
The 5th International Conference on Public Health 
Best Western Premier Hotel, Solo, Indonesia, February 13-14, 2019 | 491 

https://doi.org/10.26911/theicph.2019.04.44 

DECLINE IN ANTIBIOTIC USE AFTER IMPLEMENTATION OF 
RESTRICTION PROGRAM AT EKA HOSPITAL, PEKANBARU, RIAU 

 
Martin Susanto1, Puput OktamiQanti1, Dewi Anggraini2,  

Winda Gusti Enda2 
 

1)Masters Program of Public Health, Universitas Indonesia 
2)Eka Hospital, Pekanbaru 

 
ABSTRACT 

 
Background: Antimicrobial agents are among the most frequently and inappropriate-
ly prescribed medications worldwide. Broad evidence indicates that approximately 64% 
of all hospitalized patients receive antibiotic drugs during their hospital stay. It has 
been reported that more than half of antibiotics may be inappropriately prescribed. 
With the high volume of broad spectrum antibiotics prescribed, there may be severe 
consequences if simple management of prescribing habits is not initiated. Unnecessary 
use of antibiotics can contribute to the development of antimicrobial resistance leading 
to possible development of suprainfections. This study aimed to examine the decline in 
antibiotics use after implementation of restriction program at Eka Hospital, Pekan-
baru, Riau. 
Subjects and Method: This was a quasi experiment before and after with no control 
design. This study was conducted at Eka Hospital, Pekanbaru, Riau on January 2017 to 
September 2018. A sample of in-patient was selected for this study by total sampling. 
The sample covered before restriction program (January to September 2017) and after 
restriction program (October 2017 to September 2018). The dependent variable was 
quantity of antibiotic use rated in units DDD100 (defined daily dose). Antibiotics that 
are restructured are third-line antibiotics whose use must be controlled and determin-
ed by the antimicrobial resistance control (PPRA), namely meropenem, doripenem, 
imipenem, vancomycin, linezolid, cefepime, tigecycline and amikacin. The independent 
variable was antibiotics restriction program. The data were collected by electronic 
medical record. 
Results: There was an average decrease in DDD100 (in parenthesis) from previous 
year to restriction program has been effective, including six antibiotics that were res-
trained, namely meropenem (3.39 to 2.71), doripenem (0.43 to 0.08), imipenem (29 to 
0.04), cefepime (1.53 to 0.28), amikacin (1.33 to 0.86), and tigecycline (0.71 to 0.58). 
There was an increase in vancomycin (0.27 to 0.40), and there was no linezolid pres-
cription from 2017 to 2018. Antibiotics included meropenem (p=0.039), imipenem (p= 
0.020) doripenem (p= 0.003) and cefepime (p= 0.001) were statiscally significant with 
decrease quantity of antibiotic use. 
Conclusion: Antibiotics restriction program is effective to reduce unnecessary use of 
antibiotics. Altering antibiotics prescription practices through guideline development, 
restricting antibiotic usage through PPRA, and narrowing the spectrum of antibiotics 
have all shown varying degrees of effectiveness. 
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BACKGROUND 
Resistance to antimicrobials has beco-

me a global problem, with various im-

pacts such as increased mortality and 

morbidity, increased health costs, and 

threats to advances in health techno-

logy. Studies in two hospitals in Indo-

nesia showed that 42% prescribed an-

tibiotics have no indication, 15% were 

not appropriate in terms of selection, 

dosage and duration of administra-

tion, and only 21% of proper pres-

cribing. Every hospital in Indonesia 

must implement an optimal anti-

microbial resistance control program 

(PPRA Minister of Health, 2015).  

The main objective of PPRA was 

to obtain optimal treatment results 

and ensure efficient therapy on a cost 

basis, and pay attention to the effects 

of antibiotic use, including side effects 

and the occurrence of resistance. 

Some PPRA strategies include making 

antimicrobial use guidelines, educa-

ting clinicians, reviewing and input-

ting antimicrobial therapy by the 

PPRA team, rotating antimicrobial 

cycling and restricting antibiotic use 

(Schuts et al., 2016).  

In a restriction program, certain 

antibiotics can be prescribed after ap-

proval or authorization. Restriction 

programs aimed to reduce costs and 

reduce resistance levels through res-

trictions on prescribing antibiotics 

that have the potential to trigger the 

resistance (MacDougall et al., 2017). 

Eka Hospital started implementing 

PPRA since September 2016. Then in 

October 2017, Eka Hospital conduc-

ted third restriction line antibiotics as 

part of the PPRA program. This study 

aimed to assess the quantity of antibi-

otic use that was restructured before 

and after the restriction program was 

implemented. 

 

SUBJECTS AND METHOD 

1. Study Design 

This was a quantitative study by ana-

lysing and comparing the amount of 

antibiotic use hospitalized before (Ja-

nuary to September 2017) and after 

(October 2017 to September 2018), 

the restriction program was imple-

mented. This study was conducted at 

Eka Hospital Pekanbaru. Eka Hos-

pital Pekanbaru was a type B hospital 

that has 160 active beds, with diverse 

types of patients. Patient selection 

was not limited in this study. 

2. Sampling Technique 

The data were collected retrospective-

ly and the sampling method was car-

ried out by means of total sampling. 

The number of antibiotics prescribed 

and the number of days was taken 

from the EMR. The antibiotics data 

was then recorded in the quantitative 

antibiotic evaluation form.  

3. Study Variables 

Dependent variable was the quantity 

of antibiotic use calculated at DDD-

100 (Defined Daily Dose) which was 

calculated by the formula of number 

of antibiotics in grams divided by the 

constant value according to the type 

of antibiotic from WHO, and divided 

by the number of care days multiplied 

by 100.  

Antibiotics that were retracted 

were third-line antibiotics that must 

be controlled and fixed by PRRA such 

as Meropenem, Doripenem, Imipe-

nem, Vancomycin, Linezolid, Cefe-

pime, Tigecycline and Amikacin. In-

dependent variable was an antibiotic 

restriction program. 
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4. Data Analysis  

Data were analyzed statistically by 

comparing the average DDD100 per 

antibiotic before and after the restric-

tion program was implemented, then 

the value was tested by an indepen-

dent t test. 

 

RESULTS 

In the pre-implementation period of 

the restriction program, a total sam-

ple of 108 medicinal items was obtai-

ned with 5,319 prescriptions, and the 

post implementation obtained a total 

sample of 95 with 4,303 prescriptions. 

There was a decrease in DDD-

100 before and after the restriction 

program was carried out, which was 

for the six antibiotics that were res-

tructured, including: Meropenem 

(3.39 to 2.71), Doripenem (0.43 to 

0.08), Imipenem (0.29 to 0.04), Cefe-

pime (1.53 to 0.28), Amikacin (1.33 to 

0.86), Tigecycline (0.71 to 0.58) 

(Figure 1).  

After statistical analysis, a signi-

ficant decrease in antibiotic use occu-

rred in Meropenem (p= 0.039), Imi-

penem (p= 0.020), Doripenem (p= 

0.003) and Cefepime (p= 0.001). 

There was an increase in DDD100 on 

Vancomycin (0.27 to 0.40), and there 

was no prescription for Linezolid 

during the monitoring process. 

 

 
Figure 1. Comparison of DDD pre and post implementation of  

restrained antibiotics 

 

This study also assessed DDD100 

from antibiotics that were not res-

trained. In Figure 2, it can be seen 

that there was also a statistically 

significant decrease in DDD100 on 

ceftriaxone, from 14.82 to 9.38 

(p=0.025). There was a slight increase 

in DDD100 on other third generation 

Cephalosporins such as Ceftazidime, 

Cefoperazon and Ceftizoxime as 

shown in Figure 2, but it was not 

significant (p>0.05).  

 



The 5th International Conference on Public Health 
Best Western Premier Hotel, Solo, Indonesia, February 13-14, 2019 | 494 

https://doi.org/10.26911/theicph.2019.04.44 

 
Figure 2. Comparison of Pre and Post Implementation Antibiotics  

that are Not Restricted 

 

The use of Quinolone antibiotic 

groups such as levofloxacin also de-

creased significantly from 13.58 to 

9.03 (p=0.017), and there was a slight 

increase in other Quinolone antibio-

tics such as Ciprofloxacin and Moxi-

floxacin. The results of this study sho-

wed a significant increase of DDD100 

antibiotics with a narrower spectrum 

such as Ampicillin/Sulbactam, which 

was from 1.82 to 3.66 (p=0.003) and 

the first generation Cephalosporins 

which was Cefazoline from 1.38 to 

4.38 (p=0.001). 

 

DISCUSSION 

1. Antimicrobial Drugs 

Antimicrobial drugs were active drugs 

that were used to fight a number of 

microorganism infections, such as 

those caused by bacteria (antibiotics), 

viruses (antivirals), fungi (antifungal), 

and parasites (including anti mal-

arials). Antimicrobial resistance occu-

rred when microorganisms that cause 

infection (e.g. bacteria) survived from 

exposure to a drug that would natura-

lly kill them or inhibit their growth. 

This could lead to strains to survive 

exposure to a drug particle that 

should prevent them from growing 

and developing widely, due to lack of 

competition from other strains. This 

lead to emergency "superbugs" such 

as Methicillin-resistant Staphylococ-

cus aureus (MRSA) and severe drug-

resistant tuberculosis, which were 

bacteria that were difficult or impos-

sible to manage with existing, drugs 

(O’Neill, 2016) 

2. Resistance to Antimicrobials 

Antimicrobial resistance was a natural 

process that has been observed since 

the first antibiotic was discovered, 

and included genes that cause drug 

resistance from a number of bacterial 

strains before antibiotics from mil-

lions of years ago. However, anti-

microbial resistance has risen to a 

problem in recent years due to exce-

ssive use of antimicrobials and ma-

king resistant bacteria develop and 

expand, however, people did not have 

new drugs to fight these super bags. 
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This result leads to the difficulty to 

fight the problem (O’Neill, 2016) 

Several strategies for regulating 

antimicrobial prescriptions have been 

announced. Such as health care edu-

cation programs, establishment of 

prescribing guidelines, monitoring re-

sistance patterns, reciprocal activities 

(feedback), introduction of request 

forms, replacement of formulas or 

institutional restrictions, and restric-

tions on contact between medical per-

sonnel and representative pharma-

cology. It has been reported that the 

need for acceptance from the advice of 

a clinical microbiology specialist was 

the most effective control method 

(Altunsoy, 2011) 

3. The Effect of the Restriction 

Program  

In this study, a significant reduction 

in the use of almost all antibiotics that 

were restrained was found. There was 

only an increase in just one antibiotic, 

which was vancomycin. This was pro-

bably related to an increase in MRSA 

(Methicillin Resistant Staphylococcus 

aureus) infection in 2018 based on 

data from the microbiology laboratory 

and the Eka Hospital Infection Pre-

vention and Control Committee (data 

not shown). These infections were 

almost entirely from the community 

or health services outside of Eka Hos-

pital.  

This result was similar to a 

study done by Bassetti et al. regarding 

the effect of prescribing restrictions 

on the use of antibiotics where after 

the antibiotic control program, the 

overall antibiotic use decreased by 

8.5% with a decrease in DDD100 from 

28.00 to 25.62. Restriction on the use 

of Ceftazidime and Imipenem was 

known as the majority of decreases in 

antibiotic use (Bassetti, 2001) 

In this study, the quantity of 

antibiotic use that was not restrained 

was also evaluated. Overall, there was 

a decrease in third-generation Cepha-

losporin DDD100 antibiotics and 

Quinolone. And there was an increase 

in a narrower spectrum DDD100 anti-

biotics such as Cefazolin and Ampicil-

lin/Sulbactam. Cefazolin mainly in-

creased its use as surgical prophy-

laxis. Ampicillin/Sulbactam increased 

its use in cases of infection by Acine-

tobacter baumanii which was not 

multiresistant. Both Cefazolin and 

Ampicillin/Sulbactam were antibio-

tics that did not stimulate intense 

resistance. According to Bassetti M et 

al. in the antibiotic group that was not 

restrained, its use only increased by 

32.6% so that the total reduction in 

the use of all antibiotics was 46.3% 

(Bassetti , 2001). 

Ruttimann et al. also stated a 

similar result, where total antibiotic 

DDD decreased by 36% (p<0.001) 

and intravenous drug DDD decreased 

by 46% (p<0.01). According to Bantar 

et al. in their study, there was a 

decrease in resistance of Proteus mi-

rabilis and Enterobacter cloacae to 

Ceftriaxone related to Icfp and a 

decrease in MRSA associated with 

increased Iams (Bantar, 2003).  

Another study done by Bassetti 

et al. found that after the antibiotic 

control program, there was a cost 

savings of 342,927 Euros during the 

first year of the program's implemen-

tation. Ruttimann et al. found that the 

cost of antibiotic use was reduced by 

53% (US $ 100 per patient) due to re-

duced antibiotic prescribing and more 
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frequent use of 5 broad-spectrum 

antibiotics. This happened after a 

comprehensive intervention program 

was carried out with the aim of redu-

cing antibiotic use and medical costs. 

Study conducted by Bantar et al. sho-

wed a reduction in drug consumption 

during the study, with a total cost 

savings of US $ 913,236 (Ruttimann, 

2004).  

McGowan provided an overview 

from his point of view and some li-

terature regarding the important eco-

nomic impacts of antimicrobial re-

sistance. From the review, it can be 

concluded that the cost of managing 

resistant infections was a heavy bur-

den on the community. The impact of 

treatment costs came mainly from six 

types of bacteria that were often 

found to experience resistance. The 

development of health systems in the 

United States has made an economic 

perspective necessary to convince 

health care administrators that anti-

microbial resistance was a serious 

problem (McGowan, 2001). 
Saizy-Callaert et al. observed the 

impact of rational antibiotic prescri-

bing programs through a multidisci-

plinary approach in hospitals. The 

results of this study found that there 

was a reduction in the cost of using 

antibiotics, contributing to infection 

control and improving the quality of 

prescribing antibiotics (Saizy-Callaert 

et al., 2003).  

While the results of the study 

from Vlahovic-Palcevski et al. found 

that restrictions on the use of several 

antimicrobial agents were a good me-

thod for reducing antibiotic consump-

tion, helping to save costs and prevent 

emergency emergencies due to hospi-

tal-resistant microorganisms. (Vlaho-

vic-Palcevski et al., 2000) 

According to Garau, the impact 

of antibiotic restrictions from an 

ethical point of view that therapies 

that were not optimal and fail to era-

dicate bacterial infections would lead 

to poor outcomes, side effects and a 

wider risk of resistance. Failure to 

manage patients and cause patients to 

end up with poor outcomes was ethi-

cally unacceptable (Garau, 2006). 

Schuts et al. conducted a syste-

mic review and meta-analysis of stu-

dies related to antimicrobial control 

programs. The review generally found 

that antibiotic restriction policies we-

re effective, the amount of DDD per 

month was significantly lower without 

restriction policies, but sometimes it 

accompanied by an increase in the 

number of antibiotics that were not 

restrained. The amount was associa-

ted with a decrease in the level of 

resistance in most studies, with vari-

ous types of bacteria and types of an-

tibiotics that were resistant (Schuts et 

al., 2006) 

There was a decrease in DDD-

100 for most antibiotics after the res-

triction program was carried out. Res-

triction programs have benefits in in-

creasing wise use of antibiotics, redu-

cing the level of antibiotic resistance 

by decreasing "selective pressure" and 

ultimately reducing hospital costs. 

The firmness of the PPRA Team and 

management support was needed in 

the success of the antibiotic restrict-

ion program. 
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