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ABSTRACT 

Many organizations have recommended that antibacterial drug use at national and local levels should be monitored to better 
understand the relationship between consumption and emerging bacterial resistance. The utilization of scientific methods to 
evaluate consumption, as Defined Daily Dose (DDD), assists in determining drug use pattern by unit of hospitalization and it has 
been used to establish the consumption of antibacterial agents. Whereas this therapeutic class is the most used in hospitals, this 
study aimed to identify the use of standardized and restricted intravenous antibacterial drugs at the University Medical Centre of 
Federal University of Mato Grosso do Sul during period of November 2007 to April 2008. Data collection was performed using 
antibacterial request forms and DDD per 100 bed-days. Ceftriaxone was the most requested drug during the study period and its 
consumption was 6.10 DDD/100 bed-days, followed by ciprofloxacin (4.55 DDD/100 bed-days) and vancomycin (2.15 DDD/100 bed-
days). The use of DDD methodology enables to visualize the changes that occurred in the antibacterial use pattern, as well as 
monitoring the consumption of drugs recently included in the therapeutical arsenal. 
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INTRODUCTION 

Antibacterial drugs represent a therapeutic group 
commonly prescribed at hospital environment for 
therapeutic and prophylactic situations1. When 
prescribed, dispensed or administered in inappropriate 
way, antibacterial drugs can cause problems as 
nosocomial infections, bacterial resistance and increased 
time of hospitalization2,3. These drugs are responsible for 
approximately 30% of drug costs in hospitals4. 

Another problem is the availability of several antibacterial 
drugs that difficult professionals’ update. At the same 
time, the easy access to pharmaceutical industries 
advertisements and the information quality of these 
materials is a worry to rational use5,6,7.  

Trying to have a better antibacterial use, institutions are 
suggested to have infection control, guidelines, health 
staff continuing education as well as follow prescription 
habits and drug consumption8. 

Drug utilization studies are defined as those focused on 
marketing, distribution, prescription and use of medicines 
in society. Furthermore, drug utilization studies give 
special emphasis to social, economic and medical 
consequences9 and constitute a source of guidance for 
regulatory actions10. The Defined Daily Dose (DDD) is one 
of the used methodologies in quantitative drug utilization 
studies. DDD is a tool which allows the researcher to 
relate drug consumption at different periods of time and 
per unit of hospitalization as well as assess the prescribing 
habits11. It is still a technical unit of measure and 

comparison defined as the average maintenance dose per 
day for a drug used for its main indication in adults9.  

Thus, this study aimed to identify the use of standardized 
and restricted intravenous antibacterial drugs at the 
University Medical Centre of Federal University of Mato 
Grosso do Sul during period of November 2007 to April 
2008. 

MATERIALS AND METHODS 

This descriptive and transverse study was conducted at 
the University Medical Centre (NHU) of Federal University 
of Mato Grosso do Sul, Brazil. NHU is a general, public, 
third-care teaching hospital of 280-bed in the municipality 
of Campo Grande. It also composes the Brazilian Unified 
National Health System (SUS). 

Data was collected between November 2007 and April 
2008 from request forms of antibacterial drugs which had 
restrict use. The identified information were patient 
gender and age, clinic, diagnosis description, prescribed 
antibacterial, presence of justification for the use, culture 
request, nature of infection and opinion of the Hospital 
Infection Control Committee (HICC) and/or Pharmacy and 
Therapeutics Committee (PTC). Data regarding 
antibacterial dosage and length of treatment were 
collected from the Pharmacy spreadsheet.   

The antibacterial drugs considered in the study were used 
for therapeutic treatment. They were cefepime, 
cefotaxime, cefoxitin, ceftazidime, ceftriaxone, 
ciprofloxacin, imipenem + cilastatin, levofloxacin, 
linezolid, meropenem, piperacillin + tazobactam, 
polymyxin B, teicoplanin and vancomycin.  
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All NHU clinics that attended patients aged 18 years or 
over were included in this study. The clinics were Internal 
Medicine, Maternity, Intensive Care Unit, Coronary Care 
Unit, Infectious and Parasitic Diseases, Orthopedics, 
Urology, Surgical Clinic, Oncology and Emergency Medical 
Care. The Internal Medicine provided service of 
Cardiology, Rheumatology, Neurology and Pulmonary 
Medicine. 

The antibacterials consumption was expressed in DDD per 
100 beds-day and was calculated for each antibacterial 
included. 

 
DDD in milligram was determined consulting data of WHO 
Collaborating Centre for Drug Statistics Methodology 
2010. The number of available hospital beds and their 
occupancy rate were obtained from the NHU Medical 
Archives and Statistics. Data were analyzed and are 
presented as absolute and relative frequencies and DDD. 

The study was submitted to the Institutional Review 
Board of Federal University of Mato Grosso do Sul and 
conducted after its approval and after Hospital Board 
permission.  

RESULTS AND DISCUSSION 

It was analyzed 1717 request forms of intravenous 
antibacterial drugs during the study period and Table 1 
shows the distribution of these forms. Only 0.1% of the 
request forms mentioned some non-standardized 
antibacterial.  

Some changes were identified when comparing NHU 
current drug standardization and the list available during 
the period of 1995-1996. Aztreonan, cefpirome, 
pefloxacin were withdrawn of the therapeutical arsenal 
and piperacillin + tazobactam, teicoplanin, levofloxacin, 
linezolid and polymyxin B were added.  

Despite the availability of new therapeutic agents, the use 
of recently standardized antibacterial was not superior to 
the previously standardized agents. This suggests 
adequate knowledge of prescribers regarding the 
available therapeutic arsenal at the hospital. 

Patients’ average age was 56.11 ± 19.64 years and elderly 
people were the group who most used antibacterial 
drugs. Population aging is a fact that has been observed 
over the years. In Brazil, it is estimated that by the year 
2025 there will be 34 million of people aged 60 years or 
over12. The process of demographic transition at a fast 
pace increases the need of elderly people to use health 
service. In most cases, this need is due to physiological 
changes related to the increased age which may lead to 
the emergence of diseases, the need of polypharmacy 
with antibiotics and the need of hospitalization. The 
worry about inpatient situation, especially for long 

periods, is because it subjects the patient to the risk of 
infection12,13,14. 

The request forms of the three most dispensed 
antibacterial drugs represented 57.1% of the total and 
more than half of these were dispensed for male patients. 
This result may be related to men’s habits such as 
sedentary lifestyle, smoking and alcohol in excess which 
contribute to increasing morbidity15. 

The most requested antibacterial drugs in the study were 
also the most consumed ones (Table 2). 

Table 1: Absolute and relative frequency of antibacterial 
request forms received by the hospital pharmacy of 
NHU/UFMS during the period of November 2007 to April 
2008. 

Prescribed  
Antibacterials 

Absolute Frequency  
(n=1717) 

Relative  
Frequency (%) 

Ceftriaxone 441 25.7 
Ciprofloxacin  323 18.8 
Vancomycin 217 12.6 
Levofloxacin 162 9.4 
Meropenem 117 6.8 
Cefepime  97 5.7 
Cefotaxime 86 5.0 
Imipenem + 
Cilastatin 71 4.1 

Ceftazidime 58 3.4 
Piperacillin  
+Tazobactam 55 3.2 

Cefoxitin 28 1.6 
Polymyxin B 26 1.5 
Teicoplanin  21 1.3 
Linezolid 13 0.8 
Azithromycin 2 0.1 
Total 1717 100.0 

Table 2: Consumption of intravenous antibacterial drugs 
during the period of November 2007 to April 2008 at 
NHU/UFMS. 

Drug DDD/100 beds-day 
Ceftriaxone 6.10  
Ciprofloxacin 4.55  
Vancomycin 2.15  
Cefepime 1.65 
Levofloxacin 1.24  
Imipenem + Cilastatin 1.18  
Piperacillin+Tazobactam 0.74  
Meropenem 0.65  
Polymyxin B 0.43  
Ceftazidime 0.21  
Teicoplanin 0.18  
Cefotaxime 0.08 
Linezolid 0.02  
Cefoxitin 0.01  
TOTAL 19.20  

A study performed at the same hospital from 1994 until 
1996 also identified ceftriaxone as the most requested 
antibacterial drug. By that time, the utilization ranged 
from 2.25 DDD/100 beds-days to 4.50 DDD/100 bed-
days16.  
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In Porto Alegre, a study in the 1990s at the University 
Medical Centre reported 5.49 DDD/100 bed-days as the 
consumption of 3rd-generation cephalosporins17. A 
recent survey conducted in a teaching hospital of a similar 
size to NHU described ceftriaxone consumption as 6.8 
DDD/100 beds-days in 2003 and 6.4 DDD/100 bed-days in 
20042. Both studies had found values higher than the 
described at NHU but it has to be observed that analyzed 
period was also longer. 

The preferential use of third generation cephalosporins 
can be explained by its therapeutic flexibility, excellent 
safety profile and inclusion in different clinical treatment 
protocols18. However, overuse has led to development of 
bacterial resistance19 which affects the patient in 
treatment and the population in contact with this 
patient20,21. 

The request profile of ciprofloxacin was not described as 
significant by Toledo et al. (2000)16. Even though, the 
authors make reference to the solicitation of pefloxacin 
(0.8 DDD/100 beds-days to 1.5 days DDD/100-beds) 
which is not in the current therapeutic arsenal. A study 
conducted in 58 hospitals in France during the period of 
1995 to 2001 described the fluoroquinolones as the 
second therapeutic class of largest DDD22. Rocha, 
Carneiro and Castilho (2009)2 described ciprofloxacin 
values of use ranging from 6.3 DDD/100 bed-days in 2003 
and 7.3 DDD/100 bed-days in 2004. 

Analyzing vancomycin consumption, Castro et al. (2002)17 
observed gradual increase in the use of this antibacterial 
during the seven years of their study. When comparing 
vancomycin use at NHU (2.15 DDD/100 bed-days) with a 
tertiary hospital in Rio de Janeiro (0.8 DDD/100 bed-days 
in 2003 and 0.9 DDD/100 beds- days in 2004), it is 
observed a very different profile of use2. It is important to 
notice that NHU study time was smaller than the other 
studies.  

In Chile, a survey that included 29 hospitals showed 0.23 
DDD/100 bed-days as minimum consumption of 
vancomycin, 4.86 DDD/100 bed-days as maximum and 
1.97 DDD/100 bed-days as the average. The regular 
control over dispensation and use of this antibacterial is 
indispensable to avoid vancomycin overuse. The overuse 
has been associated to high prevalence of resistant 
strains of Staphylococcus aureus22,23. In Brasilia, a study at 
the Intensive Care Unit during the years 2001 to 2004 
demonstrated the utilization of penicillins with beta-
lactamase inhibitors, such as ampillicin + sulbactam, and 
carbapenems in the presence of S. aureus as an option to 
reduce vancomycin consumption24.  

The pattern of filling in the request forms of the most 
used antibacterial at NHU during the study period is 
shown in Table 3. 

 

Table 3: Pattern of filling in the request forms of the most used intravenous antibacterial during the period of November 
2007 to April 2008 at NHU/UFMS. 

 

 

 

 

 

 

 
Figure 1: Relative request frequency of the three most prescribed antibacterials according to the clinic, during the 
period of November 2007 to April 2008 at NHU/UFMS. 

Items filled in request form 
Antibacterials 

Ceftriaxone Ciprofloxacin Vancomicin 
Diagnosis description 97.7 99.7 99.7 

Justification for the request 92.3 85.0 86.0 
Culture request 54.8 46.5 57.1 

Description of  infection 50.3 39.9 57.4 
HICC/PTC opinion 47.1 44.0 48.2 
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The description of patients’ diagnosis was present on 
average in 99.0% of the forms while the justification for 
the antibacterial request was in 87.8% of these. This 
difference may indicate lack of knowledge of the reason 
for choosing a specific therapeutic agent, once the 
request is filled in by the resident doctor under preceptor 
indication. It is noteworthy that the study was conducted 
in a teaching hospital and that further studies are needed 
to confirm this hypothesis. 

Despite the result of Microbial Sensitivity Tests 
establishes the most appropriate drug for patient 
treatment, this test was requested in only 53% of the 
forms. Choosing the treatment based on the result of 
Microbial Sensitivity Test prevents the rise of resistant 
strains as well as contributes to the knowledge of hospital 
pattern of bacterial resistance and the knowledge of 
clinics with a higher risk of infection. All these information 
still collaborate to the establishment of effective actions 
by Hospital Infection Control Committee25. 

The description of the type of infection was found in 
49.2% of request forms. The lack of this information may 
hinder the analysis performed by the Hospital Pharmacy 
and the actions of Hospital Infection Control Committee. 

Regarding the opinion of Hospital Infection Control 
Committee and/or Pharmacy and Therapeutics 
Committee, approximately 46% of the request forms 
contained such information. Besides the existence of 
nosocomial antibacterial rationalization policy, the 
effective participation of the multidisciplinary team is 
necessary to obtain satisfactory results. Rational use 
depends on a number of actions that include request 
forms correctly filled in, forms evaluation and health staff 
training24,26. Monitoring the antimicrobial use contributes 
to the reduction of nosocomial infection, bacterial 
resistance and costs of hospital care 27. 

Figure 1 shows the request frequency of the three 
antibacterials of highest consumption in all clinics 
included in the study. The Internal Medicine was the clinic 
with the greatest number of ciprofloxacin and 
vancomycin requests. The large amount of antibacterial 
use in this clinic can be justified by the services provided, 
besides the existence and occupancy of some beds 
equipped similarly to the intensive care unit. According to 
Castro et al. (2002)17, inappropriate prescribing habits, 
low adherence to the drug use protocols and complexity 
of hospital procedures may be related to the high 
consumption of drugs. 

The pattern of ceftriaxone use was slightly different from 
the other two most used drugs with higher consumption 
at the Emergency Medical Care. Martinez et al. (2005)4 
considered that urgency and emergency unit should be 
excluded from this kind of study because DDD is 
calculated as the number of available beds what should 
not exist at the Emergency Medical Care. However, due 
to unavailability of beds in some clinics, the Emergency 
Medical Care has been used for patient admission into 
the study hospital. 

Antimicrobials utilization studies have demonstrated the 
importance of epidemiological problems identification 
and interventions. In this sense, the use of DDD 
methodology allows to visualize the changes that 
occurred in the pattern of antibiotics use as well as 
monitoring the consumption of drugs recently included in 
the therapeutic arsenal. 

The results also showed the need to strengthen measures 
of drug use control. It should be done especially in 
relation to the opinion of Hospital Infection Control 
Committee and/or Pharmacy and Therapeutics 
Committee regarding restricted drug dispensation but 
should include antibacterial action and indication training 
to resident doctors. 

Studies conducted over a longer period including all 
antimicrobials, examining justification quality for the 
antimicrobial use and the outcome of interventions could 
contribute to the proper knowledge of this drug class use 
as well as monitoring compliance with current standards. 
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