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Antibiotic consumption pattern in a single neonatal care unit 

Zużycie antybiotyków w wybranym oddziale neonatologicznym 
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Background. current and detailed knowledge of antibiotic use is essential in order to implement strategies for re-
ducing the overuse and misuse of antibiotics and the spreading of resistant microorganisms. 
Objectives. the objective of the present study was to assess antibiotic consumption in the special neonatal care unit (sncu) in 
a single district secondary level hospital in Warsaw (Poland) in 2011. 
Material and methods. data on the quantitative and qualitative use of antibiotics was reported by the hospital’s pharmacy. 
Antibiotic usage was calculated in daily defined doses (ddds) per 100 patient days and ddds per 100 admissions according 
to the Anatomical therapeutic chemical classification (Atc) system. the antibiotics were ranked by volume of ddds and the 
number of antibiotics that accounted for 90% and 100% of the total volume, du90% and du100% respectively (where du 
stands for drug use). 
Results. 15 antibiotics were used for treatment and prophylaxis at the sncu, du90% was 5 (ampicillin, amoxicillin with 
clavulanic acid, amikacin, gentamicin and ceftazidime). the total antibiotic use was 28.9 ddds per 100 patient days (352.17 
ddds/100 admissions). Penicillins were the most commonly prescribed antibiotics (80.6%), followed by aminoglycosides 
(12%). the cost of penicillins and aminoglycosides accounted for 60.2% of the total antibiotic costs. the cost of third genera-
tion cephalosporins (18.6%) and meropenem (12.2%) was also respectively high. 
Conclusions. Presented data indicate high antibiotic consumption in the sncu and may serve as a background for comparisons 
with other hospital wards in Poland and other countries. 
Key words: antibiotics, consumption, neonatal unit.

Wprowadzenie. szczegółowa i aktualna wiedza o zużyciu antybiotyków w poszczególnych oddziałach szpital-
nych jest kluczowym elementem tworzeniu racjonalnej polityki antybiotykowej, której celem jest ograniczenie niepotrzebne-
go stosowania tej grupy leków i związanego z nim zjawiska antybiotykooporności. 
Cel pracy. Opisanie zużycia antybiotyków w wybranym Oddziale noworodkowym w Warszawie (Polska) w 2011 r. 
Materiał i metoda. Analizowano dane z apteki szpitalnej dotyczące ilościowego i jakościowego zużycia antybiotyków w wy-
branym oddziale. Obliczono zużycie antybiotyków w dobowych dawkach definiowanych (ddds), w przeliczeniu na 100 oso-
bodni i 100 hospitalizacji, stosując system Atc (Anatomical Therapeutic Chemical Classification System). Obliczono wskaźnik 
90% i 100% utylizacji (odpowiednio du90% i du100%). 
Wyniki. W oddziale stosowano łącznie 15 antybiotyków, spośród których 5 wykorzystywano u 90% pacjentów (du90% 5: 
ampicylina, amoksycylina z kwasem klawulanowym, amikacyna, gentamycyna, ceftazydym). zużycie antybiotyków wyno-
siło 28,9 ddds/100 osobodni (352,17 ddds/100 hospitalizacji). najczęściej stosowane były antybiotyki z grupy penicylin 
(80,6%) oraz aminoglikozydów (12%). koszty zakupu aminoglikozydów stanowiły 60,2% kosztów zakupu wszystkich anty-
biotyków, koszty zakupu cefalosporyn iii generacji (18,6%) oraz meropenemu (12,2%) również były relatywnie wysokie. 
Wnioski. zużycie antybiotyków w wybranym oddziale było wysokie. uzyskane wyniki mogą służyć do porównań zużycia 
antybiotyków w innych oddziałach o podobnym profilu w Polsce i na świecie. 
Słowa kluczowe: antybiotyki, zużycie, oddział noworodkowy.

Streszczenie

Summary

Background
neonatal infection is a significant cause of morbidity 

and mortality in the world and results in 1.6 million neona-
tal deaths per year [1]. Antibiotics are the most frequently 
used medicines in neonatal intensive care units (nicus) 
and special neonatal care units (sncus) [1]. high antibi-
otic exposure rates (75–95%) have been reported; they are 
most probably based on the common practice of adminis-
tering antibiotics, pending bacterial culture results, to sick 
neonates and neonates with risk factors for developing in-
fectious diseases [1].

current and detailed knowledge of antibiotic use at local 
level is essential in order to implement strategies for reduc-
ing the overuse and misuse of antibiotics and the spreading 
of resistant microorganisms. Antibiotic consumption analy-
sis in inpatients is fundamental for assessment of therapy 
costs, creation of drug policy and analysis of bacterial resis-
tance in hospital environments [1].

there have been very few studies describing the anti-
biotic use in nicus and sncus, especially in Poland. the 
objective of our study was to assess antibiotic consumption 
in the special neonatal care unit in a single district second-
ary hospital in Warsaw, Poland in a one-year period, 2011. 
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Material and methods
data on the quantitative and qualitative use of antibiot-

ics in 2011 was reported by the hospital’s pharmacy. the 
data represented the dispensing of antibiotics from the hos-
pital pharmacy to the special neonatal care unit. the an-
nual report on the total volume of antibiotics prescribed was 
analysed. Antibiotic usage was calculated in daily defined 
doses (ddds) per 100 patient days and ddd per 100 ad-
missions according to the Anatomical therapeutic chemical 
classification (Atc) system, from the WhO, version 2009. 
Furthermore, antibiotics were ranked by volume of ddds 
and the number of antibiotics that accounted for 90% and 
100% of the total volume, du90% and du100% respec-
tively (where du stands for drug use).

the sncu is a 10-bed second level unit and cares for 
newborns born at the hospital and referred from 1st level 
units (for diagnostic and therapeutic procedures) and 3rd 
level units (for continuation of treatment and necessary reha-
bilitation). the average number of live births at our hospital 
is 4000 per year, and approximately 5% of newborns are 
admitted to the sncu (mainly preterm newborns older than 
30 weeks of gestation, newborns with congenital infections, 
mainly pneumonia or sepsis, and congenital defects). 

Results
in 2011, the number of admissions to the sncu in was 

201, and the number of patient days on the ward was 2445. 
Generally, 96% of prescribed antibiotics were administered 
intravenously, only 4% of them were administered topically. 

table 1 shows the overall consumption of antibiotics on 
the ward. total antibiotic use was 28.9 ddds per 100 pa-
tient days (352.17 ddds/100 admissions). du100% on the 
ward was 15, while the number of antibiotics in the du90% 
segment was 5 (ampicillin, amoxicillin with clavulanic acid, 
amikacin, gentamicin and ceftazidime). Penicillins and pen-
icillins with beta-lactamase inhibitors were the most com-
monly prescribed antibiotics (80.6%), followed by amino-
glycosides (12%). the cost of penicillin (including penicillin 
with clavulanic acid) and aminoglycosides accounted for 
60.2% of the total cost of antibiotics purchased. however, 
the cost of third generation cephalosporines (18.6%) and 
meropenem (12.2%) was also respectively high (table 1). 

Discussion
the use of antibacterials is frequent in newborns, es-

pecially in those admitted to icus. in general, the frequent 
use of antibacterials is justifiable by the risks and high le-
thality rates of bacterial infections in newborns [2]. On the 
other hand, it is well known that antibiotics are overused 
in hospitals, including the nicu [3]. Overuse in intensive 
care units is of particular concern, as the environment con-
tains a number of pressures promoting resistance. Antibiotic 
consumption in icus approaches 10 times that on general 
hospital wards and, while much of this use is dictated by 
the severity of icu patients’ illnesses, research suggests that 
overuse contributes substantially [4, 5]. clark et al. reported 
that 98% of preterm infants who received empiric antibiotics 
were culture negative [6]. 

to address the growing problem of antibiotic overuse 
and resistance, the centre for disease control and Preven-
tion, the national Foundation for infectious diseases, the 
infectious diseases society of America, but also the Polish 
Ministry of health have urged all hospitals to develop sys-
tems to monitor antibiotic use and have urged physicians to 
reduce inappropriate use [7, 8].

to author's knowledge, this study is the first one describ-
ing the use of antibiotics in the sncu in Poland with cal-

culation of ddds. Ołdak et al. described antibiotic use in 
a paediatric teaching hospital in north-eastern Poland, using 
ddds per 100 patient days and observed the slightly de-
creasing trend in antibiotic consumption (23.16 ddd/100 
patient days in 2004; 21.78 ddd/100 patient days in 2005) 
and large-scale diversity of antibiotic use, according to the 
specialty of the hospital units: the greatest antibiotic con-
sumption was reported at the intensive care unit (note that 
it was not a typical neonatal intensive care unit) [9]. in our 
study the total antibiotic use (ddds 28.9 ddds per 100 
patient days) was even higher than previously reported by 
Polish researchers.

in the present study, the antibiotic use described by 
ddd/100 admissions was also higher than reported by Liem 
et al. from the netherlands (352.17/100 admissions and 
201.5 ddd/100 admissions respectively) [10]. What is in-
teresting and worth underlining is the number of antibiotics 
in the du90% was relatively low (it was 5 out of a total of 
15 antibiotics used) and also comparable with dutch data, 
but lower than reported in china (it varied between 16 and 
20) [11], russia (8, out of a total of 22 antibiotics used) and 
croatia (11, out of a total of 35) [12]. the du90% has been 
proven to be an important tool for assessing the quality of 
drug prescription. in addition to the numbers of drugs in the 
du90% segment, the presence of and adherence to treat-
ment guidelines may serve as general quality indicators [13]. 
in authors hospital, the written treatment guidelines for treat-
ment of early and late onset neonatal sepsis and bacterial 
meningitis have already been created and implemented.

the most commonly used antibiotics at the nicu in the 
present study were ampicillin and amoxillin with clavulanic 
acid followed by amikacin. the present results are in agree-
ment with the results obtained by other researchers: Liem 
et al. also found that penicillin and aminoglicosides were 
the most frequently used antibiotics in dutch nicus [10]. 
this is not a surprising result given that these antibiotics are 
included into the guidelines for treatment of neonatal sepsis, 
meningitis and necrotizing enterocolitis – the main causes of 
antibiotic therapy among newborns [14, 15]. What the au-
thors would like to underline is a low usage of vancomycin 
and meropenem, which should be evaluated very positive-
ly. Vancomycin should be reserved for episodes in which 
the implicated microorganism is confirmed to be resistant 
to penicillin [16]. in nicus much of the overuse involves 
vancomycin, as the frequency of coagulase-negative staphy-
lococci infections makes it a popular choice for empirical 
therapy. it has been reported that even 30% of infants with-
out a proven infection received vancomycin. in the authors 
study, vancomycin was used in a very rational way – every 
time for microbiologically proven infections caused by re-
sistant staphylococci [16]. Macrolides were used only for 
infections of atypical origin, according to standard recom-
mendations [17].

the present study has some limitations. Firstly, the au-
thors measured antibiotic use in the sncu in adult ddds. 
the defined daily dose as assigned by the World health 
Organization has been the most commonly used unit of 
measurement for quantifying in various settings, and it has 
shown its value for this purpose. the ddd is the assumed 
average maintenance dose per day for a drug in its main 
indication for adults and it is commonly expressed with 
a certain population size denominator such as patient days, 
bed days, admission days or inhabitant days [18]. the main 
shortcoming of the ddd methodology is its applicability 
in paediatrics and neonatology – the dosing of antibiotics 
is based on body weight. the WhO international Working 
Group for drug statistics Methodology released the opinion 
that it is not possible to define paediatric ddds because 
dose recommendations for use in children vary according 
to age and body mass [18]. several alternative measurement 
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systems for antibiotic use in children have been proposed, 
e.g. an estimation of antibiotic exposure by controlling for 
patient weight and amount of waste drug. however, some 
authors proposed calculation of neonatal ddds of com-
monly used (top 10) antibiotics used in neonates based on 
an assumed neonatal weight of 2 kg [18]. however, some 
researchers have already used adult ddds in order to de-
scribe antibiotic consumption in the nicu, since the range 
of body weights in the neonatal population did not vary that 
much and antibiotic dosages did not fluctuate [10].

the second limitation of the present study is that calcula-
tions were based on purchase data from the hospital phar-
macy; the authors lacked data on antibiotic use at individual 
patient level. they hope that with the increasing use of com-

puterised medical information systems it will be considerably 
easier to get access to data on an individual therapy level, 
such as days of therapy. similar limitations were reported in 
other studies [10]. 

Conclusions
the present data indicate the high consumption of an-

tibiotics in the sncu and may serve as the background 
for future comparisons describing the consumption of an-
tibiotics on the same ward in different time periods and for 
comparisons with other hospital wards in Poland and other 
countries. 

Table 1. Antibiotic use in the Special Neonatal Care Unit in Warsaw (Poland) in 2011, based on hospital pharmacy dispen-
sing data

Antibiotics for systemic use DDDs DDD/100  
patient days

DDD/100  
admissions

% of DDDs % of total costs

Penicillins: 277.06 11.3 137.84 39% 19.6%

Ampicillin 275.1 11.25 136.86 38.8% 19.3%

Piperacillin 0.21 0.008 0.1 0.03% 0.3%

cloxacillin 1.75 0.07 0.87 0.24% 0.001%

Penicillin with beta-lacta-
mase inhibitors:

294.84 12.05 146.7 41.6% 24.64%

Amoxicillin with clavulanic 
acid

288 11.77 143.3 40.7% 9.64%

Piperacillin with tazobactam 6.84 0.28 3.4 0.97% 15%

Aminoglycosides: 85.09 3.48 42.3 12% 16%

Amikacin 45 1.84 22.4 6.35% 5.1%

Gentamicin 26.6 1.08 13.2 3.75% 0.89%

netilmicin 13.49 0.55 6.7 1.9% 10.05%

2 generation cefalosporine 
(cefuroxime)

4 0.16 1.9 0.56% 0.19%

3 generation cephalosporins: 15.125 0.62 7.52 2.1% 18.6%

cefotaxime 0.75 0.03 0.37 0.1% 0.06%

ceftazidime 14.375 0.58 7.15 2% 18.8%

Macrolides: 18 0.73 8.9 2.5% 7.91

erythromycin 3 0.122 1.49 0.42% 0.58%

clarithromycin 15 0.613 7.46 2.1% 7.33%

Vancomycin 8.75 0.36 4.3 1.23% 0.86%

Meropenem 5 0.2 2.48 0.7% 12.2%

Total 707.865 28.9 352.17 100% 100%
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