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ABSTRACT

Aim To investigate outpatient consumption of antibiotics during 
the 2006-2010 period in the City of Zagreb and compare it with 
other European countries.

Methods Data on outpatient consumption of antibiotics were 
obtained from all pharmacies in the City of Zagreb. Based on the 
data obtained, the number of defined daily doses per 1000 inhabi-
tants per day (DDDs/TID) were calculated for each ATC subgro-
up. Drug Utilization 90% (DU90%) method and ratio indicators 
were used for the assessment of drug prescribing quality.

Results During the period of five years total antibiotics consump-
tion has declined from 37.38 DDDs/TID in 2006 to 33.28 DDDs/
TID in 2010. The most frequently prescribed subgroup was peni-
cillins (J01C). DU90% segment included 10 out of a total of 32 
antibiotics in the year 2006 and 10 out of a total of 23 antibiotics 
in the year 2010.  Leading position in the consumption, in 2006 
and 2010, was held by broad-spectrum antibiotics, moreover their 
consumption increased in 2010.

Conclusion Consumption of antibiotics in Zagreb is still very 
high and is similar to the consumption in European countries with 
the highest consumption of antibiotics. Reduced consumption of 
narrow-spectrum antibiotics and unjustified increase in the con-
sumption of broad-spectrum antibiotics suggess that physicians do 
not follow clinical guidelines.
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INTRODUCTION

Antibiotics are among the most widely prescri-
bed drugs. Their discovery brought many benefits 
and because of that they are often called “miracle 
drugs” (1). However, with the beginning of their 
use, resistance to them started to develop. Today, 
resistance has become a global threat because all 
the benefits that antibiotics have brought could be 
irretrievably lost (1-3). Furthermore, infections 
caused by resistant microorganisms are difficult 
and often recurrent, leading to the need for new 
drugs, more clinical trials and for longer hospital 
stayg which is an enormous economic problem 
(1-4). For these reasons antibiotic consumption 
and resistance have become a topic of numerous 
studies whose data allow detection of crisis are-
as. It also influenced the development of many 
national programs aimed at tracking antibiotic 
resistance and its prevention (1-3). In Europe in 
2009, Croatia was ranked 12th by antibiotic con-
sumption among 32 countries. Therefore, Croatia 
is one of the countries with a high consumption 
of antibiotics (5). The aim of this study was to 
investigate outpatient consumption of antibiotics 
during the 2006-2010 period in the City of Zagreb 
and comparison with other European countries.

METHODS

Data on the outpatient utilisation of antibiotics in 
the City of Zagreb were collected during the years 
2006-2010. Data were obtained from all pharma-
cies in Zagreb. To calculate antibiotics consump-
tion Anatomical Therapeutil Chemical Classifi-
cation System With Defined Daily Doses, (ATC/
DDD) methodology of the World Health Organi-
zation (WHO) was used (6-10). Based on the data 
obtained  the number of DDD and DDD per 1000 
inhabitants per day (DDDs/TID) was calculated 
for each individual drug using ATC indexes with 
DDDs for 2006-2010 as the standard rate for the 
monitoring of drug consumption and in that way 
data obtained become comparable between moni-
tored years and different communities. Using the 
ATC/DDD methodology, the total consumption of 
systemic antibiotics (J01) for each reference year 
was calculated and the consumption of each sub-
group and for each antibiotic by the generic name 
was also calculated. As a measure of rationality of 
antibiotics prescribing ratio indicators were cal-
culated: beta-lactam antibiotics / antibiotics for 

systemic use (J01D/J01), quinolone antibiotics / 
antibiotics for systemic use (J01M/J01), penicillin 
/ antibiotics for systemic use (J01C / J01), amoxi-
cillin / amoxicillin + amoxicillin in combination 
with clavulanic acid (J0CA04/J0CA04 + J0CR02) 
(11). Drug Utilisation 90% (DU90%) method was 
used on assessment of drug prescribing quality 
at the population level and total cost/DDD, cost/
DDD within DU 90% segment, cost/DDD outside 
DU 90% segment were calculated (12). 

RESULTS

Total consumption of antibiotics in the period from 
2006 to 2010 have decreased from 37.38 DDDs/
TID in 2006 to 33.28 DDDs/TID in 2010. During 
the study period the most prescribed subgroup was 
penicillins (J01C). Penicilins also had the greatest 
decreasenin the consumption from 18.53 DDDs/
TID in 2006 to 15.68 DDDs/TID with lowest 
consumption in 2008 (13.71 DDDs/TID). Slighy 
decrease in the consumption was recorded in tetra-
cyclines (J01A), sulphonamides and trimethoprim 
(J01E) and quinolons (J01M). During all 5 years 
cephalosporins (J01D) were the second most pres-
cribed subgroup. Their highest consumption was 
recorded in 2010 with 7.83 DDDs/TID and the 
lowest in 2007 with 4.95 DDDs/TID (Table 1). 

Therapeutic
subgroup 
code

Name of therapeutic 
subgroup

DDDs/TID*

2006 2007 2008 2009 2010

J01A Tetracyclines 2.54 1.44 1.44 2.08 1.91

J01C Beta-lactam antibacte-
rials, penicillins 18.53 14.00 1371 16.98 15.68

J01D Other beta-lactam 
antibacterials 7.65 4.95 5.39 7.67 7.83

J01E Sulfonamides and 
trimethoprim 1.39 1.26 1.13 0.86 0.75

J01F Makrolides, lincosami-
des and streptogramins 4.04 3.24 3.15 4.33 4.19

J01G Aminoglycoside anti-
bacterials 0.15 0.16 0.27 0.38 0.19

J01M Quinolone antibac-
terials 2.16 1.34 1.44 1.90 1.71

J01X Other antibacterials 0.91 0.44 0.63 0.93 1.03
J01 Antibacterials for systemic 
use total: 37.38 26.82 27.17 35.12 33.28

Table 1. Outpatient utilization of antibiotics by ATC code in 
Zagreb during the period 2006-2010

*Number of defined daily doses per thousand inhabitants per day

Table 2 presents drugs within the DU 90% segment 
for 2006 and 2010, share of their consumption wit-
hin the group J01 (antibiotics for systemic use), cost 
per defined daily doses (cost / DDD) expressed in 
HRK within the DU 90% segment outside DU 90% 
segment and the overall cost/DDD. DU 90% se-
gment included 10 out of a total of 32 antibiotics in 
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the year 2006 and 10 out of a total of 23 antibiotics 
in the year 2010. Lower total cost/DDD, cost/DDD 
within DU 90% segment, cost/DDD outside DU 
90% segment was recorded in 2010. The greatest 
increase in the consumption was showd by amoxi-
cillin in combination with clavulanic acid, with 
6.6% increase in 2010 and cefurixime with 3.3% 
increase in 2010 as compared with 2006. Consump-
tion increase was also recorded in clarithromycin 
and nitrofurantion. The greatest consumption dec-
line was observed for amoxicillin whose share in 
the consumption of drugs in 2010 was lower for 
4.69% and benzathine penicillin whose share in the 
consumption of drugs in 2010 was lower for 4% 
as compared with 2006. Also consumption of azit-
hromycin, doxycycline, cephalexin and norfloxacin 
was lower in 2010 than in 2006.  
The ratio indicators for the period 2006-2010 are 
presented in Table 3. Included ratios were J01D/

J01, J01M/J01, J01C/J01, J0CA04/J0CA04 + 
J0CR02. Ratio indicators showed decrease in the 
consumption of penicilins and amoxicillin, in-
crease in the consumption of cephalosporins and 
amoxicillin in combination with clavulanic acid, 
while index account for quinolones did not chan-
ge significantly during the five years.

DISCUSSION

Southern European countries have the highest 
antibiotic consumption in Europe (13). Croatia is 
partially a south European country and it has high 
antibiotic consumption. Due to high antibiotics 
consumption Croatia monitors bacterial resistance 
to antibiotics and their consumption. Besides that, 
Croatia is trying to rationalize the use of antibioti-
cs through various activities (14). Comparison of 
antibiotics consumption for 2009 between Zagreb, 
Croatia and other European countries revealed 
that City of Zagreb has a higher consumption than 
Croatia and that antibiotic consumption in Zagre-
biwas like antibiotic consumption in France, Gree-
ce and Italy, which are European countries with 
the highest antibiotic consumption in Europe (5). 
High antibiotics consumption in Zagreb might be 
explained by the fact that Zagreb is the biggest city 
in Croatia with 790 017 inhabitants. Due to daily 
migration about 100 000 people come to Zagreb 
every day. Moreover 43% of the Croatian health 
care resources are located in Zagreb and Zagreb 
has highest number of pharmacies in Croatia. 
Consequently a great deal of people takes their 
prescription drugs in Zagreb pharmacies and visit 
physicians (15). Also acute respiratory tract infec-
tions in the City of Zagreb are on the first place of 
morbidity in all age groups and forasuct infections 
physicians prescribe large amounts of antibiotics 
(16, 17). As in Zagreb and Croatia penicillins have 
been a leading group by consumption in Europe 
for years. Comparison of penicillins consumption 
for 2009 between Zagreb and Croatia revealed it 
to be almost 2 times greater in Zagreb (5). Compa-
rison of distribution of cephalosporin consumpti-
on in 2009 showed to be 2 times greater in Zagreb 
than in Croatia and it is like tha consumption in 
European countries, which have the highest anti-
biotic consumption in Europe (5). Irrational use of 
ceohalosporines does not only induce resistance 
but also represents an economic burden. In Croa-
tia one of the problems of resistance is high rate of 
invasive Klebsiella pneumoniae strains resistant 

Rank
2006 year 2010 year

Drug name %* Drug name %*

1. Amoxicillin +
clavulanic acid 27.16 Amoxicillin +

clavulanic acid 33.79

2. Cefuroxime 14.71 Cefuroxime 18.04

3. Benzathine-ben-
zylpenicillin 11.42 Benzathine-

benzylpenicillin 7.42

4. Amoxicillin 10.60 Amoxicillin 5.91
5. Doxycycline 6.22 Azithromycin 5.82
6. Azithromycin 5.10 Doxycycline 5.72
7. Norfloxacin 4.03 Doxycycline 5.02
8. Doxycycline 3.90 Nitrofurantoin 3.08
9. Cephalexin 3.86 Cephalexin 2.88

10. Sulfamethoxazole 
+ trimethoprim 3.72 Norfloxacin 2.78

Total (%) 90.71 90.46
No. of drugs within 
DU 90% segment 10 10

Total number of  
drugs† 32 23

Total cost/DDD 6.13 5.24
Cost/DDD within 
DU 90% segment 6.12 4.95

Cost/DDD outside 
Du 90% segment 10.69 7.92

Table 2. Antibacterials for systemic use (J01) within drug 
utilization (DU) 90% and cost per Defined Daily Doses (DDD) 
in HRK total, within and beyond DU 90% segment in Zagreb 
for the years 2006 and 2010

*share of total drug consumption of group J01 issued against a 
prescription; †total number of drugs of group J01 obtained from 
pharmacies in the City of Zagreb issued against a prescription HRK, 
currency of Croatia 

Year
2006 2007 2008 2009 2010

J01D/J01 20.46 18.44 19.83 21.83 23.53
J01M/J01 5.78 5.00 5.31 5.40 5.13
J01C/J01 49.61 52.20 50.48 48.36 47.12
J0CA04/J0CA04+J0CR02 28.07 31.74 29.67 18.23 14.89

Table 3. Trend of ratio indicators (J01D/J01, J01M/J01, J01C/
J01, J0CA04/J0CA04+J0CR02) in Zagreb during the period 
2006-2010
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to third-generation of cephalosporins (14, 15). In 
2009, besides subgroup J01C and J01D, consump-
tion of all other subgroups in Zagreb was similar 
to the consumption in Croatia and in Europe (5).
Differences between DU 90% segment in 2006 and 
2010 could be result of a smaller total number of 
drugs within J01 group issued on prescription in 
2010 and the reduction in the price of certain dru-
gs. Increased consumption of amoxicillin in com-
bination with clavulanic acid cefuroxime in 2010 
could be driven by their larger number on the basic 
list of drugs in 2010 and their lower price in 2010. 
Reduced consumption of amoxicillin and benzat-
hine penicillin in 2010 was not caused by the price 
because there has been a reduction in the price of 
amoxicillin while the price of benzathine penicillin 
was the same in 2006 and 2010s. Furthermore, the-
re were no changes in their number in the basic list 
of drugs. A cause of this condition may have been 
irrationality and non-compliance with clinical gu-
idelines that have also been recorded in other Eu-
ropean countries (18). In 2006 nitrofurantion was 
not among the drugs that made DU 90% segment, 
while in 2010 it was in 8th place. It is an effective 
drug with a low rate of resistance recommended 
for urinary tract infections (19). Its use restricts the 
use of quinolones which are known to induce re-
sistance (20). European countries have a problem 

with a high rate of resistance to quinolones, while 
in Croatia, resistance to quinolones is still not high, 
but slowly growing (14,21). It has been proved that 
individuals prescribed an antibiotic in primary care 
develop bacterial resistance to that antibiotic which 
can last up to a year after the treatment (22). Pre-
venting the growth of resistance is possible through 
rational use of antibiotics, which can be achieved 
through a complex intervention aimed at physici-
ans and patients (23). As an additional help in the 
assessment of quality of prescription drugs, ratio 
indicators have been developed. Calculated ratio 
indicators for Zagreb have confirmed the status of 
antibiotic consumption. 
The results of this study have shown that physicians 
have uncritical attitude towards the use of antibioti-
cs and that they do not comply with easily accessi-
ble clinical guidelines. Therefore, in the City of Za-
greb education of physicians and patients about the 
hazards of using antibiotics should be intensified. 
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SAŽETAK
Cilj  Istražiti izvanbolničku potrošnju antibiotika u razdoblju od 2006. do 2010. godine u gradu Zagrebu 
i usporediti je s drugim europskim zemljama.
Metode  Podaci o izvanbolničkoj potrošnji antibiotika dobiveni su od svih ljekarni u gradu Zagrebu. Na 
temelju dobivenih podataka, za svaku ATK skupinu, izračunat je broj definiranih dnevnih doza na 1000 
stanovnika na dan (DDD/1000 stanovnika/dan). Za procjenu kvalitete propisivanja antibiotika korišteni 
su Drug Utilization 90% (DU 90%) i ratio indikatori.
Rezultati  Ukupna potrošnja antibiotika, u toku pet godina, smanjila s 37,38 DDD/1000 stanovnika/
dan u 2006. godini na 33,28 DDD/1000 stanovnika/dan u 2010. godini. Najpropisivanija skupina u toku 
svih pet godina bila je skupina penicilina (J01C). DU 90% segment 2006. i 2010. godine činilo je deset 
lijekova, dok je ukupan broj lijekova skupine J01 2006. bio 32, a 2010. godine bio 23. Prva dva mjesta 
po potrošnji, 2006. i 2010. godine, zauzeli su antibiotici širokog spektra, uz povećanje njihove potrošnje 
u 2010. godini.  
Zaključak Potrošnja antibiotika u gradu Zagrebu još uvijek je vrlo visoka, te je slična potrošnji u 
europskim zemljama koje imaju najvišu potrošnju antibiotika. Smanjenje potrošnje antibiotika uskog 
spektra, te neopravdano povećanje potrošnje antibiotika širokog spektra, ukazuje na to da se liječnici ne 
pridržavaju kliničkih smjernica.
Ključne riječi: lijekovi, potrošnja, ACT/DDD metodologija, ambulantno liječenje


