
 
 

 

    54  
 

Special edition 
January 2024 

 

2020 MAPPING THE ANTIBIOTIC CONSUMPTION IN THE REPUBLIC OF MOLDOVA  

Doina MACARI1, Corina SCUTARI1, Simona NEGRES2, Mihail TODIRAS1  
1Nicolae Testemitanu State University of Medicine and Pharmacy, Chisinau, Republic of Moldova  
2Carol Davila University of Medicine and Pharmacy, Bucharest, Romania 

Corresponding author: Doina Macari, e-mail: doina.macari@usmf.md 

 
 

Keywords: mapping, 
antibiotic consump-
tion, DDD, WHO, hos-
pitals. 

 

Introduction. Antibiotic consumption represents a crucial aspect of modern healthcare. 
Abuse and inappropriate use of antibacterial agents contribute to the phenomenon of bac-
terial resistance. The aim of the study was to determine antibiotic consumption in hospital 
conditions and map the results in order to highlight regions in the country with the highest 
levels of antibiotic consumption and the classes of antibiotics used. 

Material and methods. Antibiotic consumption in hospitals (64 facilities) over a 4-year pe-
riod (2018-2021) was determined using the defined daily dose (DDD) as the unit of measu-
rement. The quantity of antibiotics consumed was expressed in DDD/1000 patient-days (hos-
pitalization days), followed by mapping the results.  

Results. A "very high" level of antibiotic consumption, expressed in DDD/1000 patient-days, 
was observed in the Falesti district, while a "medium" level of antibacterial agent con-
sumption was observed in the Taraclia, Comrat, Ialoveni, Singerei, Glodeni, and Dondu seni 
districts. The total consumption per antibiotic class revealed an increased use of Cephalos-
porins, Imidazole derivatives, Macrolides, Tetracyclines, Fluoroquinolones, and Aminoglyco-
sides.  

Conclusions. Mapping antibiotic consumption is an efficient tool in highlighting adminis-
trative-territorial regions with high antibiotic consumption and identifying the most fre-
quently used antibiotic classes. Providing this information is useful for developing policies 
aimed at optimizing antibiotic use and minimizing resistance.  
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CARTOGRAFIEREA CONSUMULUI DE ANTIBIOTICE ÎN REPUBLICA MOLDOVA   
Introducere. Consumul de antibiotice reprezintă un aspect crucial al asistenței medicale mo-
derne. Abuzul și utilizarea necorespunzătoare a preparatelor antibacteriene favorizează fe-
nomenul de rezistență bacteriană. Scopul studiului a fost determinarea consumului de antibi-
otice în condiții de staționar în Republica Moldova și cartografierea rezultatelor obținute.    

Material și metode. În acest studiu a fost determinat consumul de antibiotice în condiții de 
staționar (64 de spitale), pe o perioadă de patru ani (2018-2021), folosind ca unitate de mă-
sură doza zilnică definită (DDD). Cantitatea de antibiotice consumată a fost exprimată în 
DDD/1000 zile-pacient (zile de spitalizare), ulterior fiind efectuată cartografierea rezulta-
telor.  

Rezultate. Rezultatele înregistrate atestă un nivel „foarte mare” de consum de antibiotice 
exprimat în DDD/1000 zile de spitalizare în raionul Fălești și un nivel „mediu” de consum de 
preparate antibacteriene în raioanele Taraclia, Comrat, Ialoveni, Sîngerei, Gloden i, Dondu-
șeni. Consumul total per clase de antibiotice a scos în evidență un consum sporit de cefalos-
porine, de derivați de imidazol, de macrolide, de tetracicline, de fluorochinolone și de ami-
noglicozide.   

Concluzii. Cartografierea consumului de antibiotice reprezintă un instrument eficient de 
evidențiere a regiunilor administrativ-teritoriale în care consumul de antibiotice este ridi-
cat, și a claselor de antibiotice cel mai frecvent utilizate. Aceste informații sunt utile pentru 
elaborarea de politici menite să optimizeze utilizarea antibioticelor și să minimizeze 
rezistența acestora. 
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INTRODUCTION 

Antibiotics are crucial for treating infectious dis-
eases, but bacterial resistance poses a rapidly in-
creasing global threat. A key driver of resistance 
is antibiotic use (1). Monitoring antibiotic con-
sumption patterns over time and across countries 
could inform policies aimed at optimizing antibi-
otic prescribing and minimizing antibiotic re-
sistance. This may involve setting and enforcing 
per capita consumption targets or supporting in-
vestments in alternatives to antibiotics (2). 

According to the European Centre for Disease 
Prevention and Control, hospital consumption 
represents only 9% of the overall European Un-
ion/European Economic Area (EU/EEA) total 
consumption of antibacterials for systemic use. 
The continued decline in consumption between 
2020 and 2021 is not immediately apparent when 
hospital and community sectors are combined. 
The overall EU/EEA population-weighted mean 
consumption in the hospital sector decreased lin-
early by 0.04 DDD per 1,000 inhabitants per day 
between 2016 and 2019. The largest annual de-
crease occurred in 2020 (0.11 DDD per 1,000 in-
habitants per day), followed by a reduction of 
0.05 DDD per 1,000 inhabitants per day in 2021. 
At the country-level, eight countries experienced 
increases in hospital consumption between 2019 
and 2020, and 11 had increases between 2020 
and 2021. Five countries (Bulgaria, Croatia, 
Greece, Portugal, and Slovakia) had higher hospi-
tal consumption in 2021 than in 2019. The overall 
EU/EEA population-weighted proportion of Anti-
microbial Medicines Consumption (AMC) from 
broad spectrum sub-groups also showed consec-
utive annual increases during the period 2019–
2021. The largest annual increase in the past 10 
years occurred between 2020 and 2021 (3). 

In the Republic of Moldova, antibiotics constitute 
approximately 10% of the total number of medi-
cines, with a prevalence of antibiotic consump-
tion at 42.7%. National results, based on data re-
garding the antimicrobial resistance profile of mi-
croorganisms involved in systemic infections, in-
dicate a high level of resistance. Isolates of K. 
pneumoniae show increased resistance to cepha-
losporins (>96%), fluoroquinolones (>50%), and 
aminoglycosides (>90%). For A. baumannii, the 
resistance profile to fluoroquinolones is 100%, 
carbapenems >90%, and aminoglycosides >95%. 
E. coli strains exhibit resistance rates of >80% to  

penicillins, >65% to cephalosporins, and >55% to 
fluoroquinolones. 

Currently, in the Republic of Moldova, 505 drugs 
are registered and classified according to the in-
ternational code - ATC (Anatomical Therapeutic 
Chemical Classification) as systemic antibacterial 
agents. According to the Medicines and Medical 
Devices Agency (AMDM), there has been a con-
stant increase in the number of antibiotics used in 
the last three years. In 2021, over 70 million pack-
ages were imported, representing a 10% increase 
compared to previous years, or over 20 boxes per 
capita within a year, which translates to almost 
two boxes per person per month (4, 5). 

Therefore, there is a need to enhance the national 
surveillance system for antibacterial resistance 
and monitoring of antibiotic consumption both in 
hospital and outpatient settings. Studies on anti-
biotic consumption in hospital conditions in the 
Republic of Moldova are limited, which is why de-
termining and mapping antibiotic consumption 
are crucial steps in preventing antibacterial re-
sistance and promoting the rational use of antibi-
otics. 

The aim of the study was to determine the con-
sumption of antibiotics in hospitals in the Repub-
lic of Moldova and to map the results in order to 
highlight which regions of the country exhibit the 
highest levels of antibiotic consumption and the 
classes of antibiotics used. 
 

MATERIAL AND METHODS 

A comprehensive descriptive study was con-
ducted to determine the consumption of antibac-
terial agents based on the geographical location of 
Public Health Institutions (IMSP) and the type of 
antibiotic delivered to IMSP. 

The research utilized reports on the execution of 
public procurement contracts from the years 
2018-2021, along with the number of hospitaliza-
tion days of the healthcare units included in the 
study during the analyzed period. 

The determination of antibacterial agent con-
sumption was carried out in 64 IMSPs in the Re-
public of Moldova (the study did not include the 
Transnistrian region), using Defined Daily Dose 
(DDD) as the measurement unit recommended by 
the World Health Organization (WHO) for drug 
utilization studies (6). 
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The quantity of antibiotics consumed was ex-
pressed in DDD/1000 hospitalization days, with 
the DDD values from the 2022 version of the 
WHO's Anatomical Therapeutic Chemical Classifi-
cation/Defined Daily Dose (ATC/DDD) system 
used for each antibiotic. 

The practical calculation method of DDD/1000 
patient days (hospitalization days) followed this 
algorithm: 

Stage I: Examination of the antibacterial deliv-
ery report for each IMSP individually. 
Stage II: Conversion of all concentrations into 
grams or million units (MU). 
Stage III: Tabular insertion of columns: WHO 
DDD, and respective WHO DDD Unit. 
Stage IV: Calculation of DDD. 
Stage V: DDD calculation per 1000 hospitaliza-
tion days. 
Stage VI: Arrangement of antibacterial agents 
by classes. 
Stage VII: The results obtained were entered 
into electronic databases and statistically pro-
cessed using Microsoft Office Excel and IBM 
SPSS Statistics programs.  

Based on the geographical location of IMSPs, the 
quantity of consumed antibiotics was centralized 
and distributed per district/municipality, fol-
lowed by mapping the results. 

Districts/municipalities were classified into 5 lev-
els of antibiotic consumption based on the values 
obtained from the determination of DDD/1000 
hospitalization days over the years 2018-2021. 

Thus, the following levels were outlined: “very 
high” – 25.4-30 DDD/1000 hospitalization days, 
“high” – 20.7-25.4 DDD/1000 hospitalization 
days, “medium” – 16-20.7 DDD/1000 hospitaliza-
tion days, “low” – 11.4-16 DDD/1000 hospitaliza-
tion days, “very low” – 5-11.4 DDD/1000 hospi-
talization days. 
 

RESULTS 

After analyzing the distribution of districts/mu-
nicipalities based on the level of antibiotic con-
sumption, the research results revealed a “very 
low” level of antibacterial agent usage from 2018 
to 2021 in the following districts of the Republic 
of Moldova (fig. 1): Cahul, Cimislia, Hincesti, 
Nisporeni, Straseni, Calarasi, Orhei, Telenesti, Re-
zina, Soldanesti, and in the Municipality of Balti. 

The total antibiotic consumption in these districts  

during the years 2018-2021 ranged between 5-
11.4 DDD/1000 hospitalization days. 

A "low" level of antibacterial agent consumption 
was recorded in the following districts: Cantemir, 
Leova, Basarabeasca, Stefan Voda, Causeni, Anenii 
Noi, Criuleni, Ungheni, Floresti, Soroca, Drochia, 
Edinet, Briceni, and in the Municipality of Chis-
inau. 

The total antibiotic consumption in these districts 
during the years 2018-2021 ranged between 
11.4-16 DDD/1000 hospitalization days. 

A "medium" level of antibacterial agent consump-
tion was recorded in the following districts: Tara-
clia, Comrat, Ialoveni, Singerei, Glodeni, and 
Donduseni. 

The total antibiotic consumption in these districts 
during the years 2018-2021 ranged between 16-
20.7 DDD/1000 hospitalization days. 

Districts with a "high" level of antibiotic consum-
ption, ranging between 20.7-25.4, were not iden-
tified. 

A "very high" level of antibacterial agent con-
sumption was recorded in Falesti district, where 
the total antibiotic consumption during the years 
2018-2021 ranged between 25.4-30 DDD/1000 
hospitalization days. 

The trend of consumption for antibacterial prep-
arations for the years 2018-2021 within the Pub-
lic Health Institutions (IMSP) of the Republic of 
Moldova, as shown in Figure 2, is as follows: 

a) In 2018, the average total antibiotic con-
sumption was 12.3 DDD/1000 hospitalization 
days. 
b) In 2019, the average total antibiotic con-
sumption was 11 DDD/1000 hospitalization 
days. 
c) In 2020, the average total antibiotic con-
sumption was 15.6 DDD/1000 hospitalization 
days. 
d) In 2021, the average total antibiotic con-
sumption was 12.01 DDD/1000 hospitaliza-
tion days. 

Thus, there is an observed trend of increased an-
tibiotic consumption in hospitals in the Republic 
of Moldova in 2020, a period associated with the 
COVID-19 pandemic. Additionally, in 2021, the 
trend of antibiotic preparations consumption is 
decreasing in the hospital sector, constituting 
12.01 DDD/1000 hospitalization days. 
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Figure 1. Mapping the antibiotic consumption in the Republic of Moldova based on administrative -ter-
ritorial zone for the years 2018-2021, Expressed in DDD/1000 hospitalization days. 

 

 

Figure 2. The trend of antibiotic consumption for the years 2018-2021,  
expressed in DDD/1000 hospitalization days. 

 

Thus, there is an observed trend of increased an-
tibiotic consumption in hospitals in the Republic 
of Moldova in 2020, a period associated with the 
COVID-19 pandemic. Additionally, in 2021, the 
trend of antibiotic preparations consumption is 
decreasing in the hospital sector, constituting 
12.01 DDD/1000 hospitalization days. 

Regarding the classes of consumed antibacterial 
preparations, as shown in Figure 3, it is presented 
as follows: 

a) In 2018, there was an increased consumption 
of antibiotics from the following classes: Cephalo-
sporins (21.2 DDD/1000 hospitalization days), 
Imidazole derivatives (16.1 DDD/1000 hospitali-
zation days), Quinolones (13.6 DDD/1000 hospi-
talization days), and Tetracyclines (14.4 
DDD/1000 hospitalization days). 
b) In 2019, there was an increased consumption 
of antibiotics from the following classes: Cephalo-
sporins  (18.4  DDD/1000  hospitalization  days), 
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Tetracyclines (15.5 DDD/1000 hospitalization 
days), Imidazole derivatives (14.4 DDD/1000 
hospitalization days), and Macrolides (10.4 
DDD/1000 hospitalization days). 
c) In 2020, there was an increased consumption 
of antibiotics from the following classes: Cephalo-
sporins (25.6 DDD/1000 hospitalization days), 
Macrolides (21.7 DDD/1000 hospitalization 
days), Tetracyclines (19.7 DDD/1000 hospitaliza-
tion days),  and  Imidazole  derivatives  (15 DDD/  

1000 hospitalization days). 
d) In 2021, there was an increased consumption 
of antibiotics from the following classes: Cephalo-
sporins (17.4 DDD/1000 hospitalization days), 
Fluoroquinolones (15.4 DDD/1000 hospitaliza-
tion days), Macrolides (12.9 DDD/1000 hospitali-
zation days), Nitrofuran derivatives (9.9 
DDD/1000 hospitalization days), and Aminogly-
cosides (9.5 DDD/1000 hospitalization days). 

 

 

Figure 3. The consumption per class of antibiotics for the years 2018-2021,  
expressed in DDD/1000 hospitalization days. 

 

 

Figure 4. The total consumption per class of antibiotics for the years 2018-2021, 
expressed in DDD/1000 hospitalization days. 
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Following the centralization of data for the years 
2018-2021, the total consumption per class of an-
tibiotics highlighted an increased consumption 
for the following antibiotic groups (fig. 4): Cepha-
losporins (20.5 DDD/1000 hospitalization days), 
Imidazole derivatives (14.1 DDD/1000 hospitali-
zation days), Macrolides (13.8 DDD/1000 hospi-
talization days), Tetracyclines (13.2 DDD/1000 
hospitalization days), Fluoroquinolones (11.2 
DDD/1000 hospitalization days), and Aminogly-
cosides (9.4 DDD/1000 hospitalization days). 
 

DISCUSSIONS 
Providing reliable national data on the consump-
tion of antibacterial agents is mandatory to un-
derstand the epidemiology of antibiotic re-
sistance, as antibiotic misuse is a key factor pro-
moting bacterial resistance (5). While the major-
ity of antibiotics are used in outpatient settings, 
the administration of antibiotics in hospitals is a 
major driver for the spread of multidrug-resistant 
bacteria responsible for nosocomial infections. 

Thus, the conducted study serves as an efficient 
tool in providing valuable information for the de-
velopment of new policies to prevent and combat 
nosocomial infections. The determined consump-
tion levels reflect the situation only in hospital 
conditions; for a more comprehensive overview, 

it is necessary to assess antibiotic consumption in 
outpatient settings as well. 

Regarding the antibiotic classes used in hospitals 
during the years 2018-2021, there is a predomi-
nant high consumption for antibiotics in the fol-
lowing classes: Cephalosporins, Imidazole deriva-
tives, Macrolides, Tetracyclines, and Fluoroquin-
olones, and lower consumption for antibiotics in 
the classes: Amphenicols, Polymyxins, Carba-
penems, Glycopeptides, and Lincosamides. The 
trend in antibiotic consumption is decreasing for 
the year 2021 by 23% compared to 2020. 

Studies on antibiotic consumption are limited, as 
a major challenge in conducting these studies is 
the lack of data on antibiotic consumption in low- 
and middle-income countries (7). Strengthening 
national networks in the field of antimicrobial re-
sistance and expanding subsequent participation 
in global and regional networks will enable the 
Republic of Moldova to adjust quality standards 
and operational procedures to international rigor 
and obtain comparable, standardized, and accu-
rate data for evidence-based decision-making (4). 
Currently, monitoring of antimicrobial consump-
tion relies on import data, and there is a clear 
need for the use of additional data sources, such 
as retail trade, including disaggregation by com-
munity and hospital sectors. 

 

CONCLUSIONS 

1. Mapping antibiotic consumption represents an efficient tool for highlighting the administrative -
territorial regions with increased antibiotic use, contributing to the improvement of the national 
system for monitoring antimicrobial resistance and antibiotic consumption based on contemporary 
approaches. The study reveals a "very high" level of antibiotic consumption expressed in DDD/1000 
hospitalization days in Falesti district and a "medium" level of antibacterial preparations consump-
tion in the districts of Taraclia, Comrat, Ialoveni, Singerei, Glodeni, and Donduseni. Continuous mon-
itoring of antibiotic consumption trends provides important information to competent authorities 
for implementing measures to reduce irrational antibiotic use, thereby decreasing the risk of re-
sistant bacterial strains. 
 

2. Determining the consumption of antibacterial preparations used in a hospital setting is an im-
portant step in estimating the costs associated with acquiring these preparations. It can signal the 
onset of bacterial resistance to certain classes of antibiotics and serve as an efficient tool to limit 
the misuse of drugs from a specific antibiotic class.  
 

CONFLICT OF INTEREST 

Authors have no conflict of interest to declare. 
 

ETHICAL APPROVAL 

Favorable opinion from the Research Ethics 
Committee No. 5 dated 12.07.2022, ref. no. 42 
dated 26.05.2022, for the scientific research pro 

ject titled: "Evaluation of antibiotic consumption 
and rational use of antibacterial preparations in 
hospitals." 
 

ACKNOWLEDGMENTS 
The authors would like to thank the Center for 
Centralized Public Procurement in Health for 
providing data on drug deliveries and to the 

 



 
 

 

    60  
 

Special edition 
January 2024 

 

2020 
 

National Agency for Public Health for providing 
data on hospitalization days. The research was 
conducted within the multinational project 
PhageLand, "Phage treatment and wetland tech-
nology as an intervention strategy to prevent the 
dissemination of antibiotic resistance in surface 

waters (PhageLand)," project code 
22.80013.8007.1M. 
The PhageLand project is funded through the 
Horizon Europe program under the JPI Antimi-
crobial Resistance mechanism. 

 

REFERENCES 

1. Versporten A, Gyssens IC, Pulcini C, Monnier AA, 
Schouten J, Milanič R, et al. Metrics to assess the 
quantity of antibiotic use in the outpatient setting: 
a systematic review followed by an international 
multidisciplinary consensus procedure. J Antimi-
crob Chemother. 2018;73(suppl_6):vi59-66.  
doi:10.1093/jac/dky119 

2. Klein Eili Y, Van Boeckel TP, Martinez EM, Pant S, 

Gandra S, Levin SA, et al. R. Global increase and ge-

ographic convergence in antibiotic consumption 

between 2000 and 2015, Proc Natl Acad Sci U S A. 
2018;115(15):E3463–E3470.  

doi:10.1073/pnas.1717295115 

3. European Centre for Disease Prevention and Con-
trol. Antimicrobial consumption in the EU/EEA 
(ESAC-Net) - Annual Epidemiological Report 2021. 
Stockholm: ECDC; 2022. Available at: 
https://www.ecdc.europa.eu/sites/de-
fault/files/documents/ESAC-Net_AER_2021_fi-
nal-rev.pdf  [Accessed January 7, 2024]. 

4. Programul național pentru supravegherea și com-
baterea rezistenței la antimicrobiene pe anii 2023-
2027 [National Program for Surveillance and Con-
trol of Antimicrobial Resistance for 2023-2027]. 
Available at: https://gov.md/sites/default/files/ 
document/attachments/subiect-09-nu-463-ms-
2023_0.pdf [Accessed January 7, 2024]. 

5. Macari D, Scutari C, Todiraș M, Ferdohleb A. 
Metodologia determinării formulei de calcul a con-
sumului de antibiotice în spitale: Recomandări 
metodice [Methodology for determining the for-
mula for calculating antibiotic consumption in 
hospitals: Methodical recommendations]. Chisi-
nau: ”Print Caro”, 2023. Available at: https://re-
pository.usmf.md/bitstream/20.500.12710/ 
25230/1/METODOLOGIA_DETERMI-
NARII_DDD.pdf [Accessed January 7, 2024]. 

6. Negreş S, Zbârcea CE, Chiriţă C, Ştefănescu E, Paul 
MD, Şeremet OC, et al. Doza zilnică definită (DDD) 
unitate de măsură a consumului de medicamente în 
farmacia de spital şi în farmacia de comunitate [De-
fined daily dose (DDD) unit of measurement of 
drug consumption in hospital and community 
pharmacy]. Farmacia etică: istorie, realităţi şi per-
spective. Chișinău, 2018. https://ibn.idsi.md/  vi-
zualizare_articol/124831 [Accessed January 7, 
2024]. 

7. Browne AJ, Chipeta MG, Haines-Woodhouse G, Ku-

maran EPA, Hamadani BHKet al. Global antibiotic 

consumption and usage in humans, 2000-18: a 

spatial modelling study. Lancet Planet Health. 
2021;5(12):e893-e904.  

doi:10.1016/S2542-5196(21)00280-1 

 
 


