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Abstract (p < 0.05), while the use of ciprofloxacin

The hospital antibiotic policy should be
implemented to rationalize the antibiotic use
and to decrease the risk of spread of resistant
bacteria. The aim of this study was to describe
the antibiotic consumption patterns in a single
oncosurgery ward before and after the imple-
mentation of hospital antibiotic policy. We
conducted a retrospective analysis of the anti-
biotic use at the oncosurgery ward in Warsaw,
Poland, in the years 2011-2016. Calculations
were based on daily defined doses (DDD),
DDD/100 hospitalizations, and DDD/100
person-days. Drug utilization rates (DU 90%
and DU 100%) were also analyzed. After the
implementation of hospital antibiotic policy, a
total antibiotic consumption increased
(365.35 DDD in 2011 vs. 1359.22 DDD in

and aminoglycosides increased (p < 0.05).
The DU100% rate varied from 6 in 2011 to
12 in 2016; while DU 90% rate varied from
2 in 2011 to 3-5 in 2013-2016. Although the
implementation of hospital antibiotic policy
did not result in a decrease in the antibiotic
consumption, it seems to provide a favorable
change into the antibiotic consumption
pattern.
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2016). A significant change was observed in 1 Introduction
the antibiotic consumption patterns: the use of
amoxicillin clavulanate and carbapenems or

glycopeptides decreased significantly

Bacterial resistance to antibiotics is best
illustrated by the occurrence of the methicillin-
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resistant  Staphylococcus  aureus (MRSA),
vancomycin-resistant Enterococcus, extended-
spectrum  beta-lactamases  (ESBL), and
carbapenemase-producing bacteria Klebsiella
pneumoniae (Davies and Davies 2010; Schwaber
and Carmelli 2008). In light of the growing drug
resistance, the development of new antibacterial
substances is not a promising occurrence. More-
over, breakthroughs in the area of research in the
next few years are rather improbable. Therefore,
a rational antibiotic therapy aiming at decreasing
risk of drug resistance should be implemented on
a large scale, in both hospitals and outpatient
settings. An example of this activity might be
the implementation of the hospital antibiotic pol-
icy. The aim of this policy is to introduce a
rational antibiotic therapy and do it with the
utmost consideration for patient care. Antibiotics
should be prescribed in proper doses, for opti-
mum duration of therapy, with a minimum risk of
adverse effects or the development of antibiotic
resistance, and with a consideration for the low-
est possible therapy cost (Dik et al. 2015; Davey
et al. 2005). The aim of this study was to retro-
spectively evaluate the implementation of hospi-
tal antibiotic policy in the Oncosurgery Ward
during a 6-year observation time, a subject that
was hitherto only sparingly dealt with in the
relevant medical literature.
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2 Methods

The study was approved by a local Bioethics
Committee of Warsaw Medical University in
Warsaw, Poland. A retrospective quantitative
and qualitative analysis of the antibiotic use,
before and in the consecutive 5 years after the
implementation of the hospital antibiotic policy,
was conducted in the Oncosurgery Ward of the
St. Family Hospital in Warsaw. The hospital is a
second level referral hospital, and the
Oncosurgery Ward has 20 beds. The number of
hospitalizations and patient-days in the analyzed
years are presented in Table 1. The ward
specializes in breast cancer surgery and thyroid
surgeries. Surgical procedures performed in the
period above outlined are summarized in
Table 2. There was a shift towards breast cancer
surgery, whereas thyroid surgery declined.
Responsibility for the implementation of the
hospital antibiotic policy was placed on the
Infection Control Team that consisted of an epi-
demiologist, pharmacist, microbiologist, and
epidemiological nurse. One of the key goals of
the policy was to create a Hospital Antibiotics
List divided into three groups: ‘first-line’
antibiotics (prescribed by all physicians at all
times, e.g. cefazolin, amoxicillin, and doxycy-
cline); ‘controlled antibiotics’ (prescribed by all
physicians, but a continuation of therapy
required a permission from the head physician,

Table 1 Patients traffic in the Oncosurgery Ward before (2011) and after (2012-2016) the implementation of the

hospital antibiotic policy

Year 2011 2012 2013 2014 2015 2016
Number of hospitalized patients | 1408 2101 11078 1153 11172 1156
Number of patient-days 2558 13171 12972 4411 13820 3749
Average hospital stay (days) 11.82 11.50 1273 13.84 13.24 13.24

Table 2 Proportion of surgical procedures in the Oncosurgery Ward before (2011) and after (2012-2016) the

implementation of the hospital antibiotic policy

Year 2011 2012
Breast surgery | 31% ‘ 51%
Gastrointestinal surgery | 2% ‘ 4%
Thyroid surgery | 27% ‘ 9%
Others | 40% 136%

2013 2014 2015 2016
| 66% 1 58% | 68% | 72%
| 4% | 3% | 5% | 2%
| 3% | 7% | 5% | 7%
|27% | 32% | 22% 119%
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e.g., amoxicillin clavulanate, cefuroxime, ceftri-
axone, clindamycin, ciprofloxacin, piperacillin
with tazobactam, gentamycin, amikacin);
and ‘restricted antibiotics’, prescribed with a
written permission of the Infection Control
Team head, e.g., carbapenems (imipenem and
meropenem) and glycopeptides (teicoplanin
and vancomycin).

We evaluated the antibiotic use according to
the methodology described previously (Nitsch-
Osuch et al. 2015a, b). The evaluation included
the Hospital Pharmacy data consisting of the
ordered and prescribed antibiotics, the type of
antibiotic, the route of administration, and the
dose as well as the Medical Statistics Department
data consisting of the number of hospitalizations
and patient-days. Moreover, antibiotic consump-
tion pattern was defined, specifying the propor-
tion of antibiotics used in terms of daily defined
dose (DDD), which is the average daily dose of a
drug, specified with a code of the Anatomical
Therapeutic Chemical Classification, used in
therapy as the main indication. The following
formula was employed: DDD = (number of
doses x g/dose) / DDD value (g). Other
parameters used in the assessment of antibiotic
use were as follows:

DDD/100 hospitalizations;

— DDD/100 person-days;

Drug Utilization 100% (DU 100%);
Drug Utilization 90% (DU 90%).

The DDD/100 hospitalizations and DDD/100
person-days enable the inter-departmental
comparisons and also describe the trends in anti-
biotic consumption in a ward at different time
intervals. The DU100% and DU90% are consid-
ered to reflect a correctness of antibiotic treat-
ment application. The DU100% shows how
many groups of antibiotics are used, while
DU90% shows which groups of antibiotics com-
prise 90% of the antibiotics used.

Statistical evaluation was performed using a
chi-squared test. A p-value of <0.05 defined
statistically significant differences. We also cal-
culated the odds ratios (OR) and 95% confidence
intervals (95%CI) using an online statistical cal-
culator available at www.medcalc.3000.

3 Results

Consumption of antibiotics was steadily increas-
ing; from 365.4 DDD in 2011 before the imple-
mentation of the hospital antibiotic policy to
1359.2 DDD in the fifth year of observation on
the hospital antibiotic policy in 2016 (Table 3). A
similar upward trend concerned also the use of
antibiotics expressed in DDD/100 person-days
(Table 4) and DDD/100 hospital admissions
(Table 5). There was a significant change in the
antibiotic consumption pattern after the imple-
mentation of the hospital antibiotic policy in
2012-2016 (Fig. 1). There was a decrease in the
use of penicillin with inhibitors, mainly amoxi-
cillin clavulanate, 64% DDD in 2011 vs. 26.5%
in 2016, and cephalosporins (mainly cefuroxime
and ceftriaxone), 22.5% DDD in 2011 vs. 6.6%
in 2016. Furthermore, the use of restricted
antibiotics (carbapenems and glycopeptides)
decreased from 7.0% in 2011 vs. 1.0% in 2016.
The most spectacular change was the increased
consumption of ciprofloxacin from 5.0% in 2011
to 57.3% in 2016 and aminoglycosides from
0% in 2011 to 8.5% in 2016. The detailed antibi-
otic consumption patterns period are presented in
Table 6. The DU 100% rate rose initially after the
implementation of the hospital antibiotic policy
HAP; in 2011 it amounted to 6 antibiotics,
whereas in 2014 it was 11 antibiotics, only to
drastically decrease in 2015 (DU100% 5). The
DU ratio of 90% were 2 in 2011, and then 3 or
5 antibiotics in 2012-2016 (Table 7).
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Table 3 .Antibiotic use before (2011) and after (2012-2016) the implementation of the hospital antibiotic policy in

terms of the total DDD consumed

Year 2011 2012
Antibiotic DDD
Penicillins 0 0
Amoxicillin 0 0
Ampicillin 0 0
Penicillins with inhibitors
Amoxicillin clavulanate 234.6 464.2
Piperacillins with tazobactam 0 0
Cephalosporins 80.8 146.6
I Generation Cephazolin 0 0
II Generation Cefuroxime 78.75 116.6
III Generation Ceftriaxone 2 30
Macrolides 0 0
Azythromycin 0 0
Lincosamides 5 10.6
Clindamycin 5 10.6
Fluoroquinolones 20 5
Ciprofloxacin 20 5
Tetracyclines 0 0
Doxycycline 0 0
Aminoglycosides 0 36.6
Gentamicin 0 36.6
Amikacin 0 0
Carbapenems 25 17.5
Imipenem 25 0
Meropenem 0 17.5
Glycopeptides 0 0
Vancomycin 0 0
Summary 365.4 680.5
4 Discussion
4.1 Effects of Implementation

of the Hospital Antibiotic Policy
on Antibiotic Consumption
Patterns

The implementation of the hospital antibiotic
policy did not reduce a total consumption of
antibiotics in the ward. On the contrary, antibi-
otic consumption steadily increased. This seem-
ingly surprising observation may be caused by a
different profile of patients being admitted to the
ward. While before the HAP implementation,
mainly thyroidectomies and mastectomies were
carried out, breast cancer surgeries predominated
after the implementation. Patients after

2013 2014 2015 2016

29 0 0 2

29 0 0 0

0 0 0 2
350,8 366.2

380.8 341.6 350.8 366.2

0 2.1 0 6.1

116.3 209.0 60.6 89.8

0 32.7 22 2

101.3 131.3 13.6 72.8

15 45 25 15

0 0 0 5

0 0 0 5

19 94.5 0 3.8

19 94.5 0 3.8

90 640 770 780

90 640 770 780

0 20 0 0

0 20 0 0

197.3 93.0 86.5 98.5

133.3 0 0 0

64 93 86.5 98.5

0 7.5 0 7.5

0 7.5 0 0

0 0 0 7.5

0 3.8 0 6.5

0 3.8 0 6.5

843.9 1411.4 1267.9 1359.2

mastectomy often required antibiotic prophylaxis
against infections, notably with ciprofloxacin, or
antibiotic treatment for nosocomial, mainly sur-
gical site, and infections. According to HAP,
ciprofloxacin was prescribed for 5-7 days after
surgery, especially for patients who had
expanders. Increased antibiotic use could also
be linked to a longer hospital stay in the time
after HAP implementation in subsequent years
(Table 1). The results observed were not
influenced by the more frequent use of
cephazoline as a preoperative antibiotic, since
this antibiotic was given in the surgical theater
room, not in the ward.

Antibiotic consumption in our ward was lower
than that in similar oncological hospitals in
France (39 DDD/100 person-days) (Dumarin
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Table 4 Antibiotic use before (2011) and after (2012-2016) the implementation of the hospital antibiotic policy in

terms of the number of consumed DDD/100 person-days

Year 2011 2012 2013 2014 2015 2016
Antibiotic DDD/100 person-days
Penicillins 9.2 14.6 13.8 7.8 0 0.1
Amoxicillin 0 0 1.0 7.7 0 0
Ampicillin 0 0 0 0 0 0.1
Penicillins with inhibitors 9.1 96.2
Amoxicillin clavulanate 9.2 14.6 12.8 0.1 9.1 96.0
Piperacillins with tazobactam 0 0 0 0.2 0 0.2
Cephalosporins 3.1 4.6 39 4.7 1.5 535.9
I Generation Cephazolin 0 0 0 0.7 0.5 0.1
II Generation Cefuroxime 3 3.7 34 3.0 0.4 535.4
III Generation Ceftriaxone 0.1 0.9 0.5 1.0 0.7 0.4
Macrolides 0 0 0 0 0 0.1
Azythromycin 0 0 0 0 0 0.1
Lincosamides 0.2 33 0.6 2.1 0 0.1
Clindamycin 0.2 33 0.6 2.1 0 0.1
Fluoroquinolones 0.8 0.2 3 15.0 20.2 20.8
Ciprofloxacin 0.8 0.2 3 15.0 20.2 20.8
Aminoglycosides 0 1.2 6.6 2.1 2.3 2.6
Gentamicin 0 1.2 4.5 0 0 0
Amikacin 0 0 2.1 2.1 2.3 2.6
Carbapenems 1.0 0.6 0 0.2 0 0.2
Imipenem 1.0 0 0 0.2 0 0
Meropenem 0 0.6 0 0 0 0.2
Glycopeptides 0 0 0 0.1 0 0.2
Vancomycin 0 0 0 0.1 0 0.2
Summary 142 24.4 27.8 31.5 332 36.3

et al. 2010), which can be explained by the pre-
dominance of planned admissions in our ward.
Antibiotic consumption is greater in wards hav-
ing more than 25% of ‘acute admission’ beds
(Miliani et al. 2008). Likewise, in an Iranian
study of Ayazi et al. (2015) antibiotic consump-
tion has been greater than that in the present
study; it amounted to 5-7 DDD/100 person-
days and showed an upward trend in the follow-
up period. In line with the present findings, HAP
implementation did not result in a lower antibi-
otic consumption pattern in a Chinese study of
Bao et al. (2015). Previous Polish studies related
to other than surgical profiles have also provided
data indicating a growing trend in the total DDD
use of antibiotics after HAP implementation
(Nitsch-Osuch et al. 2015a, b).

In the present study, HAP implementation had
a significant effect on the scope of antibiotics

used: consumption of penicillin with inhibitors,
mainly amoxicillin clavulanate, of
cephalosporins, mainly cefuroxime, and of
restricted antibiotics, mainly carbapenems and
glycopeptides, decreased, whereas the use of cip-
rofloxacin and aminoglycosides increased. All
these changes were statistically significant and
in our opinion they were in a positive direction
in terms of antibiotic consumption patterns.
Firstly, a reduction in the use of carbapenems
may be viewed as a favorable result of HAP.
Carbapenems are wide spectrum antibiotics
often called ‘last chance treatment’. Zilberberg
et al. (2017) have shown that the infection with
carbapenemase resistant Enterobacteriaceae is
associated with a fourfold increased risk of
receiving previous inappropriate empiric treat-
ment, which, in turn, increases mortality, length
of hospitalization, and costs. Increased
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Table 5 Antibiotic use before (2011) and after (2012-2016) the implementation of the hospital antibiotic policy in
terms of the total number of consumed DDD/100 hospitalizations

Year 2011 2012 2013 2014 2015 2016
Antibiotic DDD/100 hospitalizations
Penicillins 0 0 0.4 0 0 0.2
Amoxicillin 0 0 0.4 0 0 0
Ampicillin 0 0 0 0 0 0.2
Penicillins with inhibitors 29.9 36.1
Amoxicillin clavulanate 16.6 30.75 35 29.6 29.9 31.1
Piperacillins with tazobactam 0 0 0 0.2 0 0.5
Cephalosporins 5.7 7.9 10.7 18.1 5.2 7.8
I Generation Cephazolin 0 0 0 2.8 1.9 0.2
II Generation Cefuroxime 5.6 5.5 9.3 114 1.2 6.3
III Generation Ceftriaxone 0.1 2.4 1.4 39 2.1 1.3
Macrolides 0 0 0 0 0 0.4
Azythromycin 0 0 0 0 0 0.4
Lincosamides 0.4 0.5 1.7 8.2 0 0.3
Clindamycin 0.4 0.5 1.7 8.2 0 0.3
Fluoroquinolones 1.4 0.2 8.3 55.5 65.6 67.5
Ciprofloxacin 1.4 0.2 8.3 55.5 65.6 67.5
Tetracyclines 0 0 0 1.7 0.2 0
Doxycycline 0 0 0 1.7 0.2 0
Aminoglycosides 0 1.7 18.1 8 7.3 0.8
Gentamicin 0 1.7 12.2 0 0 0
Amikacin 0 0 5.9 8 7.3 0.8
Carbapenems 1.8 0.8 0 0.7 0 0.7
Imipenem 1.8 0 0 0.7 0 0
Meropenem 0 0.8 0 0 0 0.7
Glycopeptides 0 0 0 0.3 0 0.6
Vancomycin 0 0 0 0.3 0 0.6
Summary 259 41.9 74.2 122.2 108.2 117.6

consumption of carbapenems is associated with
increased rate of carbapenem-resistant bacteria,
including Acinetobacter baumannii, as observed
by Mascarello et al. (2017). Secondly, a lower
use of Dbetalactam antibiotics, including
cephalosporins of the second and third
generations and penicillin with inhibitors could
be viewed as a favorable result as well. The
excessive use of third generation cephalosporins
is a risk factor for the occurrence and spread of
extended-spectrum  beta-lactamases (ESBL)-
producing bacterial strains. Effective control of
their use is associated with a successful restric-
tion in the spread of resistant bacteria (Kim et al.

2008; Urbanek et al. 2007) and of Clostridium
difficile infections (Sullivan 2014).
Consumption of ciprofloxacin in the ward was
higher as compared to hospitals of a similar pro-
file in Great Britain. Schelenz et al. (2015) have
shown that ciprofloxacin consumption is 14.9/
100 hospitalizations, whereas in our ward it was
65.6 DDD/100 hospitalizations. Ciprofloxacin is
a widely used antibiotic in hematology and
oncology wards, but its overuse is conducive to
antibiotic resistance among Gram-negative bac-
teria. Hence, it is advisable to rotate its use
(Schelenz et al. 2015). In the light of these
results, it appears appropriate to conclude that
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Fig. 1 Proportion of antibiotic consumption before (2011) and after (2012-2016) the implementation of the hospital

antibiotic policy (HAP)

in our ward, ciprofloxacin may be an overused
antibiotic, and this hypothesis is backed by the
literature data. Hammuda et al. (2013) have
shown that fluoroquinolones constitute 9% of
the antibiotics consumed in a ward of similar
profile, which is significantly less than the
65.5% noted in 2015 in the present study. A
wide use of ciprofloxacin in our ward may be
explained by the procedure of using this antibi-
otic in all patients who underwent breast prosthe-
sis or were being prepared for breast prosthesis
with skin expanders. The loss of prosthesis due to
hospital acquired infection is one of the most
dramatic and serious complications of the breast
reconstruction surgery. The efficacy of ciproflox-
acin for infection treatment after breast augmen-
tation is well known. It has been shown that 40%
of bacteria isolated in patients with a surgical site
infection is resistant to commonly used
antibiotics, but 86% of strains are sensitive to
gentamicin, and 63% strains were sensitive to
ciprofloxacin (Weichman et al. 2013).

4.2 Effects of Implementation
of the Hospital Antibiotic Policy
on the DU90% and DU100%

Indicators

A positive result of HAP implementation in our
ward also was the increased DU90% index, from
2 antibiotics in 2011 to 3-5 antibiotics in the
years 2013-2016. Changes in the profile of
patients admitted to the ward afore-mentioned
and the creation and implementation of
recommendations regarding infection treatment
could lead to a growth of this index. The use of
only a few antibiotics in the ward may suggest a
suboptimal compliance to the antibiotic therapy
recommendations, which may result in antibiotic
resistance build-up (Birger et al. 2015; Roca
et al. 2015). In this context, the reduction in the
DU90% index to three in 2015 should be consid-
ered alarming, as it implies the use of too narrow
a range of antibiotics in the ward.
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Table 6 Patterns of the antibiotic consumption before (2011) and after (2012-2016) the implementation of the hospital
antibiotic policy. in terms of prescribed antibiotic proportions

Year 2011 2012 2013 2014 2015 2016
Antibiotic
Penicillins 0 0 3.4% 24.4% 0 0.1%
Amoxicillin 0 0 3.4% 0 0 0
Ampicillin 0 0 0 0 0 0.1%
Penicillins with inhibitors 27%
Amoxicillin clavulanate 64% 68.2% 45.2% 24.2% 27.6% 26.5%
Piperacillins with tazobactam 0% 0 0 0.2% 0% 0.5%
Cephalosporins 22.5% 21.5% 23.2% 14.8% 4.7% 6.6%
I Generation Cephazolin 0 0 0 2.3% 1.7% 0.1%
II Generation Cefuroxime 22% 17.5% 12% 9.3% 1% 5.4%
III Generation Ceftriaxone 0.5% 4% 11.3% 3.2% 2% 1.1%
Macrolides 0 0 0 0 0 0.4%
Azythromycin 0 0 0 0 0 0.4%
Lincosamides 1.5% 1.6% 2.2% 6.7% 0 0.3%
Clindamycin 1.5% 1.6 2.2% 6.7% 0 0.3%
Fluoroquinolones 5% 0.7% 10.7% 45.4% 61% 57.3%
Ciprofloxacin 5% 0.7% 10.7% 45.4% 61% 57.3%
Tetracyclines 0 0 0 1.4% 0 0
Doxycycline 0 0 0 1.4% 0 0
Aminoglycosides 0 5.3% 23.4% 6.6% 6.7% 8.5%
Gentamicin 0 5.3% 15.8% 0 0% 8.5%
Amikacin 0 0% 7.7% 6.6% 6.7% 0
Carbapenems 7% 2.6% 0 0.5% 0 0.6%
Imipenem 7% 0% 0 0.5% 0 0
Meropenem 0 2.6% 0 0 0 0.6%
Glycopeptides 0 0 0 0.3% 0 0.5%
Vancomycin 0 0 0 0.3% 0 0.5%
Summary 100% 100% 100% 100% 100% 100%
4.3 Study Strength and Weakness A DDD scheme can be used not only to com-

The strength of our study is that we obtained
results that can be used to compare the antibiotic
consumption patterns in wards of similar treat-
ment profile in Poland as well as in other
countries. We show that HAP implementation
provided favorable changes in the pattern of anti-
biotic consumption, even when a total number of
antibiotic doses did not decrease.

One of the main limitations of the study is the
methodology used to determine the antibiotic
consumption, i.e., the calculation based on
defined daily doses (DDD). This method is
recommended by the WHO, but it is not devoid
of drawbacks as illustrated in Table 8.

pare drug consumption in wards, hospitals,
regions, or countries, but also across different
time periods, as we did in the present study. A
calculation of DDD/100 or 1000 patient-days
enables the exclusion of differences stemming
from the different ward bed count and occu-
pancy. Thus, DDD-assessed antibiotic consump-
tion is a reliable tool to compare drug
consumption between similar wards (Sabaté
et al. 2015; Muller et al. 2006). However, the
value of DDD/100 hospitalizations or DDD/100
patient-days is influenced by many factors, e.g.,
the referral level of the hospital, the incidence of
infectious diseases in the studied period, the epi-
demic foci in the hospital, the prescription habits
in the ward, the promotion of certain drugs, and
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Table 7 Drug use rates (DU100% and DU90%) before (2011) and after (2012-2016) the implementation of the
hospital antibiotic policy

Indicator
(per year) | 2011 2012 2013 2014 2015 2016
DU100% | 6: 7: 7 11: 5: 12:
Ceftriaxone Amoxicillin + | Amoxicillin + | Ciprofloxacin | Ciprofloxacin | Ciprofloxacin
Ciprofloxacin | clavulanate clavulanate Amoxicillin + | Amoxicillin + | Amoxicillin +
Clindamycin Cefuroxime Gentamicin clavulanate clavulanate clavulanate
Amoxicillin + | Ceftriaxone Cefuroxime Cephazolin Amikacin Cephazolin
clavulanate Clindamycin Ceftriaxone Ceftriaxone Cephazolin Ceftriaxone
Imipenem Ciprofloxacin | Ciprofloxacin | Cefuroxime Ceftriaxone Cefuroxime
Cefuroxime Gentamicin Amoxicillin Piperacillin + Piperacillin +
Meropenem Amikacin tazobactam tazobactam
Clindamycin Clindamycin Clindamycin
Doxycycline Meropenem
Imipenem Vancomycin
Vancomycin Amikacin
Amikacin Azythromycin
DU 90% 2: 3: 5: 5: 3: 3:
Amoxicillin + | Amoxicillin + | Amoxicillin + | Ciprofloxacin | Ciprofloxacin | Ciprofloxacin
clavulanate clavulanate clavulanate Amoxicillin + | Amoxicillin + | Amoxicillin +
Cefuroxime Cefuroxime Gentamicin clavulanate clavulanate clavulanate
Ceftriaxone Cefuroxime Cefuroxime Amikacin Amikacin
Ceftriaxone Clindamycin
Ciprofloxacin | Amikacin

Table 8 Strengths and limitations of defined daily doses (DDD) according to Muller et al. (2006)
Strengths of DDD

Lack of dependence on drug cost and package size

Limitations of DDD

Wards treating children cannot be compared to those

Consumption patterns of drugs can be compared
throughout the country and internationally, at various time
intervals in the hospital or ward; providing that hospital
wards of similar profiles were compared with each other.

even the season of year. Thus, assessment should
be treated with caution, taking note of sudden
and large increases in DDD/100 patients-days
and of therapy costs of a single person-day,
which we considered in the present study. More-
over, our assessment concerned the consumed
DDD and not the hospital pharmacy data that
do not take into account the number of expired
and damaged drugs or the surplus of drugs in the
ward. We conclude that there is an obvious need
for the continuous evaluation and monitoring of
the hospital antibiotic policy.

treating adults

DDD may be different from the actual dose the patient
receives, e.g., dose adjustment in patients with renal
failure, dose calculated to body mass, or dosing
depending on pharmacokinetics and patient’s compliance
DDD is not necessarily the dose recommended by the
manufacturer, e.g., depending on the pathogen or severity
of infection
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