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Abstract 

Purpose: The aim of this study to measure consumption of AB in ICU and medical department using defined daily dose 

which is an accepted standard method and provide data for rational use of antibiotics to decrease morbidity, mortality and 

resistance. 

Methods: The study was a retrospective in a state hospital with 120 beds. All patients treated with specific antibiotics 

on 1st December 2019 until 1st March 2020 were included in the study. Indications for antibiotic use and information about 

the patients were recorded on special forms. Antibiotic use were evaluated using the ATC/DDD index, which is also 

suggested by the WHO to be used in similar studies. 

Results: 234 patients were admitted to the medical and ICU department hospital, of whom 46 patient in the ICU. 96% 

OF the patients in ICU received AB and 92% of the patients in the medical department received AB. Those identified to 

use antibiotics with appropriate indications 40.7% in the medical department and 65.5% in the ICU department. The mean 

hospital stay was 3.4 days, of the total patients 42% of patient received AB less than three days.  

Conclusion: The rate of consumption of antibiotics is very high in our hospital and most of the prescribed drugs were 

irrational. Antibiotic stewardship should be constructed and activated in our country to control AB use, as this will 

decrease the emergence of resistant strains and decrease budget in hospitals and on the patients. 
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Introduction  

Antibiotics (AB) drugs are the most popularly prescribed in our country 

with the absence of anti-biotic stewardship to control these medications 

[1,2]. Irrational use of the AB associated with the emergent of resistant 

strains of bacteria, adverse effects and increase treatment burden [3-5]. 

Rationale use of antibiotic with improving policies result in better 

outcome with less side effects and cost effectiveness [6,7]. Globally there 

is an increase in anti-biotic consumption resulting in increased morbidity 

and mortality but it helps developing an antimicrobial stewardship 

program and increase awareness of resistance, adverse drug reaction and 

drug interaction of antibacterial drugs [8,9]. A systematic review found 

that the highest consumption of anti-biotic was in the intensive care unit 

at western European hospitals [10]. A study conducted in Germany found 

that there is increase in AB prescription beyond the second day which 

result in increased clostridium difficile infections [11]. There was a 

statistically significant association between consumption of 

antimicrobials and resistance of Escherichia coli isolates to quinolones, 

while for Klebsiella pneumoniae, there was a statistically significant 

association between the resistance rates and consumption of gentamycin, 

ceftazidime and meropenem [12]. In turkey there was difference between 

AB consumption between the hospitals due to the absence of antibiotic 

stewardship with low consumption in teaching hospitals, also in Europe 

there is increasing consumption of AB in the outpatient clinic [13,14].  

Data on in-hospital antimicrobial use vary widely not only due to different 

antibiotic policies at different institutions but also due to different 

methods of measures. Adherence to the standard of reporting the methods 

of measurement is warranted for benchmarking and promotion of rational 

antimicrobial use [15]. Our review confirms the large variation in 

antibiotic use even across similar settings and providers, the Italian-

speaking region showed a significantly higher consumption density, 

followed by the French- and German-speaking regions while in acute care 

hospitals in Switzerland have a relatively low consumption in intensive 

care units [15,16]. Data from low- and middle-income countries are 
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under-represented, in addition, the heterogeneity of reported measures 

clearly shows that there is need for standardization [17] 

Aim  

The aim of this study to measure consumption of AB in ICU and medical 

department using ATC/DDD index and provide data for rational use of 

antibiotics to decrease morbidity, mortality and resistance. 

Material and methods 

The study was a retrospective conducted in the Indonesian teaching 

Hospital with 120 beds. The data of this study were obtained from 

departments of internal medical department that includes (internal 

medicine, chest diseases, cardiology, infectious diseases), and intensive 

care units (cardiology, internal medicine). Data concerning antibiotic use 

in the hospital were collected on the 1st of December 2019 to 1st March 

2020 by clinical pharmacist. All patients receiving antibiotics were 

included to the study. Data were collected from patient charts using a 

standard form; patients personal information, underlying disease, the 

name of the antibiotic in use, dosage, duration, reason of antibiotic use 

(prophylaxis, empirical, microbiologically proven infection) and 

microbiological test results were recorded on the form. Patients matching 

all criteria were accepted as “suitable”, and in the absence of even one 

criteria the patient was “non-suitable” excluded. 

The existence of an infectious disease was detected by evaluating 

patient’s clinical complaints, physical examination findings and 

laboratory findings all together.  

Study population  

Patients who received parenteral ceftazidim, vancomycin, ciprofloxacin, 

cefotaxim, ceftriaxone, and amikacin from December 2019 to March 

2020 were enrolled in this study. The data extracted from Hospital 

information system included record number of patients who received 

study drugs, Clinical data retrieved from patient charts.  

Data collection 

Patient’s data including, length of Hospital stay, drug allergy, first and 

final diagnosis were recorded in a predesigned data collection form. 

Drug’s indicator including treatment regimen, dosing, microbiological 

culture/sensitivity testing. Clinical outcome and adverse drug reaction 

verified as study outcome. 

Statistical Analysis: 

Defined Daily Doses (DDDs) The DDD is the assumed average 

maintenance dose per day for a drug used for its main indication in adults. 

It calculated separately for every antibiotic, the average maintenance dose 

for an adult weighing 70 kg is prepared in main indications and the active 

substance should be taken as grams (or I.U.)[18]. In this calculation 

method, the form used is the ratio of the total DDD per 1000-bed-days. 

Also, the antibiotic consumption index of a country or geographical area 

at a certain period of time is calculated by DDD per 1000 people. In this 

study, DDDs of anti-infective agents are listed for systemic use according 

to ATC/DDD 2010 Index. 

DDD= (DDD*1000)/number of days 

Results   

The study conducted in the Indonesian hospital-Gaza. Data concerning 

antibiotic use in the hospital were collected on the 1st of December 2019 

to March 2020 by clinical pharmacist. 

The total number of patients included in this study was 234 with total 

hospital stay 573 days. Those patients on the drugs mentioned above were 

included despite the medical illness as diabetes with the exception those 

with acute or chronic kidney disease excluded.  The mean age of the 

patients was 60± 15. Of the patients included to the study, 112 were male 

(84%) and 123 were female (52%) see (Table 1) patient characteristics. 

All the patients, received antibiotics for any reason as empirical 

antimicrobial therapy none of them received antibiotics based on 

microbiological data. There was 46 patient were ICU and the remain 

internal. 

When evaluating the 234 patients using antibiotics, 42.7% were evaluated 

as “appropriate” in the medical department and 65.5% in the ICU. 

According to the microbiological data, none of patients receiving 

antibiotics in both departments based on culture sensitivity. The rate of 

antibiotic use in the departments for internal diseases was 92%, and in the 

intensive care units 96% (Table 2). While the highest rate of antibiotic use 

in the departments for internal diseases was in the department for 

pulmonary disease 30.3%, in infectious diseases 30% the lowest rate was 

found to be in the cardiology with 4.3% and the neurology clinic with 

9.4%.  (Table 2). 

The mean duration was 3.4 days (minimum 1, maximum 13 days). 

Duration of treatment based on the number of days (14.7% one day, 

26.9% two days, 19.2% three days,26.2% five days, 6.4% nine days and 

4.5% more than 10 days), respectively(Table 3). The third generation 

cephalosporin's were the mostly prescribed drugs. In our study, 

cephalosporin's were found to be the most frequently used antimicrobials 

among all antibiotics, with a rate of 84.6%. Among the cephalosporin's, 

3rd generation cephalosporin's was the most commonly prescribed, 

Flouroquinolones were the second preferred after cephalosporins. For 

those in the medical department most frequently preferred 3nd generation 

cephalosporins was (ceftriaxone) in addition to fluoroquinolones, while 

in the intensive care units 3rd generation cephalosporins notably 

ceftazidim in addition to vancomycine(Table 4). 

 

variable % 

Gender  52 females 

48 males 

Age  More than 70 years 39.1 

45-70 years 35.4 

Less than 45years 25.5 

Fever  10.2 

Leukocytosis  20.5 

c/s  0 

Patients with chronic disease 35 

Table 1: patient characteristic variables 
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Internal medicine unit percent of patients ICU Percent of patients 

cardiology 4.3 cardiology 13.7 

Pulmonary disease. 30.3 Pulmonary disease. 41.6 

Neurology  9.4 Neurology 0 

Infectious disease 30 Infectious disease 24.6 

others 18 others 16.1 

Total  100  100 

Table 2: Distribution of patients based on clinical condition 

Days of treatment % 

One day  14.7 

Two days 26.9 

Three days 19.2 

Four to seven days 26.2 

Eight to ten days 6.4 

More than ten days 4.5 

Table 3: Distribution of antibiotic use based on duration of therapy. 

variable ATC code I.C.U Internal  

DDD DDD/patient days DDD DDD/patient days 

Cefotaxime  J01DD01 0 0 6.75 15.3 

Ceftazidime  J01DD02 19.6 120.9 22.6 51.2 

Ceftriaxone  J01DD04 38 234.5 125.5 284 

Ciprofloxacin   J01MA02 58.7 362.3 73.7 179 

Amikacin  J01GB06 0 0 13 29.5 

Vancomycin  J01XA01 34.5 212.9 15 34 

Table 4: Anti bIotic use based on defined daily dose 

Discussion 

Antibiotic prescription differ between countries and hospitals in the same 

country. This difference depends on the diseases and epidemiology of 

infectious disease in this country. The absence of antibiotic protocols and 

policies or the absence of antibiotic stewardship can result in catastrophic 

emergence of antimicrobial resistance.  Antibiotics does not only diverse 

between countries, but also diverse between the hospitals of a same 

country. Sometimes physicians preferences and differences in educational 

and health systems participate in this problem [19]. Antimicrobial agents 

are the most frequently used drugs in Palestine and they after none 

steroidal anti-inflammatory drugs. With the absence of data about AB 

consumption rate, the author estimate nearly 90% of our in-hospital 

patients receive AB. 

In our study, the percent of prescribed antibiotics in the ICU department 

was 96% and the medical department 92% which is very high compared 

to other countries. In Europe antibiotic prescription range from 16 to 25% 

[20] while in turkey it is higher between 50 -60% [21]. 

In this study there was zero of antibiotics prescribed based upon culture 

sensitivity and the highest antimicrobial drugs prescribed for pulmonary 

disease 30.3% in the medical department and 41.6% I.C.U department.  

The infectious disease represent 30% in the medical dept., and 20.6 in the 

I.C.U. while the lowest prescription of antibiotics was cardiology in both 

departments, other indication such as organ phosphorous poisoning 18% 

in the internal department and 16 I.C.U (Table)]. High rate of anti-

microbial prescription in pulmonary disease is irrational since most of 

asthma patient and upper respiratory tract infections are viral. When 

evaluating the duration of antibiotic therapy it was as follow (14.7% one 

day, 26.9% two days, 19.2% three days,26.2% five days, 6.4% nine days 

and 4.5% more than 10 days), this mean 41.3% have only two days anti 

biotic in other words it was not necessary since anti biotic needs more 

than two day to produce its effect. This mean none scientific or irrational 

use of antibiotics, while those take four days of treatment (have benefit of 

antibiotic administration) was 40% see (Table 3). The mean duration of 

antibiotics was found to be 3.4% days.  According to the calculation using 

DDD per 1000 bed the third generation cephalosporines was most 

prescribed drugs with ceftriaxone was the most extensively prescribed 

one 284 and cefotaxime was the lowest prescribed from this 

generation15.3. The second most prescribed antibiotic was ciprofloxacin 

179 then ceftazidime 51.2 and the least was vancomycin 50. In the I.C.U 

department the problem was greater ciprofloxacin was the most 

prescribed 362.3, then ceftriaxone 234.5. also in the I.C.U department 

there is extensive use of vancomycine 212.9 which is the main weapon 

against methicillin resistant strains worldwide and ceftazidime 120.9 

which is the most important drug against P.aergenosa while zero 

prescribtion of cefotaxime. This mean overestimated diagnosis of MRSA 

and P.aergenosa. The antibiotic use according to ‘evidence based’ in our 

hospital consist only 42.7-65.6% of the total antibiotic based on the data 

from the two departments.  In order to improve the use of antibiotics, 

educational activities should be performed periodically, policies of 

current antibiotic use should be formed by the infection committees of the 

hospitals and the clinical practices should be controlled. 

Conclusion and recommendation 

The results of our study clarify that there is irrational of antibiotic 

prescription and reflects the important of construction of antibiotic 

stewardship for controlling these medications based upon scientific way.  

There were some limitations of this study as it was conducted in a single 

referred center with a small sample size. However,  the accuracy of data 

give strength to the results and make the study more representative of the 

patients on antibiotics and make it a real world in our region. 
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