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TITLE

Not more than 15 words

Clearly describes the article

Abstracts should be of approximately 200-300

Reflects the content of the article

Keywords: provide 3 — 10 keywords

words

INTRODUCTION

1. Rationale for study (need and significance)

2. Summarizes relevant research to provide context,

and explains other authors' findings

3. Describe the novelty of the study

4. Objective of the study

METHODS

1. The design is suitable for answering the question

2. The sampling is appropriate

3. Data Collection Procedures

4, Measurements have been described
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5. Data Analysis (Description of Statistical Evaluation)

C. RESULTS

1. Detail in narrative of the findings

2. Descriptive quality of figures and tables (if relevant)

3. Clearly laid out and in a logical sequence

4. The analysis has been conducted appropriately
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DISCUSSION

1. Findings compared and contrasted with relevant literature

2. The results support or contradict previous theories

3. Limitations of the study

4. Clinical implications of the study

5. Future directions of the study

CONCLUSIONS




1. Drawn logically
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REFERENCES

1. Compliance with journal format (Vancouver style) \/
2. The minimal number of references should be 20 and 85% of them should be N
recent (published during the last 10 years, with the majority during the last 5

years)

3. Abbreviate journal names according to the Index Medicus system v
4. The total number of tables and figures not more than 5 v

advise for the author(s)

This article is quite relevant and useful regarding the assessment of antibiotic prescription quantity
patterns with Digital Antimicrobial Stewardship in Indonesia. However, there are some notes related

to this article that need revision.

1. Introduction

- It should be added with more relevant research to provide context and explain other

authors' findings.

- The aim of the study should be stated clearly, usually at the end of the introduction

2. Method

- What are the criteria for selecting hospitals? For example, based on the locations,
government/private hospitals, or the duration of applying that system?
- Locations of the hospitals should be stated, at least to the province/ city, since Indonesia

is too large.
- When was the research conducted?
- What kind of statistical analysis is used? univariate/ bivariate?
3. Result

The results are quite numerous and detailed. The table number should be written in
narration following the tables, although all the narratives are sited below the table in

question
4. Discussion

- All subtitles in the discussion section should be deleted, since the table number is

already stated, and it is not common.




- It should be elaborated with more references to discuss the gap in findings and clinical
implications.

- Limitations must be written, which may affect the results, apart from the fact that this
research is a preliminary study.

5. Conclusion

- Since the survey has not been able to describe the causal-effect correlation between e-
RASPRO implementation and the quantity of antibiotic prescribing. What is your
suggestion/recommendation for the next?
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ORIGINAL ARTICLE

A Quantitative Survey on Antibiotic Prescribing Pattern in Three
Indonesian Hospitals Using Digital Antimicrobial Stewardship

Survel Pola Kuantitas Peresepan Antiblotlk di Tiga Rumah Sakit di Indonesia dengan
Penatagunaan Antimikroba Digital

Ronald Inwanto Matadidjaja™~2 ™, Widyawatl Lekolk™®, Aziza Aryani', Hadlant] Adlani'43,
Raymond Adianto’, Ronaningtyas Maharani', Hadi Sumarsonc’, Yenny Yenny™2, Jihan
Samira™, Namy Hadrunisa®™, Husnun Amalia®™, Meutla Atlka Faradilla™, Tubagus Ferd
Fadilah®*, loice Viladehia Kalumpiu®?, Yuliana Yuliana®, S6 Mulyani®, Desi Anggiat?,
Triyoke Septio Marja®, lin Indra Pertiwi®, Dianawati Dianawati®, Grace Nerry Legoh?, Alvin
Lekonardo Rantung?

Groug
iraculity of Medicine, Universszs Trisskt, Jskarts, indonesiy

Fronaldifitrisakbiacsd L= hitpaiidol crghoui St iBiomed el oo g vE g s

Antimicrabial Stewardship Program (ASP) s very essentisl Thefe are three categories of
antimicroblal agents as recommended by WHCE Access, Watch and Reserve. o-RASPRO, a digital
ASP mods, may alter antibiotic presorbing patierms by proftizing Adcess calegory antibiotic
prescribing.

Medhods.

Our manusoript presented a guantitative survey on antibdotic prescribing patterms within 3 months
ard g months before and after implementing Sgital slectronicRASPRO (=RASPRO) in thies
indoneslan  hospitals, uiilizing retrospective  Inpatient data. This analysls  Inchuded the
appropriateness of empirical antibiot prescribing and the quantity of antbiotic prescrbing based
on aach category.

Results

in the first 3 months, wea found that goud, 83.08%, and 81.15% of patients were Inchaded in Type 1
Risk Stratification. The appropriateness of initial empirical amtibiotic prescribing with the digital
guidaline on antimicroblal use of e-RASFAO In three hospitals was B1.50%, 76.008 and 24 48%,
respectively. Within g months after implementing e-RASPRO in Hoapital A and B and within 3
months In Hosplal €, there was a trend of reduced quantity of ‘Watch category antiblogic
prescribing of $4.93% (-48.86% per inpatient), .k (9.97% per inpatient], and B9 (458 per
inpatient}, respactively. Thare was 3 12.42% (+2.81 ¥ per Inpathent] and 223.7% (+268.83% per
inpatient ] increase in the quantity of Access category antibiotic prescribing in Hospitals A and B,



Natadidioa et 2l

whila in Hospital , the quantity decreased by 6.8 (-2.20% per inpatient ),

Conchslons

There are changes In antiblotlc prescribing patterns, particularly In the antiblotics included in the
Wiatch and Access categorias following the mplementation of e-RASPRO. The refationship between
digital antimecrobdal stewandship use and the results stil needs further research,

Keywords: Access; Digital Antimicrobial Stewardship; Quantity; Survey; Watch,

ABSTRAK

Latar Belakarg

Peratagunaan antimikroba (PGA) menupakan hal yang urgen dilakukan, World Health Organization
[WHC) telah mengkategon antimikroba ke dalam 3 godongan yaituc Access, Watch, dan Retene.
Perargkat POA digital eBASPAC dharapkan dapat mersbah pola peresepan antbiotk dengan
mengedepanian peresepan antibiotk kategor Access,

Artiked ini merupakan survel pola kuantitas peresepan antibiotik 3 bulan dan g bulan sebelum dan
sesudah terapan perangkat dighal elebironfi-RASPRO (e-RASPRO) dengan data retrospektll pada
rasvat Inap d 3 rumah saklt di Indenesia, mencakup kesesusian peresepan antiblotl emplik, dan
Hasil

Dadam 3 bulan pertama, didapatkan go.d®, 83.08% dan Svr5t darl pasien yang diberican antibiotic
terrnasuk dalam Stratifikasi Rsiko Tipe 1. Kesesualan peresepan artibiotik empirk Snisiasi dengan
panduan perggunas antimilooba digital perangkat «-RASPRO pada ketiga rumah sakit masing-
masing mencapai Su50%, 76.00%, dan 24.48% g bulan sesudah terapan perangiat e-RASFRO di
Rumiah Saldt A dan B dan 3 bulan sesudah terapan perangkat «RASFAO di Rumah Sakit C terdapat
fren perunnan kuentias peresepan antiblotlk kategor Watch masing-masing sebesar 54.43% (-
58.86% per pasien rawat inap), 11008 {-oo7% per paslen rawat nap) dan S.508 (-4.95% per pasien
rawvat inag). Kusntitad peredspan antibiotic kategorl Acceds of Rumah Sakit A dan B i
12.42% (+ 2.57% per pashen rawat inap) and 223,778 (+268.81% per paslfen rawat Inap), sementana ftu di
Aurmiah Sakit € menunn 6 81% {-2.20% per pasien rawat inap).

Kesimpulan

Terdapat perubahan pola peresepan antibloth kategori Watch dan Access paska terapan peranghst

e-RASPRO. Analishk hubungan antara pengigunaan perangkat PCA digital dengan hasil yang ada
masih membutubkon penelitian lebit lanjut.

Eafta Kunct: Access: Penatagunaan Antimsooba Digital; Kuantitas; Surses; Walch,

INTRODUCTION

The implemmntation of the Antimicrobial Stewardship Program (ASF) has been planned
globally with the 2ém of promoting the prident use of antimicrobiad agents and reducing the risk
of antimicrobial resistance development.' TheWoeld Health Organization (WHO) has categorized
antibdotlcs Into theee categorles: Access, Watch, and Reserve (AWAREL" Antiblotics included in
Accass category are antiblotlcs that have potency of lower Indidence on resistance; while those in
wWatch category are types of antibiotics that have grester potency on resistance and antibiotics in
Reserve category are types of antiblotics that are wsed only when there & an Infection caused by
suspected Multi-Drug Resistant (MDA) bacteria; these antibiotics should not be used carelessly,
particularly in large quantity.
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ir thils case, the RASPRO indonedia Stdy Group has attempted to develop & systern, known
as the AASPRO system, that can guide clinicans in antiblotic prescribing based on local
guidelines,' The RASPRO systern was made by using risk stratification of patlents, and It directs
clinicians in initial preseribing of empiical antibiotics, a8 wed a5 & guideline in changing antibiatics
and providing definitive antibletl treatment, including flling out compulsery specialized forms
when there is any prolonged use of antibiotics.”

Cur survey s a continuation of a previous survey conducted In a hosphtal In Central tava,
indonesis. The hospitad has implemented 3 marual RASPRO systemn to carry out the ASP. The
survay, conducted befors and after the manwad system had been implemanted for three months,
revealed a decrease in antiiotic presoribing from 64,799 ampulesivials to 51,661 ampuleshiats,
with @ reduced mean percentage of antibbotlc use within three months of implementation
resching 14.44%5." The previows RASPRO systern, which used manesl guideline forms, was then
comverted into an electronk form of RASPRO (e-RASPRO) thesefore, @-RASPRO has become a
dightal tood in Indonesia designed te faciitate ASP in hospitals, Through e-RASPRO, 2 local
antimicrobial guidefine is developed digitally by completing RASPRO forms, which are also
created digitally and comprise electromst forms for empirical antibiotics and definitive antibiotics.
A pravious survey of e-RASFRD Implementation showed 3 40.00% decrease In Watch categony
antibiptics Define Daily Dose (DDD) within g moenths of implementation, but still showed an
increase in Walch categony antibiotics DDO by 20.158% within 3 months of implementation.?

Clinical pharmacles can also parform direct verification on the appropriatensss of Indications,
time limitations of antibietic use, and the appropriatensss of using empiricad antibiotics by
utilizing the digital guidelnes on antimécrobial use that are applicable in hospitals where e-
BASPRO has been implemented. By utilizing & RASPRO, it it expected that there will be an altered
pattern of antiblotic prescribing, Le, pripritizing the use of Access category antiblotks to
suppress the risk of widespread antibotic resistance, partioularly against wide-spectrum
antibiotics, The aim of this study is to show the comparison of antibotic prescription patterns
among g months and 3 months of implementation of e-fASFRO in 3 hospitals.

METHODS

A survey was conducted at three hospitals in Indonesia: Hospital A, Hospital B, and Hospital C.
All hospitals are located in West Java and were selected based on their senvice lavel category. One
af them ks a primary hospltal (Hospital A), and the other two hospitals are sacondary hospltals
(Hospltal B ard C Prevously, varleus scclafization on Implementing digital antimicrobisl
stewardship program using e-RASPRO has been perforrmed that indudes socialization on digital
prascribing of empirical antibiotics a5 well a5 definitive antbiotics, socialization on patient
grouping based on the Risk Stratification @ order to perform emplical antiotics presoiing

using digital tool and secialization on the digital guldeline on wsing ampirical antimicrobdal agents,
and socialization on prolonged antibiotic use in digital toals.

Socializatien on Digital Prescribing of Empirical Antibiotics in e-RASPRD

Socialization was conducted on the implementation of &-AASPRO in three hospitals 1o guide
the prescription of empirical antibotics. When prescribing empirical antiblotics, clinkdans were
advised to determing the risk stratification of hospitalized patients based on thelr immune status,
sevenity of infection, and medical history, such as previeus antibetic use, prior hospitalizathons,
and history of medical instrument usage.

Socialization alse covered the guldelines and proceduras for filling cut forms for ascalating
and steppang doswen empinical antiotics, aligning with the digital guideline on antimioebial agent
use bn e-RASFRC, When empirical antibiotic prescribing did not follow the digital guideline, clirscad

Jurnal Biomeddn den Kesehatan 124



St o ol

pharmacy would confirm with diniclans and the ASP team in the hospital to decids If the
antibéotic could be used. The scciafization was conducted by the inwestigators for the
Antimicrobial Resktance Control Program Committes of the three hospitals and continwed for
clinkclams at each hospital. it was held both enline and offiine.

Socialization on Patient Grouping based on Risk Stratification for Empirical Antibiotics
Prescribing in e-RASPRO

Socialization was conducted on patient grouping based on their risk stratification in e-
RASPRO. The socialization was camied out by the investigators for the Antimicrobial Resistance
Coantrgl Program Committes of the three hospitals and was continued with the dinlclans at each
hspital. The socislization was perfarmed bath online and offEne,

The adrministration of initial empirical antibiotics in hospitaived patients should be based on
patients' risk stratification, as recommended by the dighal guldeline on the use of antimicrobial
agents, which has besen Incorporated Into &-RASPRO, The &-RASFRO categorized patients into
thee groups for risk stratification in initial empirical antibiotic treatment. <

The Group of Patients with Type 1 Risk Stratification was 3 group of patierts who could receive
emplrical antibsotics  cowering  muftidrug-reststant  microorganisms. This group  Included
immunocompetent patients and Immunocompromised patients with a non-threatening severity
of bacterial infection or without a risk of MDR, as classified by Non-Type @ andior Type 3 Risk
Stratification.

The Group of Patlents with Type 2 Risk Stratification was a group of (Immunocomprosmised
patients andlor uncontrolied diabetes mellitus with unthreatening severity of bacterial infection)
FLUS [a history of receiving antibiotic treatment within o days ago (3r-go days in the systermn)
anidlor a history of having treatment at 3 healthoare facllity of 248 days within go days ago {3190
days In the system], andior 2 history of using medical instrumentation withén g0 days ago (3190
days in the syster)). This group was at risk of having 3 multidrug-resictant [MDR) Extersded-
Spectrum Beta-Lactamase (ESEL) infection, =

The Group of Patlamts with Type 3 Risk Stratification was 3 group of (patients with
threatenang  infection, andior immunocompromised ndividuals andfor  individuals  with
uncontrolled diabetes melitus) FLUS {a history of recelving antibiotic treatment within 30 days
ago andjor having treatmaent at a healthcare facility =48 hours within 3o days ago, andlor a history
of using medical instrument within 3o days ago), This group was a group with high severity of
infection of & group that was 31 rigk of having ESBL mfection and infection caised by other Mult-
Orug Resistant (MOA) mkroorgarésms, Inchuding MDA Preudemonas sp. ™ A group of patlents
with Healthiare-Associated Infections (HAls) was also included in the group with Type 3 Risk
Stratification. The group with the HAI category was 3 group with 3 period of infectfan of =48
howrs of treatment at a healthcare facility, even within go days following a surgery. ¥

Socialization on the Digital Guideline of Using Empirical Antimicrobial Agents n e-
RASPRO

Spciafization was conducted on the implementation of e-RASFRO, which induded the digital
guideline on the uste of antimicrobial agents in three Indonesian hospitals. The socialization was
carried out by the investigators for the Antimicrobial Resistance Control Frogram Committees of
each hospltal and was continued for ciinlclans at each fadlity,

& digital guideline on the use of antimicrobial agents was developed, Incorporating antiblotic
categories based on the AWARE category proposed by thi Warld Health Organization (WHO) in

zoay, The guidelne was then mutually agreed upen by the hosplizl managemant and the
Antimicreddal Reshstance Control Pregram Committes, which was subseguently incorporated inte
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e-RASPRO. The three hospitals used similar digital guidelines on using antimicrobial agents, which
ware devaloped by the RASPRO Indonesia Study Croup by considering the WHD AWARE category
as folows:

Empirical Antiblotlc Cholce for Patients with Type 1 Risk Stratification in e-RASPRO
Digital Guidelines on the Use of Antimicrobial Agents

Most of emplirical antiblotic cholce Included in the digital guideline on antimicrobial use for
patients with type-1 risk stratification were the Access category antibiotics such as: Ampacillin,
Ampicillin Sulbactam, Amoxycillin Clvulanates, Amdacn and Centamscing with the exception of
Haspital B, in accordance with and on corsideration of the continuity of drug availabifity as well as
based on the agreement made by the Antimicrobial Resistance Control Frogram Committes,
Cefurpxime (Second generation of Cephalesporin was included as the Adcess categary antibiotic.
Whenever necesary, most empirical antibiatic dhaices for the Type 1 Risk Stratification patient
group could include antibiotics in the Watch category, i.e, third-generation cephalosporing such
as Cefotaxime and Ceftlzoxime,

Empirical Antibiotic Cholce for Patients with Type » Risk Stratification in e RASPRO
Digital Guidelines on the Use of Antimicrobial Agents

For the growp of patients with Type 2 Ritk Stratification in e-FASFRO, the empirical antibiotic
options included ant-E581 antibiotics. Most of the antibiotic choices. fell into either the Access
category, such as Ampicillin-Sulbactam | Amoxlciilin-Clawilanate combined with Amilacin |
Cantamicin, ar the Watch category, as outlined in the dégital guidelines for antimicrobial use,
which include Fiperacllin-Tazobactam or the single use of Erfapenem.

Empirical Antibiotic Choice for Patients with Type 3 Risk Stratification in e-RASPRO
Digital Guidelines on the Use of Antimicroblal Agents

Patients included in the Type 3 Risk Stratification group of the e-RASPRO system were a
group of patients at risk of having sepsis. Therefare, for this group, the empirical antibiothc choice
was an antiblotic capable of eradicating E58L-producing bacteria and other MDR bactesia, with
the majerity of antibotic selection following the digital guidalines on antimicrablal agents, Thess
guidelines incude categories such a5 Watch to Reserve, which encompasses antibiotics like
Meropenem and Imipenem, with of without combination with Access category antibiotics,
including Amikacin or Gentamicin, or with the use of Polymyxin or Tigecydine.

The e-RASPRO system with digital guldelines also gulde dinkclans if they need to step down or
escalate the antibiotic empirically while the culture result still in progress.=

Soclalizatien on Prescribing Definitive Antibbotics In e-RASPRO

Socialization was performed by implementing eRASPRO in thres hespitals to prescribs
dedipitive antibiotics, In e-RASPRO, a digital form was used to administer definitive antibiotics,
which clinkcians were reguired to fill out when prescribing antibiotics im accordance with culture
findings,™ The soclalizathon was conducted by the Investigaters for the Antimécroblal Resistance
Contrel Program Committes of the thiee hodpitale, snd it wad subsequently continsed fof
clinicians st ezch hospital. The socialization was performed onfine and offline.

Socializatken on Prolonged Antibdotic Use in e-RASPRO

Socialization was performed by implementing e-RASPRO in three hospitals. When there ks a
prolonged antibiotic prescribing, a clinkian must describe the indication for prolonged antibiotic
uss through a digital form in e RASPRO it would then ba verified by the clinical phasmacy, and
the results would be reported to the ASF taam In the hospital,
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When prolonged antiblotic use eoourmed without a completed electronic forrm in e-RASPRO
regarding the concerned isue or without clear indication, the clinical pharmacy, in accordance
with the consent issued by the Hespital ASP team, could perform an Automathc Stop Order (ASO0L
Socialization was conducted by the investigators for the Antimicrobial Resistance Control
Program Committes of the three hospitals, and it was abo continued for clinkdans at each
hespital. The soclaBzation was performed online and offine,

Survey Setting and Time Period of Data Collection

The retrieved data were secondary, univariate analyses obtained from reports on the use of
Indected antiblotics in the hospital wards of the three hospitals, Data was taken from January zeqr
- Juma 2022 In Hespltal A, March 2021 - August 2022 In Hespltal B and August zo - January 202z
in Hodpital €. Through implementation of &-RASPRO, initial dats colection was performed within
the first three-month, which Incuded percentage of patlents in each risk stratification group
based on the digital e RASPRO forms as well as appropriateness of initial empirical antibiotic
prescribing with the digital guidelines on the use of antimicrobial agents.

The survey was followed by collecting all guantitative data on empirical antibiotic prescrbing,
as wiell a5 definitive antiblotic prescribing, for hospitalized patients within g months before and
after the Implementation of &-AASPRG in two hospitals (Hospital A and &), and within 3 months
before and after utiizing a-RASPRO in another hospital {Hospital C). When the data was retriesvad,
Hospital C had just implemented &RASPRO for 3 months, Interviews and distussions with the
Antimicrobial Resistance Contrel Program Committes of the three hospitals were conducted
during the inftial implementation of e-RASPRO, a5 well as when the survey data were retrieved.

RESULTS

The Tollesing was data obtained from the survey conducted within the first 3 months of
implamenting e-RASPAO at 3 hospitals in Indonesia:

Tabde 1. Demagraphic Charactertstios of 3 Surveyed Hospitals

Hirsber of Dacion

Gerneral Physicians.

Darlints

Specialest Doctors

Totsl
Wermbar of Prarmacits
Marmbeer of Murses
Hermbar of Badh

Viards

BOLR = HCLY = OO0 = WO+ PCL

Total
Ratio on reambers. of specialid doctors ; beds.
Aatio on rumbers of phamasonts ; beds
Rateo on reambers of murses - beds
The extent of the Buidngs
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Tabla 1. Actual demographic data of the three surveyed hospitals, which was coflected from
sirs.kemies. gosd, Mintstry of Health, Rapubfc of Indonesia, was as follows: Hospital &, B, and C
had 134 beds, 85 beds, and 254 beds, respectively; with a ratio of specialst doctors per bed of
each hospital was 1 per 3.4z beds, 1 per 1.8 beds, and 1 per 2.7g beds.
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Tabde », Initial Risk Stratification of Patients Receiving Antiblotics that Had Been Filled Out in
e Digitsd Farmns within 3 Months Following the Implementation of e-RASPRO in Three Hospitals
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Tabée 2. In the digital e-AASPRO form, which was complated within 3 monthes during the initiz]
utillzation of 2-RASFRO, the mafority of patlents wera In the Type 1 Rlsk Stratification category,
with percentages of go.i6%, 53.95%, and 81.15% in Mospitals A, B, and C, respectively.

Table 3. Appropriatensss of Initial Empiricsl Antibiatic Preseribing with the Digital Cuideline
on the Use of Antimicrobial Agents within 3 Months Following the Implementation of e-RASFRD

in Thres Hospials
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Table 3. The appropriatensss of empirical antibiotic prescribing, as documented in Hospitals
A, B, and €, wsing the digitel guidaline on the e of antimicrobisl agents contained in e-BASPRO,
reachad 81.50%, 76.00% and 14.48%, respectively, within 3 months before and after the
implementathon  of =-RASFRO. Empircal antibleti  presoibing  with  nonddentifled
appropriatensss, which was documented in the digital forms, was defined a5 antibiotic
presoribing using e-RASPRO with vague appropriateness, for example combined antibiotics
prescribing in which one of the antiblotic was appropriate; while the other was not consistent
with the digital guideling of antimicroblal agents or other variant condition, in which the
approprigteness could mot be concluded during data collection, Such a conditlon was
documented In as many 25 19.08% of cases at Hospital C,

Jumii Blomedika dan Kesehotan 133



A o

by s1ielst
E ey 5w 835

T
RO RS

$r 25, 3.1 0 Nad L

..m_, PO EESER BUE o Ny

1

wq_:__: “_ “_ __r 1

Tk T il o s it VB i it Loy il it Pl Fad gl ] iy 3 Wl s e ) el I Bl i
Al lrpdermas ey o BAG R




Pucdl el 14

EEETEINE

R v

BIRETE ¢

Iy 1138 g1 1

cen ik a3

civ il 1
e e s

I

s b
8 4

3.1
i

frigt
SEEEL]
tin
B

.38

hil. __w it




When the data was collected, e-RASPRO had been implemented for g months in Hospitals A
and B, but it had only been implemented for 3 months in Hospital C; the results were as follows:

Tabla 4. The wse of antibiotics included in the Reserve category, tuch as Polymixin and
Tetracycne, & was not Tound In this survey. There was a significant reduction in the guantity of
Coftriaxone prescribed in Hospitals &, B, and C, by 62.02%, 40.58%, and w084, respectively.
Meverthaless, there was a significant increase in Cefotaxime prescribing in Hospitals A and B, with
increxes of 35315 and mofe than 100X, respectively. A sigrificant incresse alio occusred far
Clprofloxacin prescribing In three hospltals. The guantity of soe mg Levefloxacin prescribed in
Hospitale A, B, and C decreated by 45.14%, 64.24%, and 76,308, respectively. The quantity of 750
mig Levoflaxacin was reduced in Hospitals A and B by 65.40% and 13.36%, respectivaly; however, It
increased significantly by more than 1oo% i Hospital €. The quantity of prescribing 1 gram of
Meropenem in Hospitals A and B decreased by 4132% and 13.45%, respectively; however, it
increased in Hospital C by w.n%. The quantity of azithremycin prescribed also decreased
siinificantly In Hospital B, by 93.28% Fiperaclin-Tazobactam seemad to be used very rarely, The
mifmem use was found in Hospital B i.e.

as many a5 45 ampulesiials within g g-month peried befere the e-RASFRO tool was
implemented. In general, the quantity of antiblotic use included In the Watch category at
Hospitals A, B, and € was reduced by 54.93% (-58.86% per inpatient], 17K {-g9.97% per inpatient),
and B.50% (-4.95% per Inpatient), respactively. The guantity of Access categery amtibioth
prascribing in Hospitals A, 8, and C was as follows: there was a ool increass in Ampicllin and
Ampucicillin-Clavulanate prezorbing In Hospltal A, While the prescribing of w5 g Ampidlin
Sulbaciam hiad alto increaied by=100% in Hodpitals B ard O

Antiblotlc prescribing of 0.75 g ampicinsulbactam Increasad by more than oo in Hospltal
B; howewer, there wid 3 decreate of 44.59% in Hospitsl £ The quantity of Centamycin prescribing
had a reduction of 75.15% In Hospltal &; nevertheless, there was a signfficant Increase up to >0k
in Hospital 8. Meanwhie, in Hospital ¢, Gentamycin had not been used before and after the
implemaentation of e-RASFRO. ncreased Cefuroxims prescribing was also found very significant in
Hospital B, based on the agreement made by the Antimicrobdal Resistance Control Program
Lommittes, a5 well as continuity of drug avallability In Hospital B, Cefuroxime was Incheded in the
Access chlegory. In general, the quartity of Access category antibiotic preseribing in Hospitals A
and B increased by 12.43% (+2.61 % per inpatient) and 333.07% (#368.83% per inpatient),
respectively. Meanwhie, i Hospltal ¢, It decreased by 6.89% (-2.29% per Inpatlent)

DISCUSSI0ON

An integrated survey on Antimicrobial Resistance (AMR) and Antimicrobial Use (AMU) is very
gssential, and it should be carried out in order to evaluate the effectiveness of policy, evidence
and the implementation of ASP.2 This survey is a limited survey conducted at three hospitals in
Indonesia, which have dfferent characteristics a5 shown in Tabla 1,

In Tabde 1, it is evident that Hospital C has the greatest resources in terms of the number of
physicians, pharmacists, and nurses compared to Hospitals & and B, 1t also has the largest ballding
compared to the other two hospitals. The vasious human resources in the hospital, Blong with its
large size, presented their cwn challenges in implementing the antimicrobial stewardship
program, whether using manual or dightal methods. In dally practice, unevenly distributed lavels
of socialization may affect the level of appropriateneis of antiblotic use with the digital guideline
an the wse of antémicnobial agents contained In e-RASFRO,

In Table 3, we can see that most patients who would recaive garly empirical antibiotic
prescribing at hospital admission are those who have a Type 1 Risk Stratification, as decumsanted
in  eRASPRO. These patents nclude 3 group of  immunocempetent patients  or
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immunacompromised patients who had unthreatening bacterial infection or those who are not at
risk of having Infection caused by MDR micreargantsms,” Prescribing wide-spectrum antiblotics
should be avoided as much as possible in patients wha were mostly incuded in the graup with
Type 1 Risk Stratification. it should be taken info consideration that uwsing various types of
antiblotics may Increase the sk of developing resistance = As the disease progresses, empirical
antibletic treatment certainly can be escalated In accordance with the pathent’s condition.

Table 3 describes the appropristeness of initiad empirical antibiothc prescribing using the
digital antimicrobial guideline a3 documented in Mospitals A, B, and € within 3 months of
Implementing e-RASFRO, which achiaved rates of S1,50%, 76.00%, and 24 435 It &5 categorized as
“appropriate prescribing™ when the empirical antibotic i given in accordance with the digital
guadeline of antimcrabial use indluded in e-RASPRO that is compliant with the pathent’s risk
stratification. There is a high percentage of patients in a group with Type 1 Risk Stratification. This
result bs expacted to bring sema changes in the quantitative pattern of antiblotic prescribing from
the type of antibiatics included in the Watch category to those in the Access category.

The appropriateness of antiblotic prescribing in Hospital C, which is documented in digital e
AASFRO forms, Is still relatheely bew, Through discusslons and interviews with the Investigators, ik
may be caused by the soclalization assoclated with e-RASFRD Implementation that has not been
thoroughly conducted far the diniclans, or there might be other unsdentified obstades.

Table 4 is a table describing the gquantity of antibiotic prescribing, both empidcal and
definitive antiblotics prescribed wsing «-RASPRO, The absence of Reserve category antiblotic
prescribing in our suney may be due to difficulties in supplying those antiblatics in the three
hiaspitals, ar it may also be attributed to the axtremely small mumber of cases associated with this
izsue in the three hospitals.

Table 4 describes the quantity of Waich category antiblotic prescoribing within 9 months
before and after implementing «-RASPFRO in Hospital A and B as well 25 within 3 menths before
and after implementing the tool in Hoapital £ There was a significamt decrease of Ceftriaxone
prescribing Im Hospital A, B and C since those three hospitals hed carmied cut some efforts to
lower Ceftriaxone prescribing efther as ampirical or definitive antiblotics; therefore, in the digital
guidelines on the antimicroblal use in e-RASPRO of the three hospitals, the use of Ceftrfamone
could be minimized

In some group of patients with Type 1 Akk Stratification when the Third Ceneration of
Cephalosporing should be administered, Cefotaxime becomes the appropriate choice as
recommended by the digial antimicrobial guidelines in the three hospitals: therefore, ithaugh in
most cated the ampirical antibiotics used in patients with Type 1 Risk Stratification are those in the
Access categony, but there are some focal Infection that can be treated with Cefetaxime as the
empirical antimicrabial agent of chobce, The Antimicrobial Resistance Contral Program Cemmittes
of Hospitals A and B has obviously included Ceftizoxime as the Cephalosporin that has been
commoniy wmed, and it can be administered when necessary. This might explain the relatively
significant Increase In Cefotadms and Ceftizoxime prescribing in Hospltal A and B, Meanwhis, In
Hespital €, Ceftizoxirne had not been inchided in the digital antimicrobial guideline: therefore,
Ceftizoxime had not been used within 3 months following the implementation of e-AASFRO,

The significant Increase In Ciprofloxacin presoribing in thres hospltals may ooour because the
prescribing was |ess consistent with the recommendation included in the digital antimicrobdal
guideline of a-RASPRO. Nevertheless, the guideline recommends that Ciprefloxacn may serve as
3 Pelactam antibiotic, which & optional for all types of risk stratifications when patients have 3
Feniclilin allargy. Based on the dightal guldelines for antimicrobizl use In e-RASFRG, Clprofioxadn
has alse been used as the antibiotic of cholce for tropical infectious diseases in the thres
hospitals, such as typhold fever, and many cases have been reported in Indonesia. For such
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infecthons, according to the dightal gukdeling of antimlcrobéal use in e-RASFRD, Cprofloxadn is
recommended as one of the antibiotics of choice. Moreaver, incredsed prescribing of Cefotazime
and Ciprofloxacin may also be caused by cliniclans who have prescribed defindtive antimicrobial
treatrnents using e-RASPRO. Mowever, we still reguire additional data to confirm this event,

In general, there is a significant decrease in the quantity of Meropenem and Levofloxacin
prescribing in hospitals & and B, This I5 consistent with the digital guldeline on antimicrobial use
Included in e-RASFRO of the three hospitals, which minimizes the use of Levofloxacin for patients
with Type 1 Akk Stratification, who are the majority in the three hospitali. Mearmwhile,
Meropenam can only be admindsterad to pathents with Type 3 Risk Stratification. The use of
Meropenem cannol be separated from the possibility of escalsting antibiotic treatment, which is
in accordance with the digital guideline on antimicrobial use included in e-RASFRO.

The Increased prescribing quantity of 750 mg Levoflokacin and 1 g Meropenam n Hospltal C
still persists, it is probably caused by & compliande Kowe of incoristency with the digital guidebne
on antimicrobizl use. In the first 3 months of sursey conducted In Hespital C, the appropriateness
level of antimioobial prescribing with the dighal guideline on the use of antimicrobdal agents =
still considered to be low; while the majority of patients actually are inclueded in the Type 1 Risk
Stratification group, In which most of their emplrical antibiotic chelces are those included in the
Access category. Mevertheless, further review should be conducted to assess the situation that
has cccurred at Hospital C.

This survey has not found antimicrobial prescribing of Piperacillin Tazobactam  and
Ertapenem for patients included in the Type 2 Risk Siratification group following the
implementation of &RASFRO. Through warious discussions with those hospitals, we identified
that it [s difflioult to provide antimicroblal agents of Plperadiiin Tazobactam and Ertapenemg
therefor antibictics of Access category such as Ampicillin Sulbactam or Amaxycllin Clavulanate
with or without combination of Aminogivcosides as the antl-E58Ls often serve as empirical
antibiotic of choice to be given for patients who are included in the Type » Risk Stratification.
Meverthebess, in reality, the initial 3-month survey on the implemnentation of &-RASPRO in three
hospltals has shown that the number of patlents induded In the Type 3 Risk Stratification group
wad & minodity. Overall, there i§ & reduction in the quantity of antibiotic prescribing in the Watch
categery at Hospitals A, B, and C, by 54.93% {-55.56% per inpatient), 21.09% (-g.o7% per Inpatient),
and B.50% [-4.15% per Inpatient), respectively, following the implemantation of e-RASFRO,

In Table 4 a survey conducted for g months before and after the utilization of a-RASFRO In
Hospital A and 8 and 3 months before and after implementing «AASPRO In Hospital € has
demanstrated a significant increase in the gquantity of antibotic prescribing of Armpicilling
Amoxyclllin Clavulanate and 1.5 g Ampicillin Sulbactam, which are antibiotics incleded in Access
category In the three hospitals. The survey conducted within the first 3 months of e-RASPRO
utilization has demonstrated that the majerfty of patients are included in the Type 1 Rk
Stratification group at those three hospitals (Table 1), in which the majority of empirical antibiotic
chodes ars Indeed antibdotics Included In the Access category, Nevertheless, further surveys are
certaindy required to be carried out in Hospitals A and B in the following months.

The signfficant Increase of 0,75 g Amplcilin Sulbactam prescribing may abso still be assoclated
with the continuity of L5 g Ampicillin Sulbactarmn availability in Hospital B. Some sources al
Hospital B, through discussions with imvestigators, suggest that there is often a shortage of 1.5
Ampicillin-sulbactam in the hospital, Therefore, considering this reasoning, the Antimicrebial
Resitance Control Program Commitiee in Hospital B has included Cefuronime in the Access
category of its guideline on antimicroblal use. This condition explains the presence of an
increased quantity of Cefurcxime prescrbing, which is included in the Access category in Hospital
.
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Based on the digital guideline on antimicrobial use in e-RASFRO of the three hospitals,
Aminogipcosides have actually been used as combined antibiotics. it has not been identified
clearly about the cause of reduced Centamycin prescribing ks in Hospltal A, while In Hespltal , the
use of Centamycin and Amikacin has net been dedumented efther before or after the
implementation of a-RASPFRO. Increated Gentamycin and Amikadin prescribing in Hospital B could
occur because the digital guideline on antimicrobilal use for those three hospitals recommends
using aminaglycosides as combined empirical antibiotics for some focal infections in patients with
Type 1 risk stratification and almost 3 focal Infections In patients with Type 3 Risk Stratification,
rverall, there i increased quantity of Access categocy antibiotic prescribirg in Hoipital A and 8 of
12.43% (#2.81% per inpatient] and 33.7% (4268.83% per Inpatient], respactively, A survey
conducted within 3 months before and after the implementation of e-RASPRD in Hospitsd C
demonstrated a reduction in Access category antibotic prescribing of 6.85% (-2.29% per inpatient)

in Table 4, regarding the number of patients before and after the implementation of e-
RASPRO in those three hospitals, it can also be seen that the numbers were not significantly

different. This survey has not comelated the guantity of prascribing with the duratien of antiblotic
use; furtherrmone, it has not calculated the percentage of escalating and stepping down empirical
antiblotic treatment. However, In this survay, we observed a reduced percentage of Watch
category antibiotic prescribing in three hospitals, as well a2 an increased percentage of Access
category antiblotic prescribing in two hospitals (Hospital A and B) following the implementation
of e-RASPRO. The increased quantity of Acceds category antibiotic prescribing, particulady
Hospital B, Is extremaly slignificant,

The altered quantity of Watch and Access category antibiotics prescribed, particularly i
HMospitals A and B, i likely still influenced by the appropeistensass of empirical antiblotic wse, which
Is gulded by the digital guldeline on antimicrebial use included In e-RASPRO. However, It certainly
requires further studies. Hospital characteriztics, such as the number of hospital beds, the
number of physicians, and ather facllities, may also affect the pattemn of antiblotic prescribing. A
systematic review showed 3 decresss in the antimicrobisl DOD range from -£.42% to =61.24%
related to the use of 3 digital antimacrobdal stewardship tool.™

Some studies have demonstrated that the utilization of digital tools to implement ASF can
reduce the ute of antimicrabial agents and also decreage the DOD In other previous study the
duration of digital antimicrobial stewardship Emplementation may show a different antibiotic DBD
result? Moweyer, we still cannot conclude what type of digital intervention will certaindy reduce
the use of antimicroblal agents.™ Our study [5 an Inttlal survey on the utilization of e-RASPFRD, one
of the digital antimicrobial stewardship programs used in Indanesia. This study is a survey only
and cannot yet describe the correlation between e-RASFAD use and antibiotic prescribing
patternd. To adhéeve good results, the utiization of &RASPRO should Be carried aut
conjunction with compulserny discipines and with full support from the hospital management
team. Demographic characteristics of the hospitals can also affect the effectivenass of a-RASPRO
utilizatben. To provide a comprehensive explanation of this sue, more extensive studhes with full
support from the managerial team are required to further analyze the cauzal correlation between
the utiization of -RASPRO and the altered quantitative pattern in antibiotic prescribing.

CONCLUSION

The survey has not been able to describe the causal-effect comelation between e-RASFRO
implemaentation and the quantity of antibiotic prescribing, Howewver, in general, thare is an altered
quantitative pattermn in the quantity of empirical antibiotic preseribing, partioularly for those
included in the Watth and Access categories, following the implementation of e-RASPRO. Wa
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suggest 3 broader scope of research on digitad antimicroblal stewardship toods to evaluate their
gffectiveness in implementing antimicrobial stewardship programs.
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Background
Antimicrobial Stewardship Program (ASF) s essential. There are three categories of

antimicreblal agents as recommended by WHO: Access, Watch and Reserve. e-RASPRO, a digital
ASP model, may alter antibiotic prescribing pattems by prioritizing Access category antiblotic
prescribing.

Methads

Cur manuscript presented a @antitative survey on antibiatic presaribing pattemns within 3 maonths
and 9 months before and after implementing digital electronic-RASPRO [e-RASPRO) in three
Indonesian  hospitak, wtiizing retrospective  inpatient data. This analysie incleded the
appropriateness of empirical antibiotic prescribing and the quantity of antibiotic prescribing based
on oach category,

Results

Iy the first 3 months, we found that goa6%, B3.08%, and 81.15% of patients were includelin Type 1
Risk Stratification. The appropriateness of initial empircal antibiotic prescribing with digital
guideline on ﬂtimiu:mhial use of e-RASPRO In three hospitals was Busof, 76.09% and 24.98%,
respectively. Within g months after implementing e-RASPRO in Hospital A and B and within 3
months in Hospital €, there was a trend of reduced quantity of YWatch category antibiotic
prescrbing of 54.93% (-58.86% per inpatient), 21.17% (-9.97% per inpatient), and 8.50% (-4.15% per
inpatient), respectively. There was a 12.42% (+2.61 % per inpatient) and 223.17% (+268.83% per
inpatient) increase in the quantity of Access category antibiotic prescribing in Hospitals A and B,
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while in Hospital C, the quantity decreased by 6.81% (-2.29% per inpatient].

Conclusions

There are changes in antibiotic prescribing patterns, particularly in the antibiotics included in the
watch and Access categories following the implementation of e-RASFRO, The relationship between
digital antimicrobial stewardship use and the results still needs further research,

Keywords: Access; Digital Antimicrebial Stewardship; Quantity; Survey; Watch,

ABSTRAK

Latar Belakang

Fenatagunaan antimikroba [FOA) merupakan hal yang wgen dilakukan. World Health Organization
[WHO) telah mengkategor antimikroba ke dalam 3 golongan yaitu: Access, Watch, dan Reserve.
Perangkat PGA digital e-RASPRO diharapkan dapat merubah pola peresepan antibiotik dengan
mengedepankan peresepan antibiotik kategon Access.

Metode

Artikel ini merupakan survei pola kuantitas peresepan antibiotik 3 bulan dan g bulan sebelum dan
sesudah terapan perangkat digital elektronik-RASPRO (-RASPRO) dengan data retrospektif pada
rawat inap di 3 rumah sakit di Indonesia, mencakup kesesuaian peresepan antibiotix empiric, dan
kuantitas peresepan antibiotik berdasarkan masing-masing kategori.

Hasil

Dalam 3 bulan pertama, didapatkan o016%, 83.98% dan 81151 dari pasien yang diberikan antibiotik
termasuk dalam Stratifikasi Risko Tipe 1. Kesesuaian peresepan antibiotik empirk inisiasi dengan
panduan penggunaan antimikroba digital perangkat e-RASPRO pada ketiga rumnah sakit masing-
masing  mencapal 81.56%, 76.00%, dan 24.48% g bulan sesudah terapan perangkat e-RASPRO di
Rumah Sakit A dan B dan 3 bulan sesudah terapan peranghkat e RASPRO di Rumah Sakit C terdapat
tren perwrunan kuantitas peresepan antibioti kategon Watch masing-masing sebesar 54.93% (-
cE.86% per pasien rawat imap), 21.11% {9.97% per pasien rawat inap) dan &59% (-4.15% per pasien
rawat inap). Kuantitas peresepan antibiotik kategon Access di Rumah Sakik A dan B meningkat
12.42% {+ 2,61% per pasien rawat inap) and 223.97% (+268.83% per pasien rawat inap), sementara itu di
Rumah Sakit £ menurun 6.81% (-2.29% per pasien rawat inap),

Kesimpulan

Terdapat perubahan pola peresepan antiblotik kategori Watch dan Access paska terapan peranghkat
e-RASPRO. Analisis hubungan antama penggunaan perangkat PGA digital dengan hasil yang ada
masih membutuhkan penelitian kebib lanjut.

Kata Kuncl: Access; Penatagunaan Antimiroba Digital; Kuantitas; Sureel; Watch.

IN DUCTION

Implementation of the Antimicrobial wardship Program [ASF) has been planned
globally with the aim of prormating the prudent use of antimécrobial agentEBnd reducing the risk
of antimicrobial rezistance development.’' The World Health Organization {WHO) has categorized
antibictics into three categories: Access, Watch, and Beserve (AWARE)® Antibiotics included in
Access category are antibiotics that have patency of lower incidence on resistance; while those in
Patch category are types of antiblotics that have greater potency on resistance and antibiotics in

eserve category are types of antibiotics that are used only when there is an infection caused by
suspected Multi-Drug Resistant [MDR) bacteria; these antibiotics should not be used carelessly,
particularly in large quantity.
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In thiz case, tha ﬂSF"PﬂD Indonesia Study Group has attempted to develop a system, known
as the RASPRO system, that can guide clinicians in antibiotlc prescribing based on local
guidelines.' The RASFRO systern was made by using risk stratification of patients, and it directs
clinicians in indtlal prescribing of emplrical antiblotics, a5 well as a guideline In changing antibiotics
and providing definitive antibiatic treatment, incuding filling out compulsory specialized forms
when thareis any prolonged use of antibiotics.'

Our survey s a continuation of a previous survey conducted in a hospital in Central Java,
Indonesia, The hospital has implemented a manual RASPRO system to carry out the ASP. The
survey, conducted before and after the manual system had been Implemented for three months,
revealed a decrease In antiblotic prescribing from 64,799 ampulesivals to 51,661 ampules/vials,
with a reduced mean percentage of antibiotic use within three months of implementation
reaching 14.44%' The previous RASPRO system, which used manual guldeline forms, was then
converted into an electronic form of RASPRO {e-RASPRO); therefore, ¢ RASPRO has become a
digital tool in Indonesia designed to facilitate ASP in hospitals. Through e-RASPRO, a local
antimicrobial guideline s developed digitally by completing RASPRO farms, which are also
created digitally and comprise electronic forms for empir cal antibiotics and definitive antibiotics,
A previous survey of e-RASPRO implementation showed a gg.mi decrease In gfptch category
antibiotics Define Daily Dose (DDD) within g months of implementation, buat still showed an
increase in Watch category antibiotics DDD by 20.18% within 3 months of implementation.®

Clinical pharmacies can also perform direct verification on the appropriatens ss of indications,
time limitations of antibiotic wse, and the appropriateness of using empirical antibiotics by
utilizing the digital guidelines on antimicrobial use that are applicable In hospitals where e
RASPRO has been implemented, By utilizing e-RASPRO, it is expected that there will be an altered
pattern of antibiotic prescribing, e, proritizing the use of Access category antibiotics to
suppress tERRrisk of widespread antiblotic resistance, particularly against wide-spectrum
antibi 5 aim of this study is to show the comparison of antibiotic prescription patterns
amang g maonths and 3 months of implementation of e-BASPRO in 3 hospitals,

METHODS

Asureey was conducted at three hospitals in Indoresia; Hospital A, Haspital B, and Hospital €,
All hospitals are located In West Java and were selected based on thelr service level category. One
of them i a primary hospital (Hospital A), and the other two hospitals are secondary hospitals
[Hospital B and C). Previously, various socialization on implementing digital antimicrobial
stewardship program wsing e-RASFRO has been performed that Includes secialization on digital
prescribing of empirical antibiotics as well as definitive antibiotics, sodalization on patient
grouping based on the Risk Stratifil:gun in order to perform empirical antibiotics preseribing
using digital tool and socialization an the digital guideline on using empirical antimicroblal agents,
and socialization on prolonged antibiotic use in digital tools,

Socialization on Digital P‘rescri:lilﬁ:f Empirical Antibiotics in e-RASPRO

secializatlon was conducted on Implementation of e-RASPRC in three hogyitals to guide
the prescription of empirical antiblotics, When prescribing empirical anh‘tﬂaﬁcs,ﬂ{iﬂ?m werg
advised o determine the risk stratification of hospitaized patients based on their i @ status,
severity of infection, and medical histery, such as prevlous antiblotic use, prior hospitalizations,
and history of medical instrument usage.

Secializatlon also covered the guidelines and procedures for filling ouwt forms for escalating
and stepping down empirical antibiotics, aligning with the digital guideline an antimicroblal agent
use in e-RASPRO, When empirical antibiotic prescribing did not follow the digital guideline, clinical
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pharmacy would confirm with clinicians and the ASF team in the hospital to decide if the
antibictic could be wsed. The secilization was conducted by the investigators for the
Antimicrobial Resistance Control Frogram Committee of the three hospitals and continued for
clinicians at each hospital, it was held both online and offline.

Socialization on Patient Grouping based on Risk Stratification for Empirical Antibiotics
Prescribing in e-RASFRO

Socialization was conducted on patient grouping based on thelr risk stratification in &
RASPRO. The socialization was carried cut by the investigators for the Antimicrobial Resistance
Control Program Committee of the three hospitals and was continued with the clinicians at each
hospital. The soclalization was performed both online and offline.

The administraticn of initial empirical antibigeles In hospitalized patients should be based on
patients” risk stratification, as recommended by the di guideling on the use of antimicrobial
agents, which has been incorporated inte e-RASFRO. e-RASPFRO categorized patlents into
three groups for risk stratification itial empirical antiblotic treatment.

The Group of Patients with Type 1 Risk Stratification was a group of patients who could receive
empirical antiblotics covering multidrug-resistant  microorganisms.  This  group  Included
immunocompetent patients and immunocompromised patients with a non-threatening severity
of bacterial infectlon or without a risk of MDR, as classified by Mon-Type 2 andlor Type 3 Risk

patients uncontrolled diabetes mellitus with unthreatening severity of bacterial infection)

S {a Nistory of receiving antibiotic treatment within 9o days ago (31-90 days In the system)
andfor a history of having treatment at a healthcare facility of x48 days within 9o days ago (31-90
days in the system), andfor a history of using medical instrEhentation within oo days ago (31-00
days In the system)). This group was at risk of having a Multidrugresistant (MDR) Extended
Spectrum Beta-Lactamase (ESBL) infection." 28

Suzﬁ::tlnn.
uuup of Patients with Type 2 Risk Stratification was a group of (Immunccompromised

The Group of Patents with Type 3 Risk Stratification was a group of (patients with
threatening infection, andlor immunecompromised individuals  andlor  individuals  with
uncontrofled diabetes meltus) PLUS (a history of receiving antibiotic treatment within 30 days
age andjor having treatment at a healthcare facllity =48 hours within 30 days ago, andfor a history
of using mffkal instrument within 30 days aga ), This group was a group with hig erity of
infection or a group that was at risk of having ESBL infection and infection t,ausn by other Multi
Orug Reslstant (MDR) micrporganisms, including MOR Pseudomonas sp."2% ™ A group of patients
with Healthcare-Associated Infections (HAIs) wﬂalsn included in the group with Type 3 Risk
Stratification. The group with the HAI category was a group with a period of infection of =48
hours of treat at @ healtheare fadility, even within 9o days following a surgery. " *®

Socialization on the Digital Guideline of Using Empirical Antimicrobial Agents in e-
RASPRO

Soclalization was conducted 9: the implementation of e-RASPRC, which included the digital
guideline on the use of antimicroblal agents in three Indonesian hospitals. The soclalization was
carried out by the investigators for the Antimicrobial Resistance Control Program Committee of
each I'ﬁplta! and was continued for clinicians at each facility.

A digital guideline an the use of antimi crobial ag@Rs was developed, incorporating antibiotic
categories based on AWARE category proposed By the World Health Organization (WHO) in
2021. The guldeline was then mutually agreed upon by the hospital management and the
Antimicrobial Besistance Contred Program Commitbee, which was subsequently incorporated into
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e-RASFRO. The tEee hospitals used similar digital guidelines on wsing antimicrobial agents, which
ware developed Dy the RASFRO Indonesia Study Group by considering the WHO AWARE categary
as follows:

irical Antibiotic Choice for Patients with Type 1 Risk Stratification in e-RASPRO
Digital Guidelines on the Use of Antimicrobi

Mozt of empirical antibiotic choice included in the digital guideline on antirmicrobdal use for
patients with type-1 risk stratification were the Access categary antiblotics such as: Ampicillin,
Ampicillin Sulbactamn, Amoxycllin Clavulanate, Amikacin and Gentamicing with the excepbion of
Hospital B, in accordance with and on consideration of the continuity of drug availability as well as
based on the agreement made by the Antimicrobial Resistance Contrel Program Committee,
Cefuroxime (second generation of Cephalosporind was included as the Access category antibiotic,
Whenewer necessary, most empirical antibiotic cholces for the Type 1 Risk Stratification patient
group could include antiblotics in the Watch category, l.e., third-generation cephalosporing such
as Cefotaxime and Ceftizoxime.

Einpirical Antibiotic Cholee for Patlents with Type 2 Risk Stratification in e-RASPRO
Di Guidelines on the Use of Antimicrobial Agents

or the group of patients with Type 2 Risk Stratification in e-RASPRO, the emipirical antibiotic
options included anti-ESBL antibiotics. Most of the antibictic choices fell into either the Access
category, such a Ampicllin-Sulbactam [ AmoxiciPg-Clavulanate combined with Amikacin [
Gentamicin, or the Watch category, as outlined in digital guidelinés for antimicrobial use,
which include Fiperacillin-Tazobactagaor the single use of Ertapenem.

ical Antibiotic Cholce for Patients with Type 3 Risk Stratification in e-RASPRO
Di Guidelines on the Use of Antimicroblal Agents

tients included in the Type 3 Risk Stratification group of the e-RASPRO system were a
group of patients at risk of having sepsis. Therefore, for this group, the Eihpirical antibiotic choice
was an antiblotic capable of eradicating ESBL-producing bacteria and other MDR bacteria, with
the miajority of antibiotic selection following the digital guidelines on antimicrobial agents. These
guidelines include categories such as Watch to Reserve, which encompasses antiblotics ke
Meropenem and Imipenem, with or without combination with Access category antibiotics,
including Amikacin or Gentamicin, or with the usa of Polymyxin or Tigacycline,

The e-RASFRO system with digital guldelines alsc guide clinkclans if they need to step down or
escalate the antibiotic empirically whike the cubture result still in progress,'®

Socialization on Prescribing Definitive Antibiotics in e-RASPRO

Socialization was performed by implementing e-RASFRO In three hospitals to prescribe
definithve antiblotics. In e-RASFRO, a digital form was used to administer definitive antiblotics,
wehich clinicians were required to fil out when preseribing antibiotics in accordance with culture
findings.'* The socalization was conducted by the Investigators for the Antimbcroblal Reskstance
Control Program Committee of the three hospitals, and it was subseguently continued for
clinicians at each hospital, The secialization was performed enline and offline,

Socialization on Prolonged Antibiotic Use in e-RASPRO

Soclalizatlon was performed by Implementing e-BASPRD In three hospitaks. When there ks a
prolonged antibiotic prescribing, a dirician must describe the indication for prolonged antibiotic
use through a digital form in e-RASPRO. It would then be verified by the dinical pharmacy, and
the results would be reperted to the ASF team in the hospital.
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When prolonged antibiotic use ocourred without a completed electronic form in e-RASFRO
regarding the concemed |ssue or without clear indication, the clinical pharmacy, in accordance
with the comsent issued by the Hospital ASP team, could perform an Automatic Stop Order (AS0).
Socialization was conducted by the investigators for the Antimlcroblal Resistance Control
Frogram Committee of the three hospitals, and it was also continued for clinicians at each
haspital. The socialization was anline and offline.

Survey Setting and Time Period of Data Collection

The retrieved data were secondary, univariate analyses obtained fram reparts on the use of
injected antibiotics in the hospital wards of the three hospitals. Data was taken from January 2021
- June zoz2z in Hospital A, March 2021 - Aulist 2022 in Hospital B and August 2021 - January zo22
in Hospital €. Through implementation of eRASPRO, initial data collection was performed within
the first three-month, which included percentage of patients In each rsk stratification group
based on the dﬂai eRASPRO formes as well as appropristeness of initial empirical antibiotic
prescribing with the digital guidelines on the use of antimicrobial agents.

The survey was followed by collecting all quantitative data on empirical Elitibiotic prescribing,
as well as definitive antiblatic prescribing, for hospitalized patients within o months b and
after the implementation of e-RASPRO in two hospitals (Hospital A and B), and within 3 months
before and after utilizing e RASPRO In another hospltal { Hospital C). When the data was retrieved,
Hospltal C had just implemented e-RASPRO for 3 months. Interviews and discussions with the
Antimicrobial Resistance Control Program Committee of the three hospitals were conducted
during the initial implementation of e-RASPRO, as well as when the survey data were retrieved.

RESULTS

1
The follewing was data obtained from the survey conductad !rﬂ‘m the first' 3 months of
implementing e-RASPRO at 3 haspitalsin Indenesia:

Table 1. Demographic Characteristics of 3 Surveyed Hospitals

Demegraphic tharacteristics of Hospitals Hesgital
n B C

wWumber of Doctars

General Prysicians 14 " a5

Dentists 1] % ]

Speciafist Do tors 37 oR 102

Tatal 56 n? 135
Mumber of Pharmacists q bl EL]
sumber of Murses 15 4 358
Mumber of Bads

Wards 124 wE g

1CLF = HCLF = 1CEL = NICL! + PICLY L] 7 kL

Taotal 154 g afig
Ratioan numiers of specialivt doctors - beds 1:362 1:1.8g 1:2.79
Ratioon nambers of pharmacists : beds 1:14.80 13742 1173
Ratia on pumbers of nurses | bede 1:0.47 1: 250 11077
The extent af the Bulldngs 724735 Biz0.00 31,054.54

Data; sivskermkes,goid
Table 1. Actual dermographic data of the three surveved hospitals, which was collected from
sirs.kembkes.go.id, Ministry of Health, Republic of Indonesia, was as follows: Hospital A, B, and C
had 134 beds, 185 beds, and 154 beds, respectively; with a ratio of specialist doctors per bed of
each hospital was 1 per 3.62 beds, 1 per 1,89 beds, and 1 per .79 beds.
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Table 2. Initial Risk ﬂ'ﬁficaﬁm of Patients Receiving Antibiotics that Had Been Filled Outin

the Digital Forms within 3 Months Following the Impleme ntation of e-BASPEC in Three Hosplitals
Haospital A Hospltal B Hospdtal ©
Risk 3 Maonths 3 Menths 3 Months
Siratification Ot = Diec 2021 Dec 2021 - Foly 2032 Mow 2822 = Jan 2023
Number X Humber X Nurmnbies X
Typai 1Bq 90968 g2 83.98% 1,472 B145E
Typea F1 9.84% 15 L8 84 4638
Type 3 D.00% 7 1420% el §.23%
Tatal 315 1oLaat a9 100anE 1,815 WOoLOaE

Table 2. In the digital e RASPRO form, which was completed within 3 months during the initial
utllization of e-RASFRO, the majority of patients were in the Type 1 Risk Stratification category,
with percentages of g0.6%, 83.98%, and 115 in Hospitals &, B, and C, respegsively.

Table 3. Appropriateness of Initial ical Antibiotic Prescribing with the Digital Guideline
on the Use of Antimicroblal Agents within 3 Maonths Following the Implementation of e-RASPRO
in Three Hospitals

A spital B Hupital C
B =
Ot = Dec 2oz Dex 2oz = Feb 2022 Maow 202z -Jan 2023
Mumib T Number x Mumb X
Emprical amtiblotic prescrbing is %7 Higgx BrF 7B 4 24.48%

cansistart with the digital guldebne of
antimicrobisl use in e-RASPRD

Errpiical antibictic prescribing i not 57 18.05% 197 13,97 1,022 56.34%
consistent with the dgital guideine af
antimicrobéal use ine-HASFRD

Ervgirical  amtibiotic préscriing has

unidentified consistency n 8- 1 0323 - DuRIE 348 190185
RASPRO
Total of formes had been fibed out 315 100,008 Bag w00.00% 1,514 000K

Table 3, The ropriateness of empirical antibiotic prescribing, as documented in Hospitals
A, B, and C, using the digital guideline on the use of jcrobial agents contained In e-RASPRO,
reached Bas5g¥, 76.09%, and 24.48%, respectively, within 3 months before and after the
implementation of ¢RASPRO. Empirical  antibiotic  prescibing with  nondidentified
appropriatenass, which was documented in the digital forms, was defined as antiblotic
prescribing using e-RASPRO with vague appropriateness, for example combined antiblotics
prescribing in which one of the antibiotic was appropriate; while the other was not consistent
with the digital guideline of antimicrobdal agents or other variant condition, in which the
appropriateness could mot be concuded during data collection, Such a condition was
documented in as many as 19,18% of cases at Hospital C,
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‘When the data was collected, &RASPRO had been implemented for g months in Hospitak &
and B, butit had only been implemented far 3 months In Hospital C; the results were as follows:

Table 4, The use of antibiotics included in the Reserve category, such as Polymixin and
Tetracycline, e was not found in this survey. There was a significant reduction in the quantity of
Ceftriaxone prescribed in Hospitals A, B, and €, by 62.92%, 40.58%, and 11.063%, respectively,
Mevertheless, there was a significant increase in Cefotaxime prescribing in Hospitals A and B, with
Increases of 35.32% and more than 100%, respectively. A significant increase ake occurred for
Ciprofloxacin prescribing in three hospitals, The guantity of so00 mg Levofloxacin prescribed in
Hospitals A, B, and C decreased by 45.14% 64.84%, and 76.25%, respectively. The quantity of 750
mg Levoflpxacin was reduced in Hospitals A and B by 65.49% and 13.36%, respectively; however, it
increased sigrificantly by more than 100% in Hospital C. The gquantity of prescribing 1 gram of
Meropenem In Hospitakk & and B decreased by 41.32% and 13.45%, respectively; however, It
increased in Hospital € by 10.01%, The guantity of azithromycin prescribed also decreased
significantly In Hospital B, by 93.28%. Piperacillin-Tazobactam seemed to be used very rarely. The
minimum use was found in Hospital B Le,

as many as 45 ampulesivials within 9 grmonth pericd before the e-RASPRO tool was
implemented. In general, the guantity of antibiotic use included in the Watch category at
Hospitals A, B, and C was reduced by 54.93% (-58.86% per inpatient), 20.11% (-9.97% per inpatient],
and 8.59% (-4.15% per inpatient), pectively, The quantity of Access category antibiotic
prescribing in Hospitals &, B, and C was as follows: there was a 100% increase [n Ampicillin and
Amoxicillin-Clavulanate prescribing in Hospital A, While the prescribing of 1.5 g Ampicillin
Sulbactam had also increasad@;}m-u.‘t. In Hospitals Band C.

Antiblotic prescribing of 0.75 £ amplcllin-sulbactam increased by more than 100% In Hospital
B; however, there was a decrease of 44.50% In Hospital £, The quantity of Gentamycin prescribing
had a reduction of 70.15% in Hospital A; nevertheless, there was a significa rease up to =100%
In Hospital B. Meanwhile, in Hospltal C, Gentamycin had not been used Before and after the
implementation of e-RASPRO. Increased Cefuroxime prescribing was also found very significant in
Hospital B, based on the agreement made by the Antimicrobial Resistance Control Program
Committee, as well as continuity of drug availability In Hospital B, Cefuroxime was included in the
Access category. In general, the guantity of Access categiory antibiotic prescribing in Hospitals &
and B Increased by 12.42% (+2.61 % per [npatient) and 223.97% (+«268.83% per inpatient),
respectively, Mearwhile, in Hospital € it decreased by 6.81% (2.29% per inpatient)

DISCUSSION

An htegﬁltﬁsuney an ﬂlmln’nhlal Fesistance (AMR) and Antimicrobial Use (AMU ) is very
essential, and It should be carried out in order to evaluate the effectiveness of policy, evidence
and the implementation of ASP."* This survey is a Fmited survey conducted at three hespitals in
Indonesia, which have different characteristics as shown in Table 1.

In Table 1, It Is evident that Hospital € has the greatest resources in terms of the number of
physicians, pharmacists, and nurses compared to Hospitals A and B. [t also has the largest building
compared to the other two hospitals. The various human resources in the hospital, along with its
large slze, presented their own challenges In implementing the antimicroblal stewardship
program, whether using manual or digital methods. In daily practice, une distributed levels
of socialization may affect the level of appropriateness of antiblatic use with dightal guideline
on the use of antimicrobial agents contained in e-RASPRO,

In Table 2, we can see that most patients who would receive early empirical antibiotic
prescribing at hospital admission are these who have a Type 1 Risk Stratification, as documented
in  eRASPRO, These patients incdude a group of immunocompetent patients or
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infections, according to the digital guideline of antimicrobial we in e-RASFRO, Ciprofloxacin is
recommended as one of the antiblotics of chodce, Moreover, increased prescribing of Cefotazime
and Ciprofloxacin may akso be caused by clinicians who have prescribed definitive antimicrobial
treatments using e-RASPRO, However, we still require additional data to confirm this event,

In general, there is a significant decrease in the quantity of Meropenern and Levedloxacin
prescribing In hospitals A and B. This Is consistent with the digital guideline on antimicroblal use
Included in e-RASPRO of the three hospitals, which minimizes the use of Levofloxacin for patients
with Type 1 Risk Stratification, who ar e rmajority in the three hospitals. Meanwhile,
Meropenem can only be administered to patents with Type 3 Risk Stratification. The use of

ropensm cannot be separated from the possibility of escalating antiblotic treatment, which is
in accordance with the digital guideline on antimicrobial use included in e-RASPRO,

The increased prescribing quantity of 750 mg Levofloxacin and 1 g Meropenem in Hospital £
still persists, i is prabably caused by a comphance issue or incomsistency with the digital guideline
on antimicrobial use. In ths first 3 mong® of survey conducted in Hospital C, the appropriatenass
level of antimicrobial prescribing with the digital guideline on the us@®f antimicrobial agents i
still considered to be low; while the majority of patients actually are included in the Type 1 Risk
stratification group, in which most of thelr empirical antibiotic cholces are those induded in the
Access category. Newertheless, further review should be conducted to assess the situation that
has occurred at Hospital C.

This surveyfhas not found antimicrobial prescribing of Fiperacilin-Tazobactam  and
Ertapenem for patients included in the Type 2 Risk Stratification group following the
implementation of eRASPRO. Through various discussions with those hospitals, we identified
that It Is difficult to provide antimdcrobial agents of Piperacillin Tazobactam and Ertapenem;
therefor antibdotics of Access category such as Amplcillin Sulbactam or Amasycillin Clavulanate
with or without combination of Amincglycosides asgihe anti-ESBLs often serve as empirical
antiblotic of cholce to be given fior patients who aregficluded in the Type 2 Risk Stratification.
Mevertheless, in reality, the initial 3-mongl survey on implementation of e-RASPRO in three
haospitals has shown that the number of patients included i Type 2 Risk Stratification group
was a minority, Overall, there Is a reduction In the quantity of antiblotic prescribing In the Watch
categfory at Hospitak A, B, and C, by 54.93% JABT per inpatient), 21.41% {-Q.g7% per inpatient),
and 8,508 (-4.15% per inpatient], respectlyely, Following the implementation of e-RASPRO,

Iy Table 4 & surveyfpnducted for § manths before and after the utilization of e-RASPRO in
Hospital & and B and 3 months before and after implementing e-RASPRO in Hospital © has
demaonstrated a significant Increase In the quantity of antibd prescribing of Ampicilling
Amowycillin Clavulanate and 1.5 g Ampicilin Sulbactam, §hich are antibiotics included in Access
category in the three hospitals. The survey cond@gted within the first 3 months of e-RASPRO
utilization has demonstrated that the majority gpa!!errts are Included In the Type 1 Risk
Stratification grou those three hospitals {Table 2), in which the majority of empirical antibiotic
cholces are indeed antibotics included in the Access category. Nevertheless, further surveys are
certainly re guired to be carrled out In Hospitals A and B In the following months.,

The significant increase of 0,75 g Ampicilin Sulbactam prescribing may abso still be associated
with the continuity of 1.5 g Ampidlin Sulbactam avallability in Hospital B. Some sources at
Hospital B, through discussions with investigators, suggest that there is often a shortage of 1.5
Ampidillin-Sulbactam in the hospital. Therefore, considering this reasaning, the Antimicrobial
Resistance Control Pregram Committee In Hospital B has Included Cefuroxime in the Access
categary of its guideline on antimicrobial use. This condition explains the presence of an
Increased quantity of Cefuraxime prescribing, which is Included in the Access category in Hospital
B,
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Based on the dighal guideline on srimrebial s in cRATFRD of the theen hospitel,
Aminaghrcoihded havd sctually been uisd o Cofmlened antblabcs. B o not Deen demifled
ghearly about Bhe Cauide of nedueoed Caamycin presoribieg i 0 Hinpial A, wiille in Hogital T ehe
whe of Comamicn el Amdacn has onot been documinted eithesr Defore or afler the
Implerneriation of e RASPR Q. Increased Gentamyoin and Amilacn prescribing in Hoapital 8 could
ool Beeains the dightal guideling on sntimicroblal use for thige tvde hopiah reoaminenids
g arminog pood e s o connemed empinicall anaibiotics foir some focal Infedtions in patients with
Type 1 rigk seratifcation asd al foc af infections s patiens with Type 3 Risk Stratification.
Drenrall, there &5 increated guantity 8T ACoess category antibiotic presoribing in Moapitad A and B of
1E4X% {2 pebr Inpartienml) armd 233073 («r6ELEIE per inpatient), respocively. A Survey
oonducted 3 moeahs before and afer the impleementation of ¢ RASFRO In Hospital ©
demoratrsied 3 reduction inAoses category anti ptuuﬂ'l;ud&lﬂl[-l.:g‘l‘.pﬂ'hpaﬂml

in Table 4, reganding the rumber of patients and sfter the implementation of e
RASFAD In those three haspitals, & can s be seen thal the numbers were not sgnificanty
different. This survey has not comelated the guanticy of prescribing with the duration of antbiotc
we; furthermore, It has not cakoulated the percentage of escalating and stepping down empldcal
antidofc breatment. However, i this survey, we observed @ reduced percensage of Watch
category anthictc princribing i three hospltak, 3 well @ a0 increased percentage of Acoms
caiegory antboiic prescribing in two hospitals (Hospital A and B} following the implementation
of eRASPRO. The noreased quasdity of Acoess category antibotic prevcribing, particularly n
Hospital Il, s extremely LA

The albered quardity OF Wilch b AoCeid cabigory BREREORCS prewnbed, panticulidy i
Hoxpitals A and B, is Bkely sHll influenced by the sopropristerseds. of empirica antibiotic use, which
i e bey the digital guiceeline on antimecrobial wee induded i e-RASFRO. Howe ver, it certainky
requires farther studies, Fospital charmcteristion, such a8 the number of hospitsl beds, the
mrnitser of physdclans, anc facilities, may aho affect the patbern of anthictic prescrbing. A
Tybemat vhowned mh“.ﬁﬁ:ﬂﬂm#ﬁm-ﬂ.*um-ﬂﬂﬂ
retated fothe ase of 2 dighal antimionobial SSewanduhip tool =

Some shadies Fave demomirsted that the ueleation of dghtal tools o nplement ASF can
rechuce the e of antimiorobal sgents and alo decrigae the DR in other previou study the
dhration of dighal svtimlorobial stewarnhHp irmplementation may show 3 dfferent antbicsic POD
dkdt.t Hisrvrdibr, wor QI clrinet corchucks wiiat typie of dagnal imermntion will civtinly ridudi
tha ute od antimmicrobial sgenty,™ Our atudy is an indtisl seney on tha wtlizstion of & RASPAD, one
of the dgital antimicrohial steveandihip progren uied in indoneda. This stedy is & durvey onfy
angd canrot yet dewcrhe the comeition betwesn oRASPRD uee and arfhistic prewrbing
pathernt. To sdbeve good rewulix, the wiiation of cRASPRO thoold be carmed out B
CORpANCHON with (oempukory Geciplings and with full fupprt oM the hoapRal man afeent
tearn, Dernogyraphic harsct eristicy of the hos pitals can aleo affecy 1he e Fectivenes ol e-RASPRO
wilization. To proskde a comprebensive sxplanation of (he: s, More sxtendsive sTudies with Tull
Supapn Teodr e e el Beim e regulred To Purther Frodvie | he sl Sorrelitce e baen
thae weilzation of e-AASPRO and the stened guantitstive paribermn in antibiotic prescribing.

CONCLUSION

The survey fus not been able to describe the causab-effect comestion between eRASFRD
impéernemiation and the guamity of antiiotc prescrisirg. However, in general, there b an aivered
guantitaiive pattem in the quantty of empirical antibiotic prescibing, particulariy for those
included in the Watch and Access cotegories, following the implementation of e-RASFRO. W
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