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Abstract: Pneumonia is an acute infectious disease that attacks the lung tissue, caused by viruses, bacteria, fungi 

and parasites that cause inflammation of the lung parenchyma and accumulation of inflammation in the respiratory 

tract. One of the treatments for pneumonia is antibiotics. It is necessary to control antibiotic resistance by evaluating 

antibiotics. This study purposed to evaluating the profile of antibiotic used in quantitative method to pneumonia 

patients at RSI Sultan Agung Semarang which was calculated using the ATC/DDD method. This research conducted 

retrospective cohort with cross sectional design. The sampling technique was used total sampling on 34 Pneumonia 

inpatients obtained from patient medical record. Subssquently, patient data analyzed by quantitatively using the 

ATC/DDD method. There are 5 types a single antibiotics used for pneumonia therapy, namely Levofloxacin (50%), 

Ceftriaxone (14.71%), Moxifloxacin (14.71%), Cefoperazone (11.76%), Meropenem (2.94%), and 2 types was used in 

combination, namely Loevofloxacin + Ciprofloxacin (2.94%) and Meropenem + Cefotaxime (2.94%). The value of 

DDD/100 days of hospitalization was 70.5 DDD/100 days of hospitalization with the highest antibiotic, namely 

Levofloxacin, of 40 DDD/100 days of hospitalization. Antibiotics included in the 90% segment were Levofloxacin 

(56.74%) and Moxifloxacin (18.71%). The most widely used antibiotic in pneumonia patients is Levofloxacin (50%). 

The total value of DDD/100 days of hospitalization for 1 period is 70.5 DDD/100 days of hospitalization. Antibiotics 

included in the 90% segment are Levofloxacin and Moxifloxacin 
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INTRODUCTION 

Infection is a condition caused by the attack and multiplication of microorganisms (bacteria, viruses 
and parasites) that basically do not originate from within the body. Infection can occur in only one area of 
the body and can spread through the blood so that it becomes comprehensive or causes symptoms of 
disease (Ladyani & Zahra, 2018). One of the most common infectious diseases is Acute Respiratory 
Infection (ARI). ARI is an acute respiratory disease which includes the upper respiratory tract such as 
rhinitis, pharyngitis and otitis as well as the lower respiratory tract such as laryngitis, bronchitis, 
bronchiolotis and pneumonia which can last for 14 days (Padila et.al., 2019). 

Pneumonia is defined as an inflammation of the lungs caused by microorganisms (bacteria, fungi, 
parasites), excluding Mycobacterium tuberculosis. Pneumonia treatment consists of antibiotic therapy, 
supportive therapy, and anti-inflammatory therapy. Antibiotic therapy is given based on microorganism 
data and susceptibility test results. The effect of antibiotics is useful for killing and inhibiting the growth of 
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bacteria and viruses, so for empirical antibiotics to be used in hospitalized pneumonia patients, namely 
the betalactam group, 2nd generation cephalosporins, and iv respiratory fluoroquinolones (Mulyana, 
2019). 

Evaluation of the use of antibiotics in pneumonia is carried out by obtaining data from medical 
records that will be collected and evaluated using standard methods. The standard method is in 
accordance with WHO guidelines for evaluating the use of antibiotics quantitatively, namely using 
Anatomical therapeutic Classification (ATC) / Defined Daily Dosage (DDD). ATC is a drug clarification 
system based on its pharmacology, chemical compounds and therapeutic functions which are then 
interpreted in units of DDD/100 patient-days. DDD is the assumption of the average dose per day of 
antibiotic use for pneumonia patients in adults (Prasetyo & Kusumaratni, 2018). 

METHODS 

This study purposed to evaluating the profile of antibiotic used in quantitative method to pneumonia 
patients aged 18-65 years at RSI Sultan Agung Semarang which was calculated using the ATC/DDD 
method. This research conducted retrospective cohort with cross sectional design in 2021. The sampling 
technique was used total sampling on 36 Pneumonia inpatients obtained from patient medical record. 
Subssquently, patient data analyzed by quantitatively using the ATC/DDD method.  

Medical records of patients diagnosed with pneumonia in the absence of comorbidities and 
receiving antibiotic therapy. Complete medical record (age, sex, diagnosis, length of stay, drug data in the 
form of antibiotic name, dose, duration of administration, and route of administration). Pneumonia patients 
aged 18-65 years. Medical records of pneumonia patients who died or were referred to other hospitals. 
Patients with other infections 

This study uses descriptive data analysis to provide an overview of the research results obtained. 
The resulting data will be obtained using Microsoft Excel 2021 and the data is presented in tabular form. 
The data obtained were analyzed quantitatively using the ATC/DDD ( Anatomical Therapeutic Chemical / 
Defined Daily dose ). Data analysis carried out includes: 
1. The antibiotics used at RSI Sultan Agung Semarang are classified based on the ATC code. 
2. The quantity of antibiotic use is calculated based on the quantity data of drug use from the Hospital 

management information system 

Number of doses = Quantity used × Dosage Form 

3. Retrieving inpatient data, the amount of drug use using the unit DDD/100 is calculated by the formula: 
DDD/100 days of hospitalization: 

𝐴𝑚𝑜𝑢𝑛𝑡 𝐴𝑛𝑡𝑖𝑏𝑖𝑜𝑡𝑖𝑐𝑠 𝑈𝑠𝑒𝑑 (𝑔𝑟𝑎𝑚) 

𝐷𝐷𝐷 𝑊𝐻𝑂 (𝑔𝑟𝑎𝑚) 
 ×

100

𝐿𝑂𝑆
 

4. Calculating DU 90% use of each drug: 

DU 90% = 
𝐷𝐷𝐷/100

𝑇𝑜𝑡𝑎𝑙
𝐷𝐷𝐷

100
𝑑𝑎𝑦𝑠 𝑜𝑓 ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛

 × 100 % 

 

RESULT AND DISCUSSION  

Research was conducted by taking medical record data hospitalized pneumonia patients with a 
sample of 34 patients obtained from the analysis using the LPD in accordance with the contents 
of the RSI Sultan Agung form Semarang 
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Patient Characteristics 

Table 1. Patient Characteristics in RSI      Sultan Agung Semarang Period January – December 2021 

Characteristics Study Amount (n=34) 

Gender (%)  

Man 18 (52.94%) 

Woman 16 (47.06%) 

Age Range  

17-25 1 (2.94%) 

26-35 1 (2.94%) 

36-45 7 (20.59%) 

46-55 7 (20.59%) 

56-65 18 (52.94%) 

 

Based on Table 1 above, characteristics demographics patient pneumonia at RSI Sultan Agung 
Semarang from January to December 2021 by type sex obtained results that is patient man more than in 
female patients, namely 52.94%. patient with type male sex - males more than females with a ratio 2,1:1. 
Results study on patient pneumonia with type sex more men than women by 52.94% and 47.06%. 

 

Profiles Use of Antibiotics 

The antibiotic profiles use in pneumonia patients at RSI Sultan great Semarang period January – 

December 2021 looks at Table 2: 

Table 2. Profile Use of Antibiotics 

No Class n (%) Antibiotics n (%) 

Single 

1 Fluroquinolones 22 (64,71) Levofloxacin 17 (50) 

   Moxifloxacin 5 (14,71) 

2 Cephalosporins 9 (26,47) Ceftrixone 5 (14,71) 

   Cefoperazone 4 (11,76) 

3 Carbapenems 1 (1,94) Meropenem 1 (2,94) 

Combination 

1 Fluroquinolones 1 (2,94) Levofloxacin + 
Ciprofloxacin 

1 (2,94) 

2 Carbapenems + 
Cephalosporins 

1 (2,94) Meropenem + 
Cefotaxime 

1 (2,94) 

 

Long Day Treat Stay / Length of Stay (LOS) 

Method count LOS or long take care is with subtract (date out – date in) + 1 day, then value LOS 

each patient summed up for get score LOS total. Data LOS patient pneumonia in RSI Sultan great 

Semarang period January-December 2021 looks on Table 3 below: 
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Table 3. Amount Day treat stay Patient Pneumonia 

Month Number of 

Patients 

LOS (days) 

January 7 50 

February 3 15 

March 2 40 

April 5 22 

May 3 11 

June 1 8 

July 5 43 

August 1 3 

September 3 21 

October 2 11 

November 1 7 

December 1 4 

Total 34 235 

 

In this study, the total LOS of pneumonia patients was obtained as much as 235 days. Calculation 

LOS this used on calculation score maid service recommended standard dose WHO. Rated 

DDD/100 days of hospitalization will be smaller if the total LOS value is greater. The more big score 

DDD/100 days of hospitalization the more big also level use antibiotics (Handayani et.al., 2021). 

Quantitative Use Antibiotics  

Quantitative use of antibiotics in pneumonia patients at RSI Sultan Agung Semarang for the 

January - December 2021 period in DDD/100 days of hospitalization look on Table 4 below: 

Table 4. Calculation DDD Value of Antibiotics 

No Code 
ATC 

Antibiotics Route of 
Administration 

DDD WHO 
(gram) 

Antibiotics  
Used (gram) 

LOS 
(Day) 

DDD/100 days of 
hospitalization 

1. J01MA12 Levofloxacin IV 0,5 47 235 40 

2. J01MA14 Moxifloxacin IV 0,4 12,4 13,19 

3. J01DD04 Ceftriaxone IV 2 29 6,17 

4. J01DH02 Meropenem IV 2 21 4,46 

5. J01DD12 Cefoperazone IV 4 40 4,25 

6. J01MA02 Ciprofloxacin IV 1 5 2,12 

7. J01DD01 Cefotaxime IV 2 29 0,31 

Total 70,5 

 

On Table 4 above, total score DDD/100 days of hospitalization in t h i s  study was     70.5 DDD/100 

days of hospitalization. Based on the calculation results, the highest DDD value on table above was 

Levofloxacin (40 DDD/100 days of hospitalization) and the lowest was Cefotaxime (0.31 DDD/day of 

hospitalization). Profile DDD/100 days of hospitalization based on Group can see in Figure 1: 
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Figure 1. DDD/100 days of hospitalization Carbapemem Groups 

Antibiotics class Carbapenems which used on study that is Meropenem. Figure 1 shown that use 

Meropenem antibiotics there is on month March that is 4.46 DDD/100 days. 

 

 

 

 

 

 

 

Figure 2. Profile of DDD/100 days of hospitalization, Group      Cephalosporins (Cefoperazone) 

Antibiotics class Cephalosporins which used on study that is Cefoperazone. Figure 2 shown that the 

highest use of Cefoperazone antibiotics in January 2021 that is 1.50 DDD/100 days 

 

 

 

 

 

 

 
Figure 3. Profile of DDD/100 Days of Hospitalization   Cephalosporin Group (Ceftriaxone) 

Antibiotics class Cephalosporins which used on study that is Ceftriaxone. Figure 3 shown that use 

antibiotics ceftriaxone highest in October  2021 that is 2.97 DDD/100 days 
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 Figure 4. Profile of DDD/100 days of hospitalization Cephalosporin Group (Cefotaxime) 

Antibiotics class Cephalosporins which used on study that is Ceftriaxone. Figure 4 shown that use 

antibiotics ceftriaxone highest in March 2021 that is 0.31 DDD/100 days. 

 

 

 

 

 

 

 
Figure 6. Profile of DDD/100 Days of Hospitalization Flouroquinolone Group (Ciprofloxain) 

Antibiotics class Flouroquinolon which used on study that is Moxifloxacin. Figure 5 shown that use 

antibiotics highest Ciprofloxacin in March 2021 that is 1.12 DDD/100 days 

 

 

 

 

 

 

 

Figure 6. Profile of DDD/100 Days of Hospitalization Flouroquinolone Group (Moxifloxacin) 

Antibiotics class Flouroquinolon which used on study that is Moxifloxacin. Figure 6 shown that use 

antibiotics highest Moxifloxacin in July 2021 that is 8.09 DDD/100 days 
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Figure 7. Profile of DDD/100 Days of Hospitalization Flouroquinolone Group (Levofloxacin) 

Antibiotics class Flouroquinolon which used on study that is Moxifloxacin. Figure 7 shown that use 

antibiotics highest Levofloxacin in January 2021 that is 11.48 DDD/100 days 

DU 90% Profiles 

DU 90% profiles use of antibiotics in pneumonia patients at RSI Sultan Agung Semarang in the period 

January - December 2021 could be seen on Tabel 5 below: 

Table 5. DU 90% Profiles 

No  
Code 
ATC 

 
Type 

Antibiotics 

 
Route 

DDD/100 Days 

of 

Hospitalization 

 
DU 
(%) 

 
Calculation DU 

Cumulative 

 
Cumulative 

 

Du 90% 
Segment 

1 J01MA12 Levofloxacin IV 40 56,74 56,74 56,74 90 

2 J01MA14 Moxifloxacin IV 13,19 18.71 56.74 + 18.71 75,45  

3 J01DD04 Ceftriaxone IV 6,17 8.75 75.45 + 8.75 84,2  

4 J01DH02 Meropenem IV 4.46 6,33 84.2 + 6.33 90.53  

5 J01DD12 Cefoperazone IV 4,25 6.03 90.53 + 6.03 96.56 10 

6 J01MA02 Ciprofloxacin IV 2,12 3.00 96.56 + 3.00 99.56  

7 J01DD01 Cefotaxime IV 0.31 0.44 99.56 + 0.44 100  

Total 100 %  

 

Patient pneumonia in RSI Sultan great Semarang described based on 2 characteristics, that is type 
sex and age. Based on the patient's gender, male man more many than patient woman as big 52.94%. 
Patient pneumonia with type sex boy more many compared women with a ratio of 2, 1:1. Based on 
genetic factors, females have XX chromosomes while males have XY, with fewer chromosome X man 
have system immunity body which more susceptible than women are prone to infection. Because the X 
chromosome has a role microRNA function important in immunity body.  

The more many chromosome X, so the more many also microRNA which is owned (Laksono et. al., 

2011). By because of that, more men susceptible got an infection like an infection lungs. In addition, 
men's activities are more outside the home than women who are usually only at home as housewives so 
they are rarely exposed to air polluted which could cause infection lungs. 

Based on age, the highest pneumonia patients were aged 56-65 years 52.94%.This is because age 
is a factor predisposition pneumonia. The more increase age could cause loss of elasticity and 
decreased functional lung due to degenerative processes (aging) and lowers the body's resistance so that 
it is susceptible to infection (Hanifah et al. ,2021). Besides that, exists decline response immune could 
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impact also on prognosis occurrence of pneumonia. In early adulthood, namely aged 25-35 years, the 
immune system is included lymphocytes and other cells react strongly and quickly to infection so the body 
has power and stand which well and no range caught infection. 

According to data profile use antibiotics, antibiotics which most many used is class Fluoroquinolones 
that is Levofloxacin (50%). Levofloxacin is an empiric treatment of inpatient pneumonia for CAP. 
Levofloxacin is antibiotics respiratory fluoroquinolones which very recommended with h i g h level of 
evidence. Antibiotic therapy aims to eradicate the causative pathogen infection (Farida et.al., 2020). 

Lubis and Susilawati (2018) on their research mention the Length of Stay (LOS) is a term that usually 
used for show long patient take care stay on one period care. Data amount day take care stay patient you 
need it for could count use of antibiotics with units of DDD/100 days. Total LOS of pneumonia patients at 
RSI Sultan Agung Semarang in period January - December 2021 is 235 days like which listed on Table 
4 above. 

WHO recommends DDD with units of DDD/100 days of hospitalization as a way to calculating the 
quantity of antibiotics used in hospitalized patients, while ATC only to know the antibiotic code (Trisia et al. 
, 2020). Total value of DDD in research this that is 70.5 DDD/100 day take care stay. Results the more 
low than Muhammad (2018) at Dr. Moewardi Surakarta in pneumonia patients in 2017 with a total value 
DDD/100 days of 111.87 DDD/100 days of hospitalization. The results obtained by researchers cannot 
compare the level of selectivity consumption of antibiotics with other hospitals. This is due to the different 
types house sick, where hospital Dr. Moewardi type A whereas RSI Sultan great    Semarang type B. 

Based on the results of calculating the DDD value in the Table 5 above, the highest DDD value in 
this study, namely the use of Levofloxacin antibiotics of 40 DDD/100 day of hospitalization and the lowest 
was Cefotaxime of 0.31 DDD/day of hospitalization. Levofloxacin is antibiotics class Fluoroquinoline. 
Antibiotics this have activity which strong for oppose Streptococcus bacteria such as S.pneumoniae, 
M.pneumoniae, C. pneumoniae, M.catarrhahis. Levofloxacin also knowns as “the respiratory” antibiotics. 
fluoroquinolones highly recommended with a high level of evidence (Farida et.al., 2020). While the 
antibiotic Cefotaxime has a DDD/100 days of hospitalization the lowest because this antibiotic has a low 
sensitivity based on pattern of antibiotic sensitivity in RSI Sultan Agung Semarang so that the prescription 
of antibiotics low. Height use antibiotics will cause happening resistance. resistance antibiotics influenced 
by height usage antibiotics, so that monitoring of antibiotic use is needed, especially for incoming 
antibiotics into the s e gmen DU 90%. 

The Method of DU 90% was grouping drugs which enter into the use. This method can be used if 
used simultaneously with ATC/DDD method. Assessment of drugs that enter into the target segment 90%. 
to emphasize the segment in terms of evaluation, control and use planning procurement medicine (Easy 
et.al., 2016). 

The 90% DU profile is obtained by dividing the DDD/100 days of hospitalization from something 
antibiotics with total DDD/100 day take care stay, all antibiotics which used on patient pneumonia in RSI 
Sultan great Semarang period January- December 2021 then multiplied by 100%. Percentage of antibiotic 
use obtained then accumulated and sorted from the highest percentage to the lowest percentage. 90% of 
the antibiotics that enter the DU segment are antibiotics that enter the DU segment accumulated 90%. DU 
profile 90% use of antibiotics in pneumonia patients at RSI Sultan Agung Semarang in period January-
December 2021. Antibiotics included in the segment DU 90%, namely Levofloxacin (56.74%) and 
Moxifloxacin (18.31%), while antibiotics which enter in segment 10% that is Ceftriaxone (8.75%), 
Meropenem (6.33%), Cefoperazone (6.03%), Ciprofloxacin (3.00%), and Cefotaxime (0.44%). 

Based on the results of this study, the data obtained can be used for measure consumption of 
antibiotics in hospitals and subsequent drug procurement. Evaluation obtained as base in make program 
policy use antibiotics. The high use of antibiotics is a risk factor for resistance antibiotics, so the use of the 
DU method 90% indirectly gives suggestions that the use of antibiotics that fall into the 90% DU segment 
can be controlled taking into account the pattern of antibiotic prescribing. The basis for selecting antibiotics 
should be in accordance with efficacy clinic, sensitivity, condition clinical patient, prioritize first-line or 
narrow -spectrum antibiotics for reduce pressure selection, availability in hospital formularies, conformity 
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with the diagnosis, results inspection microbiology (pattern microbes and sensitivities antibiotics), and use 
antibiotics that have minimal risk of occurrence  infection. 

 

CONCLUSION  

Based on research evaluating the use of antibiotics with the ATC/DDD method that has been carried out, 
it can be concluded as follows: 
1. The profile of antibiotic use in pneumonia patients at RSI Sultan Agung Semarang in period January -

December 2021, namely there are seven types of antibiotics and the three groups with the highest use 
are Levofloxacin antibiotics (50%) of the Fluoroquinolone group 

2. Evaluation of the use of antibiotics using the ATC/DDD method obtained a total value of DDD/100 days 
of hospitalization of 70.5 while the antibiotic that had the highest value of DDD/100 days of 
hospitalization was Levofloxacin of 40 with antibiotics entering the 90% segment, namely Levofloxacin 
(56, 74%) and Moxifloxacin (18.71%) intravenously. 
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