka, hapma-
KornoLuka 1 xemmjcka caojctBa nekosa. DDD je TexHuuka,
cTaTUCTMYKa jeamHuLa Mmepe ynotpebe neka n He nspaxa-
Ba npenopyyeHy unm cteapHy gosy neka. OBa BpegHOCT
npencTaBiba NPOCeYHy AHEBHY 403y 3a NPMMapHy HANKa-
uMjy neka koa ogpacnumx, 6e3 ob63vpa Ha LieHy nakoBaha,
0obnuk, posy unu senuunny [13]. Npemaa ce nogaum nobu-
jajy og Hocunaua [o3Borie, OHM MPUBNMKHO odpaxasajy
NOTPOLLUKY, jep He MOCTOjU NPEeuu3Hnju MeTo 3a Mepere
KONUKO Cy nauujeHTn 3anpaso npeysenu nekosa. [loTpo-
lWHa CTaHOBHMLWTBA 3a cBaku ATC ce nspaxasa kao DDD
Ha 1000 ctaHoBHWKa AHeBHO (eHr. Thousand inhabitants
per day, TID). OBa cTatucTnyka BpeaHOCT cyrepuile Ko-
VKO je cTaHoBHMKa (og wux 1000) kopucTuno oapehexn
1eK U KOMNUKO je BMIo M3NoXeHOo AenoBakby Neka cBakora
naHa. Ha npumep, BpegHocT og 10 DDD/1000/gaH o3Ha-
YyaBa npoceyHy ynotpedy og 10 DDD Ha 1000 ctaHOBHMKaA
cBakora faHa y TOKy rogvHe; apyrum pednma, 1% nony-
nauuje je KopucTmo gedurHucaHy gosy cBakogHeBHO [14].

Y aHanuan cy npaheHu nekoBu U3 rpyne aHTuaenpecu-
Ba (ATC: NO6A) n 6eH3ogmnasenunHa. AHTMOENPECHBU Cy
KnacuunKoBaHN y HecenekTnBHe MHXMbuTope npeysmma-
ta MoHoamuHa (ATC: NO6AA), ceneKkTuBHe nHxMbuTope
MOHOBHOT Mnpey3umara cepotoHnHa (ATC: NOGAB), gok
CY MHXMObuTopn MoHoaMuH okcruaase A (ATC : NOBAG) u
apyrm antugenpecusu (ATC : NOBAX) rpynucanu y py-
ny octanux 6eHsognasenvHa. beHsognasenuHun ykrbyuyjy
aepusate 6eHsogmasenuHa mefy aHkcmonuTuumma (ATC
: NO5BA), xunHotnumma n cegatnusmuma (ATC : NO5CD),
Kao n nekoBe cpogHe 6eH3oanasenmHuma (ATC : NO5SCF).
Hajsaxnuju npegctaBHmum NOSCF rpyne cy 3-xvnHoTuum.
Mako no xemujckoj CTpyKTypu He npunagajy 6eH3ogunase-
NMHMMa y3 Koje ce 4eCcTO aHanuaupajy, 3-xvnHoTuum cy
aroHuctn GABA peLenTopa Koju ce NPBEHCTBEHO KOpUCTe
3a nevewe HecaHuue [15].

MpowmeT je aHanuavpaH kpo3 DDD/TID, nocebHo 3a aHTu-
aenpecuse 1 6eH3oanasenmHe.

AHanun3sa nopgartaka

3a aHanu3y BpeMeHCK/X TpeHAoBa NpomMeTa nocMaTpaHmnx
neKkoBa MpuUMereHa je cermMeHTupaHa perpecuja ca rnora-
puTaMCKoM TpaHcgopMaLujom, y3 NPETNocTaBKy O XOMO-
ckefacTMYHOCTM nogataka [16]. OBa perpecuja aHanuaunpa
TpeHaoBe npomeTa nekosa Tpaxehu npeBojHe Tauke (eHr.
Joinpoint) y kojuMa ce TpeH NpoMeTa CTaTUCTUYKN 3HaYaj-
HO Mewa. BpegHocTn nameny ase Tayke ogrosapajy rogu-
LUH-0j MpoUeHTYyarnHoj npoMenn (eHr. Annual percentage of

The ATC system classifies the active ingredients of drugs
according to the organ or system of organs on which the
drugs primarily act, according to the therapeutic, pharma-
cological and chemical properties of the drug. DDD is a
technical, statistical unit of measure of drug use and does
not express the recommended or actual dose of the drug.
This value represents the average daily dose for the prima-
ry indication of the drug in adults, regardless of the price
of the package, shape, dose or size [13]. Although data
are obtained from license holders, they roughly reflect con-
sumption because there is no method for measuring how
much medication patients have actually taken that would
be more precise . Population consumption for each ATC is
expressed as DDD per thousand inhabitants per day (TID).
This statistical value indicates how many people (out of
1000) used a certain medicine and how much they were
exposed to the action of the medicine every day. For ex-
ample, a value of 10 DDD / 1000 / day means an average
use of 10 DDD per 1000 inhabitants every day during the
year; in other words, 1% of the population used a defined
dose every day [14].

Drugs from the group of antidepressants (ATC: NOBA)
and benzodiazepines were analysed. Antidepressants are
classified into nonselective monoamine reuptake inhibi-
tors (ATC: NOBAA), selective serotonin reuptake inhibitors
(ATC: NO6AB), monoamine oxidase A (ATC: NOBAG) in-
hibitors and other antidepressants (ATC: NO6Aupina) and
others. Benzodiazepines include benzodiazepine deriva-
tives among anxiolytics (ATC: NO5BA), hypnotics and sed-
atives (ATC: NO5CD), as well as benzodiazepine-related
drugs (ATC: NO5CF). The most important representatives
of the NO5CF group are Z-hypnotics. They do not belong to
the benzodiazepines, with which they are often analysed,
in terms of their chemical structure; Z-hypnotics are GABA
receptor agonists that are primarily used for insomnia
treatment [15].

Consumption was analysed through DDD / TID specifically
for antidepressants and benzodiazepines.

Data analysis

For the analysis of time trends in the consumption of the
observed drugs, segmented regression with logarithmic
transformation was applied with the assumption of ho-
moskedastic data [16]. This regression analyses drug con-
sumption trends by looking for breakpoints (“joinpoints”) at
which the consumption trend changes statistically signifi-
cantly. The values between the two points correspond to
the Annual Percentage Change (APC). The change during
the total observation period from 2006 to 2019 represents
the average annual percentage change (AAPC). The null
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change, APC). lNpomeHa TOKOM yKymHOT nepvoga nocma-
Tpawa of 2006. go 2019. roguHe npeacTasiba NPOCEYHY
roauLUmbYy NpoueHTyanHy npoMeHy npometa (eHr. Average
annual percentage of change, AAPC). Hynta xunortesa
cyrepuLle o4cyCcTBO NPEBOjHUX Tadaka. MakcumanaH 6poj
NPeBOjHMX Tayaka je NnocTaBrbeH Ha ABe. 3a aHanuay je
kopuwheH ogroBapajyhu ctatuctnykm nporpam [17].

Pe3ynTtatu
AHTNgenpecuseun

MpomeT aHTUAenpecmBa nopacTtao je 4,6 nyta, ca 8 DDD/
TID y 2006. rognHm Ha 35 DDD/TID y 2019. rogunn. AAPC
y nocmarpaHom nepuogy usHocuo je 11,8 (p < 0,001) n
Huje 6uno npeBojHUX Tadaka (joinpoint). CenekTNBHN WH-
XnMonTOpM npeysmMMara CEepoTOHVMHA MManu cy HajBehu
npomet og, 5 DDD/TID y npoj roguHu n 26 DDD/TID y no-
cnegwoj roguHn nocmatpana. OHu cy YnHunm 67% npo-
MeToBaHuX aHTugenpecuea y 2006. rognHn n 82% y 2019.
roAnHK, ca BpegHowhy npoceyHe rogviike npoueHTyarn-
He npomeHe npometa AAPC = 12,4 (p < 0,001). lNlekosu
cBpcTaHu y OcTtane aHTugenpecuse cy 3abenexunu Haj-
Behu nopact npometa og AAPC = 17,2 (p < 0,001) ca 0,8
DDD/TID y 2006. roguHn Ha 7 DDD/TID y 2019. roguHu.
MAO-nHxnbuTopu nmanu cy onagajyhu TpeHg npometa ca
AAPC =-1,2 (p = 0,206).

-* Antidepressants

Aleksandar Medarevi¢

hypothesis suggests the absence of inflection points. The
maximum number of turning points is set to two. An appro-
priate statistical program was used for the analysis [17].

Results
Antidepressants

Consumption of drugs for the treatment of depression in-
creased 4.6 times, from 8 DDD/TID in 2016 to 35 DDD/TID
in 2019. AAPC was 11.8 (p < 0.001) during the observed
period without joinpoints. Selective serotonin reuptake in-
hibitors had the greatest consumption of 5 DDD/TID in the
first year and 26 DDD/TID in the last year of observation.
They accounted for 67% of antidepressant consumption in
2006 and 82% in 2019. They had AAPS = 12.4 (p < 0.001).
Other antidepressants recorded the largest increase with
AAPC =17.2 (p < 0.001), with consumption increased from
0.8 to 7 DDD/TID. MAO-inhibitors use had decreased with
AAPC =-1.2 (p = 0.206).

-#- Selective serotonin reuptake inhibitors

-# Non-selective monoamine reuptake inhibitors -#- Other
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MpadmkoH 1. MNpomeT aHTMaenpecusa y Cpbuju og 2006.
roguHe go 2019. roanHe y DDD/1000 ct./gaH

BeH3oguasenuHu

MpomeT 6eH3oanasenvHa y Cpbuju je nopactao 3a Tpehu-

Hy TOKOM nocmatpaHor nepuoga ca 94 DDD/TID y 2006.
Ha 126 DDD/TID y 2019. rogunu. lNMpoceyHo roguvilikse
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Figure 1. The consumption of antidepressants in Serbia
from 2006 to 2019 in DDD/1000 inhabitants/day.

Benzodiazepines
The consumption of benzodiazepines in Serbia increased

by a third from 94 DDD/TID in 2006 to 126 DDD/TID in
2019. The average annual increase was 0.7% (AAPC =
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nosehawe nsHocuno je 0,7% (AAPC = 0,700; p = 0,564).
PacT je 610 KoHCTaHTaH 6e3 NpeBojHNX Tavaka (joinpoint).
AHKCHMONUTULM Cy MManu Hajsehn ygeo y npomety, bene-
xehu pact ca 92 DDD/TID Ha 115 DDD/TID Tokom nocma-
TpaHor nepuoga n AAPC = 0,3 (p = 0,806). Y npeocrtane
[Be rpyne yodeHa je no jegHa npenomMmHa Tadka. beHsogu-
asenuHu cepcTaHn Mefy XMNHOTUKE U ceagaTuee cy umarnm
npenomHy Tayky y 2016. roguHn ca CTaTUCTUYKM 3Hauaj-
HUM nagom npometa oa 2006. roguHe o 2016. rognHe
(APC = -10,0; p = 0,002). HakoH 2016. roguHe ycneamo
je nopact npometa NO5CD rpyne nekosa (APC = 20,7; p
= 0,266). JlekoBu cpogHu GeH3oaMasenuHrMa nManu cy
cTaTUCTMYKK 3HavajHy BpegHocT AAPC =421 (p < 0,001),
6enexehwn pactyhm npomet ca 0,1 DDD/TID y 2006. Ha 8,1
DDD/TID y 2019. rognHu. OBa rpyna je umarna npenomMmHy
Tauky y 2009. rogmHun ca APC = 111,1 (p = 0,007) npe u
APC = 26,2 (p < 0,001) HakoH Te rogunHe.

-# Benzodiazepine (total)

-* Hypnotics and sedatives: Benzodiazepine -#-

Day
o
N W
o o

Benzodiazepine DDD/1000 inhabitans/ Da
BEa22338883

-y
o

S e i O

2006

o

2007 2008 2009 2010 2011

NpadmkoH 2. NpomeT 6eH3oanasenmHa y Cpouju og 2006.
rogunHe o 2019. rogmuHe y DDD/1000 ct./gaH

JlekoBu 13 NO5BA, NO5CD n NO5CF aHanuaupaHu cy Ha
HMBOY MojeanHavHe cyncTaHue Kojoj ogroBapa MetTu HMBO
ATC knacudukaumje (rpadmkoH 3). Bromazepam (ATC:
NO5BAO08) n Lorazepam (ATC: NO5BA06) cy npegma-
4nnn y nNpomeTty ca BpegHocTuma npometa og 35 DDD/
TID n 28 DDD/TID y 2019. roanHn n AAPC BpegHocTMma
on 1,7 3a Bromazepam n 1,8 3a Lorazepam, wTto cyre-
pvle pacT npomeTa oBa ABa feka. TpeHOoBM pacTa 3a
OBa ABa fneka HUCy BunM CTaTUCTUYKN 3HaYajHK, a Y Hn-
XOBOM MPOMETY Huje Buno 3HayajHMx MpPeBOjHUX Tadaka
(joinpoint). Ynotpeba nekoea Diazepam (ATC: NO5BA0O1)
n Midazolam (ATC: NO5CDO08) nmana je onagajyhu TpeHa
ca BpegHoctuma AAPC = -4,0 (p = 0,061) 3a Diazepam
n AAPC = -3,9 (p = 0,490) 3a Midazolam. Jlek Diazepam
je nmao npomert og 26 DDD/TID, a Midazolam og 3 DDD/
TID y 2019. lNpowmeT neka Midazolam je nMao cTaTUCTUYKK

e 3 e . et Joylilh feplieiie aSpmp- S

2012

0.7, p = 0.564). Anxiolytics accounted for the largest con-
sumption share, increasing from 92 DDD/TID to 115 DDD/
TID during the observed period and AAPC = 0.3 (p = 0.806).
In the other two groups, one breakpoint was observed in
each. Among hypnotics and sedatives, Benzodiazepine
had a joinpoint in 2016 with a significant decrease in con-
sumption from 2006 to 2016 (APC = -10.0, p = 0.002). Af-
ter 2016, the consumption of the NO5CD drug group in-
creased (APC = 20.7; p = 0.266). Benzodiazepine-related
drugs had statistically significant AAPC =42.1 (p < 0.001),
from 0.1 DDD/TID in 2006 to 8.1 DDD/TID in 2019. This
group had a joinpoint in 2009 with APC = 111.1 (p = 0.007)
before and APC = 26.2 (p < 0.001) after that year.

Anxiolytics: Benzodiazepine
Hypnotics and sedatives: Benzodiazepine related drugs

—_—— -

- =

2013
Year

2014 2015 2016 2017 2018 2019

Figure 2. The consumption of benzodiazepines in Serbia
from 2006 to 2019 in DDD/1000 inhabitants/day.

Medications from NO5BA, NO5CD, and NO5CF groups
were analysed on the substance level which corresponds
to the fifth level of the ATC classification (figure 3). Broma-
zepam (ATC: NO5BAO08) and Lorazepam (ATC: NO5BAQG)
were most used, with consumption volumes of 35 DDD/TID
and 28 DDD/TID in 2019 and AAPC values of 1.7 for Brom-
azepam and 1.8 for Lorazepam, suggesting increasing
trends in consumption. Growth trends for these two drugs
were not statistically significant. Consumption of Diazepam
(ATC: NO5BAO01) and Midazolam (ATC: NO5CDO08) showed
decreasing trends with AAPC = -4.0 (p = 0.061) for Diaze-
pam and AAPC = -3.9 (p = 0.490) for Midazolam with utili-
zation of 26 DDD/TID and 3 DDD/TID in final year, respec-
tively. Midazolam had a statistically significant drop until
2016 (APC =-13.6, p = 0.002), after which its consumption
grew (APC = 37.4, p = 0.180). Zolpidem (ATC: NO5CF02)
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3HavajaH nag og 2006. roguHe 0o 2016. roanHe (APC =
-13,6; p = 0,002), HakoH 4Yera je HEroB NPOMET MoYeo Aa
pacte (APC = 37,4; p = 0,180). Jlekou Zolpidem (ATC:
NO5CF02) (AAPC = 42,2; p < 0,001) n Alprazolam (ATC:
NO05BA12) (AAPC =4,7; p = 0,015) cy umanu cTaTucT1yku
3HavajHe roguLLe NpoMeHe 1 3HavajHo noBeharbe obuma
npomeTta o BpegHoctn og 8 DDD/TID mn 26 DDD/TID y
2019. roamHun. Zolpidem je umao pact npometa og 2006.
roanHe o 2009. roguHe (APC = 111,0; p < 0,007) u cno-
pujn pact og 2009. roguHe go 2019. rognHe (APC = 26,3;
p < 0,001). NMpomet neka Nitrazepam (ATC: NO5CDO02) je
usHocuo camo 1 DDD/TID y 2019. rognHn, 6enexehn pact
TOKOM MOCMaTpaHor nepuoaa Koju Huje 6no cTaTMcTUYKK
3HavajaH (AAPC =1,2; p = 0,819).

—* Alprazolam

% Diazepam -#- Midazolam

Aleksandar Medarevi¢

(AAPC =42.2,p <0.001) and Alprazolam (ATC: NO5BA12)
(AAPC = 4.7, p = 0.015) had statistically significant annual
changes and significant increase with consumptions of 8
DDD/TID and 26 DDD/TID in 2019, respectively. Zolpidem
had a surge in utilization from 2006 to 2009 (APC = 111.0,
p < 0.007) and a slower increase thereafter (APC = 26.3, p
< 0.001). Nitrazepam (ATC: NO5CDO02) utilization was only
1 DDD/TID in 2019, with a related statistically insignificant
AAPC of 1.2 (p = 0.819).

Zolpidem

-®- Bromazepam -#- Lorazepam -# Nitrazepam

- [ %] [+ B o
o o o o o

BNZ and Z-drugs DDD/1000 inhabitans/ Day

(=

2006

2007

2008 2009 2010 2011

MpadmkoH 3. MNMpomeT BeHzognasenvHa n 3-XMNHOTUKA Y
Cp6ujn og 2006. rognHe go 2019. roguHe y DDD/1000 cT./
OaH

Ouckycuja

Op 2006. rogmnHe oo 2019. roguHe NpoMeT aHTuaenpecu-
Ba 1 GeHsogmasenuHa je nopactao y Cpbuju npema no-
pauuma AJTMMC-a. MNMpomeT aHTMaenpecrBa je nopacrao
ckopo net nyta. OBaj Hanas je y cknagy ca HeaBHOM CTy-
OunjoM Koja je oTKpuna pactyhe TpeHaoBe y kopuwwhemwy
NMCUXOTPOMHUX JIeKOBa TOKOM AeCeTOoroauvllikser nepvoga
Ha rmobanHom HuBoy [18]. HajpasBujeHuje gpxaBe cBeTa
cy nmane Hajsehy notpowmy n benexune Hajsehu pact
NOTPOLLHE Y NOCMaTpaHOM nepuoay.

AHTUgenpecuemn cy umanu ysehawwe npomerta y Cpbuju ca
npoceYHUM roguikbmum pactoM o 11,8%, koju je 6uo Behu
y OOHOCY Ha MpOCEeYHy roaviiky ctony pacta of 3,5% Ha
cBeTckoMm HuBoy [18]. NpomeT aHTugenpecuBa Ha HUBOY
nonynauuje y Cpbuju 6uo je Ha H1Boy Xpsatcke (34 DDD/
TID), nsHag mahapckor Hueoa (30 DDD/TID), a Huxu Hero

2012

2013
Year

Figure 3. The consumption of benzodiazepines and Z-
hypnotics in Serbia from 2006 to 2019 in DDD/1000 inhab-
itants/day.

2014 2015 2016 2017 2018 2019

Discussion

From 2006 to 2019, the consumption of antidepressants
and benzodiazepines increased in Serbia, according to
ALIMS data. The consumption of antidepressants in-
creased almost five times. This finding is consistent with
a recent study that found growing trends in the use of psy-
chotropic drugs over a ten-year period globally [18]. The
most developed countries in the world had the highest con-
sumption and recorded the highest growth in consumption
in that period.

In Serbia, antidepressant use showed an annual growth
rate of 11.8%, which was higher than the average annual
growth rate of 3.5% worldwide [18]. The turnover of antide-
pressants at the level of the population in Serbia was at the
level of Croatia (34 DDD / TID), above the Hungarian level
(30 DDD / TID), and lower than in Slovenia (63 DDD / TID)
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y CnoseHnuju (63 DDD/TID) [19, 20]. Vicnang, MopTtyran,
Ayctpanuja, lUnaHuja n LBeacka cy ceeTcku nuaepu, C
npometoMm Behum og 100 DDD/TID [20]. Pacty npometa
aHTugenpecusa HajBuLLe je JOMPUHEOo pacT NpoMmeTa UH-
XnbMTOpa MOHOBHOI Mpey3nMaka CepoTOHMHA, Koju cy
YnHUNKU Hajehn yoeo npomerta aHTuaenpecusa [21, 22].
Moryha ob6jawnera 3a pactyhu TpeHaa nponvcunBaka 1
n3gaBaka OBUX NEKOBA Of CTpaHe fekapa cy nosehaHa
y4ecTanocT genpecusHux nopemehaja, npogyxeHo neve-
He N LUMPOKM KpuTepujymu 3a yBohewe hapmakonoLlke
Tepanuje, y3 HejacHe CMepHULE 3a HEeHO OKOHYare [23].
Heke KynTyponoLuke KapakTepuCTUKe W KapakTepuCTUKe
3[paBCTBEHMX CUCTEMA (TPOLLUKOBU 3a nekose u 6poj ne-
Kapa onwTe npakce npemMa 6pojy CTaHOBHUKA) NOBe3yjy ce
ca nosBehaHuM kopuwherwem aHTugenpecusa [22, 24—26].
Takohe, nopacT npomeTa Moxe 6utn nocneguua moryher
Kopuwherwa aHTuagenpecrBa 3a TPETMaH Hencuxujatpuj-
CKMX CTaka WUnn ru3onosaHux nopemehaja cnasawa [27,
28]. JaHac je bapmakonoLLKn TpeTMaH MeHTanHux bone-
CTW 1 CTaka AOMVHAHTaH BuA rnevera oBux nopemehaja
3gpasrba. 1o Hekum cTyavjama, NeKOBU Ce KOPUCTE Y CKO-
po 80% meHTanHux Gonectn n ctawa [29]. 36or Tora 6m
6uno notpebHO cnpoBecTn AofdaTHa MCTpaxuBaka Koja
6un pasmotpuna edpekte obesbefewa npuctyna Apyrum
obnmumma nevemna, kako y 6onHuuama Tako u 'y npumap-
HOj 30paBCTBEHOj 3allTUTK [26].

MpomeT 6eH3oanasenvHa y Cpbuju je 6enexno dnykTya-
uuje, y3 bnarv nopacTt TOKOM nocmarpaHor nepuoga. Mpo-
MeT je 6uo HajHwku y 2010. roamHn, a HajBuLLK y nocnea-
H0j roavHM nocmatpamna, Bapupajyhm oko 100 DDD/TID.
Hok 6eH3oamasenuHn OGenexe camMoO He3HaTHU Mopact,
npoMeT 3-XUMHOTMKa je 3Ha4vajHO nopacTtao, NocebHo Yy
nepuogy oa 2006. roguHe o 2009. roguHe. Pact 3-xun-
HOTUKa je NMOBe3aH Ca BENUKMM OYeKMBarUMa Koja cy npa-
TuIna OBe IiekoBe Yy NpBUM rognHama kopuwhera, kaga
Cy ce cMmaTpanu eukacHujum n 6e3begHujM og LUMPOKO
pacnpocTpaweHux bGeHsogmaslenmHa [30]. Ha cBeTckom
HMBOY, NOCTOjW OMNWTUN TPEHA CMakera ynoTpebe 6eH3o-
AmasenuHa Ha padvyH nopacTta ynotpebe aHTugenpecumsa.
Op 3emarba 6uBle JyrocnaBuvje TakaB TpeHA MOCTOjU Y
CnoseHuju [20]. CynpoTHO, Y HEKMM CyCeHUM 3eMIbama,
nonyt XpBatcke, notpowra 6GeH3ogmasenuHa pacte. Y
XpBaTtckoj cy ABa aHkcuonutuka, Diazepam u Alprazolam,
6unn mehy npBUX geceT No NPoMeTY, Ha CeAMOM U aece-
ToM MecTy Mehy ceum nekosuma y 2019. roguHun. Ta gBa
neka cy umana ykynHu npomet og 67 DDD/TID y nopehe-
tby ca 52 DDD/TID y Cp6uiju [19]. I Ha rmobanHom HuBOY,
Xpatcka n Cpbuja cy npeno3HaTte no BENMKOj NOTPOLLHU
xunHoTuka [18]. 3a pas3nuky op aHTMAenpecuBa, aHKCu-
ONUTULM CYy HaMEHEHWN KpaTKOTpajHOj ynoTpebu, Ao Haj-
Ayxxe Hekonuko gaHa unu Heperba [31]. To objawrasa
N30CTaHaK M3paXXeHOor KOHTUHYMpaHOr nopacra NpoMeTa.

[19, 20]. Iceland, Portugal, Australia, Spain and Sweden are
world leaders, with a turnover of more than 100 DDD / TID
[20]. The increase in the consumption of antidepressants
was mostly due to the increase in the consumption of se-
rotonin reuptake inhibitors, which accounted for the largest
share of the consumption of antidepressants [21, 22]. Pos-
sible explanations for the growing trend of prescribing and
dispensing these drugs by physicians are the increased
incidence of depressive disorders, prolonged treatment,
and broad criteria for introducing pharmacological therapy
with unclear guidelines for its cessation [23]. Some cultural
and health system characteristics (drug costs and number
of GPs per capita) are associated with increased use of an-
tidepressants [22, 24—26]. Also, the increase in consump-
tion may be a consequence of the possible use of antide-
pressants for the treatment of non-psychiatric conditions
or isolated sleep disorders [27, 28]. Nowadays, the phar-
macological treatment of mental illnesses and conditions is
the dominant type of treatment for these health disorders.
According to some studies, drugs are used in almost 80%
of mental illnesses and conditions [29]. Therefore, addi-
tional research would be needed to consider the effects of
providing access to other forms of treatment in both hospi-
tals and primary care [26].

The consumption of benzodiazepines in Serbia record-
ed fluctuations with a slight increase during the observed
period. The consumption was the lowest in 2010, and the
highest in the last year of observation, varying around 100
DDD / TID. While benzodiazepines recorded only a slight
increase, the consumption of Z-hypnotics increased sig-
nificantly, especially in the period from 2006 to 2009. The
growth in Z-hypnotics use is associated with the high ex-
pectations that accompanied these drugs in the first years
of use, when they were considered more effective and
safe than the widespread benzodiazepines [30]. Globally,
there is a general trend of declining benzodiazepine use
at the expense of increasing antidepressant use. Of the
countries of the former Yugoslavia, such a trend exists in
Slovenia [20]. However, in some neighbouring countries,
such as Croatia, benzodiazepine consumption is rising. In
Croatia, two anxiolytics, Diazepam and Alprazolam, were
among the top ten in terms of consumption, in seventh and
tenth place among all drugs in 2019. These two drugs had
a total turnover of 67 DDD / TID compared to 52 DDD /
TID in Serbia [19]. At the global level, Croatia and Serbia
were recognized for their high hypnotics consumption [18].
Unlike antidepressants, anxiolytics are intended for short-
term use, up to a few days or weeks [31]. This explains
the lack of a pronounced continuous increase in consump-
tion. On the other hand, due to the demographic trends of
increasing population age, an increase in benzodiazepine
consumption should be expected in the future, according
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C gpyre cTpaHe, 36or gemorpadckux TpeHaoBa yeeharwa
nonynauuje ctapux Tpeba ovekvMBaTu pacTt npometa 6eH-
3oamasenuHa y 6yayhHocTn, ¢ 063Mpom aa cTyaumje rosope
[a vHavBMayanHa noTpowra 6eH3ognasenuHa pacTe ca
ctapewem [32, 33]. lNpoceyHa noTpolwra 6eH3ognasenu-
Ha mefy ctapujuma of 65 roguHa y 3emrbama EBporicke
yHuje je 86 DDD/TID, ca Behum kopuwherem gyrogeny-
jyhmx npenapata. N mehy oBum 3emrbama nocTtoje Benu-
Ke pasnuike y npomety, oa Wtanwvje rge cy Te BpeaHoOCTH
onucke Hynu, go Moptyrana, LWnanwuje, Upcke, NcnaHaa
rae cy Te BpedHOCTW CKOpO ABOCTPYKO Behe of mpoceka
EBponicke yHuje [34].

OrpaHuyera

Mogaum kopuwheHn y 0BOj CTyauju ce 3acHUBajy Ha oba-
BE3HVM U3BELLTajuMa Hocunawa Jo3Bore 3a MPOMET JIEKO-
Ba Ha Benuko. NpeacTtaBrbakbe nekosa kpo3 ATC knacu-
dumkaumjy uma cBoje HefocTaTKe jep UCTUYE caMo [faBHy
Tepanujcky nHaukauujy, saHemapyjyhu ocrane nHavkauum-
je. Ha npumep, Diazepam ce moxe KOPUCTUTK 3a Nneyere
aHKCMOo3Hor nopemehaja, ankoxonHor ancTUHeHuujanHor
cvHOpOMa, enunenTUYKor cTaTyca, 3a penakcauujy cke-
netHux muwmha n npeaHectetTuydky npunpemy [35]. Bpoj
KOPMCHUKa fekoBa MOXe Aa OACTYNW Of OHOT U3PaXKeHor
y DDD/TID n3 Buwe pasnora, ykiby4yjyhn HUCKy aaxepeH-
Ly U NCTOBPEMEHY yrnoTpeby BuLLEe lekoBa U3 UCTe rpyne,
LITO je 3acTynibeHo Mefy KopucHUUMMa GeH3oanasennHa
[35-37]. Ctona ocoba Koje ce He Nnpuapxasajy nponMcaHe
Tepanuje ce kpehe og 13% Ha noveTKy TpeTmaHa 40 Npeko
50% HakoH LwecT meceun nevera [38].

3akrbyuum

lMpomeT aHTUAenpecuBa n G6eHsogmasenuHa y Cpbuju je
nopactao og 2006. go 2019, npatehun cBeTcke TpeHAOBE.
OGe rpyne nekoBa cy nmarne KOHCTaHTaH pacT 6e3 NpeBoj-
HMX Ta4yaka. PacT je nocebHo npumeTaH Mehy aHTugenpe-
cuBMMa 1 6uo je Behu of cBETCKOr npoceka.
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to the study which found that individual consumption of
benzodiazepines increases with age [32, 33]. The average
consumption of benzodiazepines among people over 65
in the European Union is 86 DDD / TID, with greater use
of long-acting drugs. There are also large differences in
turnover between these countries, from Italy, where these
values are close to zero, to Portugal, Spain, Ireland, Ice-
land, where these values are almost twice as high as the
European Union average [34].

Limitations

The data used in this study are based on the mandatory
reports of wholesale marketing authorization holders. The
presentation of drugs through the ATC classification has
its drawbacks because it emphasizes only the main thera-
peutic indication, ignoring other indications. For example,
Diazepam can be used to treat anxiety disorder, alcohol
withdrawal syndrome, status epilepticus, skeletal muscle
relaxation, and pre-anaesthetic preparation [35]. The num-
ber of drug users may deviate from that expressed in DDD
/ TID for numerous of reasons, including low adherence
and use of multiple drugs from the same group, which are
common among benzodiazepine users [35-37]. The ra-
tio of people who do not adhere to the prescribed therapy
ranges from 13% at the beginning of treatment to over 50%
after six months of treatment [38].

Conclusions

The consumption of antidepressants and benzodiazepines
in Serbia increased from 2006 to 2019, following world
trends. Both drug groups had a constant growth without
breakpoints. The growth is especially noticeable among
antidepressants and was higher than the world average.
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