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A Survey on Define Daily Dose of WATCH- and ACCESS-Category Antibiotics in Two Indonesian Hospitals Following the Implementation of Digital Antimicrobial Stewardship Tool
Dear Dr. Matadidjaja

Thank you for submitting your manuscript to Clinical eHealth

I have completed my evaluation of your manuscript. The reviewers recommend reconsideration of your manuscript following minor revision and modification. | invite you to resubmit your
manuscript after addressing the comments below. Please resubmit your revised manuscript by Dec 08, 2024

When revising your manuscript, please consider all issues mentioned in the reviewers’ comments carefully: please outline every change made in response to their comments and provide
suitable rebuttals for any comments not addressed. Please note that your revised submission may need to be re-reviewed.

To submit your revised manuscript, please log in as an author at https:/fwww.editorialmanager.com/ceh/, and navigate to the "Submissions Needing Revision” folder under the Author Main
Menu

Clinical eHealth values your contribution and | look forward to receiving your revised manuscripi

Kind regards,

Dawei Yang

Editor-in-Chief

Clinical eHealth

Editor and Reviewer comments:

Raviewar #1° This a-RASPR( taol has a Iot of information hut the author anly renarted few
Clinical eHealth
Editor and Reviewer comments:

Reviewer #1: This e-RASPRO tool has a lot of information, but the author only reported few.

Abstract

The auther should add information about the characteristics of the two hospitals. What are their similarities and differences? Why did the author choose these twe hospitals among other
hospitals?

Aside percentage of cephazolin, the comparison of the number of item of antibiotics, in WATCH and RESERVE category, before and after RASPRO implementation is also important.
How the authors calculate the DDD of antibiotics (the equation)?

Methods
What is the difference of an initial device (blue print) and a full version device?

Results

The author should add the number of patient for every Type Risk Stratification’ to show the infectious burden (associated with antibiotic use)

Cefazolin is an antibiotic prophylactic. What is the most antibiotic use for empiric or definitive?

How many does the incidence of de-escalation in the hospital?

How many does the prolonged antibiotic administration?

How many dees Automatic Stop Order (ASO) perform?

How many does difficult cases?

How the authors calculate this percentage? (There was an increase in DDD of Cephazelin by 167.18%) Cephazolin before e-RASPRO: 7.16, after e-RASPRO: 19.13
Discussion

In the discussion section, the author should add the implication of decrease or increase antibiotic use. This thought further will come to a recommendation in practice.

Reviewer #2: The authors of A Survey on Define Daily Dose of WATCH- and ACCESS-Category Antibiotics in Two Indonesian Hespitals Following the Implementation of Digital
Antimicrobial Stewardship Tool deserve commendation for their insightful and comprehansive work. Their study offers a pioneering look into the practical application of the e-RASPRO
digital tool, demonstrating an innovative approach to digital antimicrobial stewardship. By addressing the complex challenge of antibiotic resistance in hospital settings, the authors
showcase both a deep understanding of clinical practices and a commitment to advancing the WHO's goals for responsible antibiotic usage.

1. The introduction section lacks major literature and should be extended further,

2. The words "ACCESS, WATCH, and RESERVE" should not be capitalized or if it's necessary, the authors should provide logical reasons for that.

3. What specific criteria were used to select the two hospitals, and how might these selection criteria affect the generalizability of the findings?

4. InHospital 2, the manual RASPRO system had been previously implemented. How did the study control for the potential impact of this prior system on the results?




Reviewer #2: The authors of A Survey on Define Daily Dose of WATCH- and ACCESS-Category Antibiotics in Two Indonesian Hospitals Following the Implementation of Digital
Antimicrobial Stewardship Tool deserve commendation for their insightful and comprehensive work. Their study offers a pioneering lock into the practical application of the e-RASPRO
digital teol, demonstrating an innovative approach to digital antimicrobial stewardship. By addressing the complex challenge of antibiotic resistance in hospital settings, the authors
showcase both a deep understanding of clinical practices and a commitment to advancing the WHO's goals for responsible antibiotic usage.

The intreduction section lacks major literature and should be extended further.

The words "ACCESS, WATCH, and RESERVE" should not be capitalized or if it's necessary, the authors should provide logical reasons for that

What specific criteria were used to select the two hospitals, and how might these selection criteria affect the generalizability of the findings?

In Hospital 2, the manual RASPRO system had been previously implemented. How did the study control for the potential impact of this prior system on the results?

Why was the period of 3 and 9 menths chosen for data collection, and how might longer or additional time points affect the study's results?

What statistical methods, if any, were used to analyze changes in DDD (Defined Daily Dose), and how could quantitative analysis strengthen the survey's conclusions?

Have you used DDD/100 admissions, or DDODs/100 patient days, or DDD/1000 pafient days or DOT?

| would suggest authors to use the supplementary file to provide information about the "Guideline on Digital Antibiotic Prophylaxis of e-RASPRO tool."

. The results mention variations in the use of Quinolone and Carbapenem antibiotics between the hospitals. How does the study account for these differences, and what other variables
might explain the observed discrepancies?

10.  Given the short implementation periods, what evidence suggests that the observed reductions in antibiotic use are sustainable over a longer term?

11, To what extent can the reduction in WATCH-category antibiotics in Hospital 1 be attributed to the e-RASPRO tool versus external factors like hospital policy changes or evolving
medical practices?

12, Does the study track patient outcomes related to antibiotic stewardship, such as infection resolution rates, readmissions, or adverse drug reactions? If not, how might these
outcomes provide a more comprehensive understanding of e-RASPRO’s impact?

13, What specific factors limit the study's ability to establish a cause-and-effect relationship, and how could future studies address these limitations?

14, Why have you measured the use of Reserve type of antibiotics?

15 What strategies would the authors suggest for scaling the e-RASPRO system to other hospitals, particularly those without prior experience in manual RASPRO?

16.  How does the study ensure that the reported decreases in antibiotic use do not compromise patient care, especially for high-risk patients in Type Il risk stratification?

17.  The e-RASPRO tool relies on collaboration across clinicians, pharmacists, and nurses. How does the study address potential challenges in interdisciplinary communication,
particularly in urgent situations?

18, What are the potential impacts of integrating the e-RASPRO system with electronic health records, and has the tool been tested for compatibility with existing hospital systems?

©mNO N R WN 2

Reviewer #3: 1. Is e-RASPRO tool widely used in your country? Is e-RASPRO tool used in any other country?

2. Could you provide the relevant version or software information of e-RASPRO?

3.The screenshot images of the software application interface in the article are not very clear. and the characters inside are basically unreadable, at least in the PDF file | reviewed. | hope
it can be improved.

Reviewer #3: 1. Is e-RASPRO toel widely used in your country? Is e-RASPRO tool used in any other country?

2. Could you provide the relevant version or software information of e-RASPRO?

3.The screenshot images of the software application interface in the article are not very clear, and the characters inside are basically unreadable, at least in the PDF file | reviewed. | hope
it can be improved.
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Manuscript Number: CEH-D-24-00022R1

A Survey on Define Daily Dose of Watch- and Access-Category Antibiotics in Two Indonesian Hospitals Following the Implementation of Digital Antimicrobial Stewardship Tool
Dear Dr. Natadidjaja,

Thank you for submitting your manuscript to Clinical eHealth

I am pleased to inform you that your manuscript has been accepted for publication.

My comments, and any reviewer comments, are below.

Your accepted manuscript will now be transferred to our production department. We will create a proof which you will be asked to check, and you will also be asked to complete a number
of anline forms required for publi from you during the production process, we will contact you directly

1. If we need

We appreciate you submitting your manuscript to Clinical eHealth and hope you will consider us again for future submissions
Kind regards,

Dawei Yang

Editor-in-Chief

Clinical eHealth

Editor and Reviewer comments



RESPONSE TO REVIEWER’S COMMENT

_ This e-RASPRO tool has a lot of information, but the author only reported few.

Abstract

QUESTION A. The author should add information about the characteristics of the two hospitals. What
are their similarities and differences? Why did the author choose these two hospitals among other
hospitals?

We add in our abstract and make more details in our method of this manuscript. These two hospital
was chosen because they have different status in service Hospital 1, a primary hospital with 134
beds 9 pharmacists, 115 nurses and 37 specialist doctors. Hospital 2, a referral hospital with 254
beds, 39 pharmacists, 368 nurses and 102 specialist doctors. (STATEMENT IS ADDED INTO THE
MANUSCRIPT)

Question B. Aside percentage of cephazolin, the comparison of the number of item of antibiotics, in
WATCH and RESERVE category, before and after RASPRO implementation is also important.

Yes, thank you sir. Reserve category, in our opinion, also should be targeted, which prescribing must
be reduced wisely. This manuscript provide information about shifting prescription from Watch to
Access category and reducing numbers of antibiotics before and after e-RASPRO implementation
outside cefazolin. In Indonesia the Watch category antibiotics now become big issue, which it maybe
the biggest group of antibiotic that’s prescribed by clinicians. That is why we concern about this Watch
category antibiotics. We hope , in the next day, shifting prescription from Watch to Access category
antibiotic can also give the good impact for reducing the Reserve category antibiotics

How the authors calculate the DDD of antibiotics (the equation)?

ATC is a drug classification system that divides drugs into different groups according to their primary
action on an organ or organ system, chemical structure, pharmacological and therapeutic properties.
DDD is the assumed average daily maintenance dose for treatment of the primary indication in adults
is determined globally for each drug by the WHO Collaborating Center for Drugs Statistics Methodology
The drugs that have DDD are only drugs that already have an ATC code.
Units used for hospitals: DDD/ 100 patient days :
. Define the data collection period.
. Collect medical records of patients who are discharged from hospital in that period.
. Collect data for each patient: Length of stay (LOS), name of antibiotic, dose, duration of use (days)
. Calculate the DDD for each antibiotic
. Add up the DDD of all antibiotics used
. Add up LOS = Total LOS
. Calculate DDD/100 patient days = Total Antibiotic DDD x100

Total LOS

No o b wNR

Each Antibiotic :
DDD / 100 patient days = Total Antibiotic Used (gram) / WHO DDD  x100
Total LOS

Authors are not pharmacist and not experts, but the data has been validated by expert pharmacists
and hospital management in both hospital

Methods



Question 1 : What is the difference of an initial device (blue print) and a full version device?
Both of them had the same flow, only different on the screen display

(STATEMENT IS ADDED IN MANUSCRIPT)

Results

Question 2 : The author should add the number of patient for every 'Type Risk Stratification' to show
the infectious burden (associated with antibiotic use).

We apologise, that we don’t have the exact data for each risk stratification when samples were taken,
because of our design at the first was only to calculate DDD before-after e-RASPRO implementation
meanwhile, currently, the permission for data collection at both hospitals has expired, so we can’t get
it

Question 3 : Cefazolin is an antibiotic prophylactic. What is the most antibiotic use for empiric or
definitive?

In Indonesia, most likely, the high rate of empirical and definitive antibiotic prescriptions for third
generation cephalosporins is a national issue, however, we do not have national detailed data
regarding this matter.

Question 4 : How many does the incidence of de-escalation in the hospital?

We don’t have the exact data for antibiotic de-escalation in both hospitals when samples were taken,
because of our design at the first was only to calculate DDD before-after e-RASPRO implementation.

Question 5 : How many does the prolonged antibiotic administration?

We don’t have the exact data for prolonged antibiotic administration in both hospitals when samples
were taken, because of our design at the first was only to calculate DDD before-after e-RASPRO
implementation. However, we hope that the DDD data can be an indicator of overall antibiotic use.

Question 6 : How many does Automatic Stop Order (ASO) perform?

We don’t have the exact data for ASO in both hospitals when samples were taken, because of our
design at the first was only to calculate DDD before-after e-RASPRO implementation. No data about
number of difficult case or automatic STOP ORDER event, both hospitals have not implemented this
policy strictly. (STATEMENT IS ADDED INTO THE MANUSCRIPT)

Question 7 : How many does difficult cases?

Because of our design at the first was only to calculate DDD before-after e-RASPRO implementation,
we have no exact data about number of difficult case or automatic STOP ORDER event, both hospitals
have start this policy, but still not strictly implemented. (STATEMENT IS ADDED INTO THE MANUSCRIPT)



Question 8 : How the authors calculate this percentage? (There was an increase in DDD of Cephazolin
by 167.18%) Cephazolin before e-RASPRO: 7.16, after e-RASPRO: 19.13.

We calculate with : ((19.13-7.16) / 7.16)) x100% = 167.17877095 ~ 167.18%
Discussion

Question 9 : In the discussion section, the author should add the implication of decrease or increase
antibiotic use. This thought further will come to a recommendation in practice.

When there is a shift in prescription from WATCH to ACCESS category antibiotics and decrease in
antibiotic prescribing, hopefully, there will be a decrease in the risk of selective pressure events
which will reduce the risk of MDR rising (STATEMENT IS ADDED INTO THE MANUSCRIPT)

_ The authors of A Survey on Define Daily Dose of WATCH- and ACCESS-Category

Antibiotics in Two Indonesian Hospitals Following the Implementation of Digital Antimicrobial
Stewardship Tool deserve commendation for their insightful and comprehensive work. Their study
offers a pioneering look into the practical application of the e-RASPRO digital tool, demonstrating an
innovative approach to digital antimicrobial stewardship. By addressing the complex challenge of
antibiotic resistance in hospital settings, the authors showcase both a deep understanding of clinical
practices and a commitment to advancing the WHO's goals for responsible antibiotic usage.

Question 10. The introduction section lacks major literature and should be extended further.

For the introduction section, the sentences “The access category includes antibiotics that are
considered to have a lower potential for resistance compared to the WATCH category” and “While
RESERVE category antibiotics are types of antibiotics that are only used if there are suspected
infections caused by Multi-Drug Resistant (MDR) pathogens” were taken from reference no.2. We
also add this to the manuscript. We also add 1 more literature as a rationale of WHO AWARE to build
good awareness in the implementation of prudent use of antimicrobial and antimicrobial
stewardship (STATEMENT IS ADDED INTO THE MANUSCRIPT)

Question 11. The words "ACCESS, WATCH, and RESERVE" should not be capitalized or if it's
necessary, the authors should provide logical reasons for that.

Many thanks for this insight, To write ACCESS, WATCH, RESERVE, we change to normal letters to
Access. Watch, Reserve in the manuscript as your suggestion (CHANGE IS ADDED INTO THE
MANUSCRIPT)

Question 12. What specific criteria were used to select the two hospitals, and how might these
selection criteria affect the generalizability of the findings?

Hospital 1 and Hospital 2 have different settings. Hospital 1 is a primary hospital (not a referral
hospital), while hospital 2 is a referral hospital. We will add this information to our manuscript. We
wanted to compare the use of e-RASPRO in primary and referral hospitals, therefore we chose these
two hospitals (STATEMENT IS ADDED INTO THE MANUSCRIPT)

Question 13. In Hospital 2, the manual RASPRO system had been previously implemented. How did
the study control for the potential impact of this prior system on the results?



Due to previous administrative issues, we do not have previous studies on the use of manual RASPRO
in hospital 2, so there is no comparison between the use of manual RASPRO and e-RASPRO (digital) in
that hospital.

Question 14. Why was the period of 3 and 9 months chosen for data collection, and how might
longer or additional time points affect the study's results?

In accordance with the research design that we proposed to the two hospitals at the beginning, we
really wanted to see the impact of the difference between a short time and a longer time application
of e-RASPRO, therefore we compared 3 months and 9 months of application of this device

Question 15. What statistical methods, if any, were used to analyze changes in DDD (Defined Daily
Dose), and how could quantitative analysis strengthen the survey's conclusions?

This survey does not claim a significant relationship between the use of this device and the results
obtained. This survey aims only to describe the decline in DDD or maybe changing in the trend of
antibiotic use before and after e-RASPRO implementation using simple observational calculations. We
believe there are many other factors influencing DDD and antibiotic prescribing in both hospitals that
require further research.

Question 16. Have you used DDD/100 admissions, or DDDs/100 patient days, or DDD/1000 patient
days or DOT?

We used DDDs/100 patient days. We add this to the manuscript (abstract) : We define DDD as Define
Daily Doses/ 100 patients days (DDD) at the abstract section explaining DDD in the next section of this
manuscript (STATEMENT IS ADDED IN MANUSCRIPT (ABSTRACT))

Question 17. | would suggest authors to use the supplementary file to provide information about
the “Guideline on Digital Antibiotic Prophylaxis of e-RASPRO tool.”

File attached as supplementary file (Item Type: FIGURE).

Question 18. The results mention variations in the use of Quinolone and Carbapenem antibiotics
between the hospitals. How does the study account for these differences, and what other variables
might explain the observed discrepancies?

The difference in the use of quinolones and carbapenems in this study may still caused by the digital
guidance provided to clinicians, but it is also possible that it is related to differences in disease severity
from different time periods during which the data was taken in this study. Of course, further research
is still needed to see the relationship of the related factors that cause these differences. In this research
it cannot be absolutely concluded what factors influence changes in the use of quinolones and
carbapenems, because our design at the first was only to calculate DDD before-after e-RASPRO
implementation as a preliminary study in e-RASPRO implementation.

Question 19. Given the short implementation periods, what evidence suggests that the observed
reductions in antibiotic use are sustainable over a longer term?



In this study we cannot conclude that in the long term, the antibiotic prescribing reduction can
definitely be maintained, because there will be many factors that influence this issue. However,
through this research we hope that we can give a new insight, as a preliminary study, through digital
tools, antimicrobial stewardship can have a good initial impact.

Question 20. To what extent can the reduction in WATCH-category antibiotics in Hospital 1 be
attributed to the e-RASPRO tool versus external factors like hospital policy changes or evolving
medical practices?

A significant reduction in Watch category antibiotics in hospital 1 did occur in the 9 months before and
after using e-RASPRO. However, once again, this research does not cover any factors that definitively
influence this event, so it still requires further study and analysis in the future. This research is a
preliminary study which is expected to produce further research to improve the effectiveness of using
digital tools in carrying out antimicrobial stewardship in Indonesia.

Question 21. Does the study track patient outcomes related to antibiotic stewardship, such as
infection resolution rates, readmissions, or adverse drug reactions? If not, how might these outcomes
provide a more comprehensive understanding of e-RASPRO’s impact?

This study does not include patient outcomes related to antibiotic use. This research only covers the
AMU parameter, which is known as one of the global parameters of antimicrobial stewardship.
Through this research, it can only be partially concluded that there is a declining event of antibiotics
use before and after e-RASPRO implementation, where through this, we hope that there will be an
improvement in the achievement of AMU parameters.

Question 22. What specific factors limit the study’s ability to establish a cause-and-effect
relationship, and how could future studies address these limitations?

Currently we are still faced with various administrative issues such as patient sample collection, human
resources, licensing issues and other things. However, we hope that when someday e-RASPRO device
is known to give a positive impact on the implementation of antimicrobial stewardship, hospitals in
Indonesia will open up opportunities for further research, including studies of cause-effect
relationships in the using of antimicrobial stewardship digital tools.

Question 23. Why have you measured the use of Reserve type of antibiotics?

Reserve category, in our opinion, also should be a target, which prescribing must be reduced wisely.
But this manuscript is more giving attention in shifting prescription from Watch to Access category,
because in Indonesia the Watch category antibiotics now become big issue, which it maybe the biggest
group of antibiotic that’s prescribed by clinicians. We hope, in the next day, shifting prescription from
Watch to Access category antibiotic can also give the good impact for reducing the Reserve category
antibiotics

Question 24. What strategies would the authors suggest for scaling the e-RASPRO system to other
hospitals, particularly those without prior experience in manual RASPRO?



In our opinion, the key for expanding e-RASPRO to other hospitals is socialization. We can create a
customized digital antibiotic guideline on e-RASPRO based on patient risk stratification, local microbial
patterns, synthesis of various literature, WHO AWARE and drug availability in hospitals. All of these
things must be agreed upon with intra-hospital experts and be socialized together. Manual RASPRO
and e-RASPRO has same flow chart.

So, If an agreement has been reached, then e-RASPRO can be socialized without previous use of
manual RASPRO system, and the use of digital e-RASPRO can be used directly. Currently e-RASPRO has
been used in > 30 hospitals in Indonesia and we are still continuing to carry out observations involving
the relevant intra-hospital experts.

Question 25. How does the study ensure that the reported decreases in antibiotic use do not
compromise patient care, especially for high-risk patients in Type Il risk stratification?

Before we collected data for this study, we confirmed each hospital that there were no adverse events
in patients included in the type lll risk stratification group.

In addition, the e-RASPRO device does not reduce the priority of using antibiotics which is needed in
type Il risk stratification patients. Through the e-RASPRO system, patients with type Il risk
stratification are guaranteed to receive antibiotics as are written in the e-RASPRO digital guidelines as
be agreed by internal hospital experts.

The decrease in the use of antibiotics in the Watch category, in our opinion, may still be caused by the
fact, in both hospitals, during the study, it was noted that > 80% of patients included into the type |
risk stratification group (as we will state in our revise manuscript). So, it is not because the hospitals
deliberately withheld the use of necessary antibiotics in patients with type Ill risk stratification

Question 26. The e-RASPRO tool relies on collaboration across clinicians, pharmacists, and nurses.
How does the study address potential challenges in interdisciplinary communication, particularly in
urgent situations?

In conditions where there is no agreement between the clinician, pharmacist and the hospital’s
antimicrobial stewardship team in administering antibiotics, while rapid drug administration is needed
(in patients with sepsis who fall into the type Il risk stratification category), then antibiotic can be
dispensed as was recommended by the clinician. However, through the e-RASPRO device, pharmacist
can create notes on the device for this situation. The administration of antibiotics with pharmacist
notes can be reviewed in the following days. All of these notes can be traced by e-RASPRO device when
evaluation is carried out next day. All of these data can be used as evaluation material for developing
action plan for better future improvements. (STATEMENT IS ADDED IN MANUSCRIPT)

Question 27. What are the potential impacts of integrating the e-RASPRO system with electronic
health records, and has the tool been tested for compatibility with existing hospital systems?

e-RASPRO was created as an Application Programing Interface (API) ready, this device can be used in
parallel or integrated with every hospital information system. However, at the beginning of use, it is
recommended for using e-RASPRO in parallel with the hospital information system. After using habit
is developed, then e-RASPRO can be fully integrated into the hospital information system.



QUESTION 28. Is e-RASPRO tool widely used in your country? Is e-RASPRO tool used in any other
country?

Currently e-RASPRO has been used in > 30 hospitals in Indonesia and we are still continuing to carry
out observations involving the relevant intra-hospital experts. e-RASPRO does not yet be used outside
Indonesia

QUESTION 29. Could you provide the relevant version or software information of e-RASPRO ?

This e-RASPRO software was taken from manual RASPRO flowchart which was created by RASPRO
Indonesia Study Group for Antimicrobial Stewardship and Resistance. We created this tool and
socialized it, made some internal hospital expert peer review, focus group discussion, and made sure
it can be used by hospitals. After feedback was given, we tried to make it better and re-socialized. You
can contact RASPRO Indonesia Study Group via our email: ypri.raspro@yahoo.com for further
information, and we are open for collaboration as long as it’s for better antimicrobial stewardship
implementation.

QUESTION 30. The screenshot images of the software application interface in the article are not very
clear, and the characters inside are basically unreadable, at least in the PDF file | reviewed. | hope it
can be improved.

We already fix the screenshot images, hopefully it will be better and you can see it clearly, sir.


mailto:ypri.raspro@yahoo.com
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Backgreund: In 2023, the Warld Health Oganizason (WHO) began targeting a shifti nantibd atic pescnib-
ing trends from Watch i Access cabegony. The expected rget is ind oding &0 of anthiotic presonibi ng
in the Access categony

Meghod: This suney was 3 preliminary study, in which our stady goup designed a digital moded of
amiimec rodbial sewandshi p and Shemodea] wa nown a5 = RASPRO. | was an nis al rewiewon She mmple-
men@ticn of &-RASPRD tool prior i i wideruse in fome hospitals. The surey on the use of antiblanic
Define Daily Dose | 100 patbent days (DDD) was carmied ot in twe hos pitals in |ndonesia at3 monshs and
9 months of use, respectwely. Hospital 1 a5 2 primary hospital, Hespital 7 as a referral hospial Dot was
remieved refrospecively at the inpatient wards of both hespitais

Result: Three months before and after the implementation of &RASPRD in Hespital 1, we found an
increase in DDD of prophylactic anshiotc Cefaznlin by 16712 % In hospial 2, i could not be described
bevause Cafazalin had been used since the hosp il applisd the manual RASPRO ooncept. DDD of Watch
@tegory anthiotcs within 9 months following the implement@tion of e RASPRO ool in hospial 1
showed a deorease of 49.01 X, Meamwh e, the | mplemen@iion of «-RASPRO for 3 maonshs in Hospiall 2
sl showed an inoease in Warch aitegory amibiotics by 3018 3] howewer, there was a deoease in
D af Coaplh aboes porin and Chyoopeptide antibdotios by 7.63 % and 4930 Z, respectived g In the meantime,
a5 a way of sawing ans biotc use and shifitn g antibiotic & to the Access category, we found
mmnmdxﬂciﬂwﬂmg inHospital 1 by 364 T and an inorease in Hoespetal 2 by
2143

Comclusion” The survey may indicate that thereare savings afempts in antibiotic use as well as an earky
change in DIDD antibiotics from the Warh ctegony o the Access category followd ng the implementation
ol - RAGPRO texal in both hospitals The time pen od of wsing #he digital dewices may still affact the results;
Ihowewer, this survey ceninly has not llustrated a strong cause-and-efiect commelation between e ose
of &-RASPRD ool and armibiotic DDD.

& A02 4 The Authors. Pub lishing services by Blsesier BV, on behaif of KeAd Communicasons Co Ll Thisis
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knowledge of antibiotics and variows other supporting devices.
Some studies suggest that the use of antimicrobial stewandship
toals can provide good results in terms ol antimicrobial we and

The W arld Health Organi zation (WHO) in 2023 began to st the
target of prescribing Acces antibiotics 3t 60 % of reach™ R cer-
tainty must be followed by supporting effarts in vadous ssotors
such as the hoipital management sectors, human resounces,

T Cedeariding acilear.
E-erusd i
(R Bl fajal.

vkl irvma o oy alwas oo, rerabil b e s

B | om0 90 5 i MO 0 D

reducing antibiotic DOD; however, it may not be possible to deter -
mine what kind of digital model is good to use ™

WHO has categorived antibiotics into Access, Watch and
Reserve (AWAREL® The Awmess cutegory inchudes antibiotics that
are ansidered to have 2 lower potential for resistance ampaned
o the Watdh CI'I.:FT_H.: While Reserve category antibiotics are
types of antibiotics that are only used if there are suspeoted

335 o DI04 The Aetlos Poblobing sordoes by Buevier BV on Bl of Kedi Commenication Co. Ld
Thisi & o oeh o % aricle wmler Swe OC EY-HC-NID Eoate | oy | orea eoommimer ooy s e By -l ).
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infetions camed by Muli-Diug Resistnt (MDR) pathogens?
Therefaore, Reserve category antibiotics are antibiotics that the
use must be restrictsd in smondance to the neesity” The WHO
AWaRe became a reminder to stakehalders for promoting antimi-
crobiial appropriste use and antimicrobial stewardship with con-
sideration of loal epidemiology and antimicobial sensitivity
data®

RASPRD Indonesia Study Group has tried to develop a digital
devioe by ineegrating the AWARE antibiotic category hased an
what has been Lunched by WHO. The use af this boal is intended
to guide clinidans in administering prophyladic empirc and
e fmi tive antibiotics. Maoreover, it also Tacilitates consultation with
ithee heors i tal's Anti microbial Stewardship Team (PGA) in coandinat-
ing the approval af sdministering antibiotics of Watch and Reserve
cabegories, helping hospital s to mondtor, & valuate report and creste
action plans related toantibiotic we

This survey was the initial result af a review on ithe implemen-
tation of e-RASPRO too] prior to its wider use in future hospitals
The sodalization an implem entation of e-RASPRO too] along with
2 guideline on digital antmicobial use wes camied out 2t two has-
pitaks in Indonesia The &-RASPRO toolin Hespital 1 was an indtial
device (blueprint); while in Hospital 2 it wias a full-version device
However, both of them had the same fMlow, only different on the
screen displ ay. These two hospital s were chaose nbecause they have
diffenent status in service Hospital 1, 2 primary hospital with 134
beds, 9 pharmacists, 115 nures, and 37 specialist doctors. Hospital
2 a referral hospital with 254 beds 39 pharmadsts, 368 nurses,
and 102 specialist doctors

Drigital antinicrobial usage guideline was made based on Liter-
ature synthesis and olserva San of local microorganism pattem (in
hespitals that alresly hold dat on micraarganism pattemns) by
entering antibiolic categories in accordance with the AWARE-
WHO. The guideline on digital anti micral al usege was then agreed
by hespital management and the hospitals Antimicrobial Resis-
tanee Contral Committes | Komite Pengendalion Resistensi Antimik-
roba (KPRA), which was then induded in the &-RASPRO taal

The «-RASPRD was then implemented in both haspitals and
used to guide clinicians in presaibing prophyladic empiric and
defnitive antibiotics. At 9 months and 3 maonths Tolkwing the
implementation of e-RASPRO, the define daily dose (DDD) of
antibiotics was cakoulated and evaluated whether there was a
change in the patbern of antimicrobial use before and after the
implementation of the e-RASPRO tool from the Watch category
ito the Access category.

Prescribing prophylactic antibiotics

When prescribing prophylectic antibiotics, clinidans wene
asked to Bl out a digital prophylacis Brm of e-RASPRO toal and
ithe y were then guided to selact the type of prophylactic antibiotic
somnding it the digital antimicrobial guidelines included in the
device with the main target use was Cefazalin (Fig- 1.

Prescribing empnc antibiotc

When presoribing empinic antibiotic wing e-RASPRD toal, din-
icians were guided to determine the risk stratification of patients
who were haspitalized in inpatient wards by filing out the Risk
Stratification digital form. The digital form was created by consid-
ering the patients” immune status, their ssverity of infeotion and
medical history such a5: history of previous antibiotic use, hisbory

177
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of previows hospitalization and history of previows medical instru-
ment e The e-RASPRO toal citegorized patients inta 3 risk strat-
ifiation groups B empiric antibiotic sd mind gration (Fig 2L

Type | Risk Stratification Group was 2 group of patients that
could receive empiric antibiotics for multi-sensitive micnoorg an-
ism mverage This group was a group of immunooompetent
patients ar muld also be a group of immumommpromised patients
with the severity of bacerial infecons that were nat threatening
ar at risk of MDR and they wene not included in Type I and 11 Risk
Stratification Groups "

Type Il Risk Stratification Group i noan-severs infectious an-
dition with ({Immunocompromised ANDOR uncontrolled dishetes
mellitus)  with (History of antihiotic administration
within < 90 days ago AND [ OR History of having trestment in
healthcare Ecilities of > 48 h, < 90 days ago, AND | OR History
of medical instrument wse of < 90 days ago)L Type 11 Risk Stratifi-
cation group was a group which was at risk of infection with Multi
Drug Resistant (MDR) microorganisms - Exended Spectrum Bedn -
Loscteamuses (ESRLs) ™™

Type 111 Risk Stratificat ion Group was 2 groupwith thoestening
infectious condition AND | OR ({Immunocompromised AND [ OR
uncontrolled  dishetes mellitus] with (History of antibiotic
administration < 30 days ago AND [ OR Hisbory of having treat-
ment inhealtheare facilities of = 48 h < 30days ago, AND [ OR His-
tory of medical instrument e < 30 days ago)] This group i at
risk of infections by ESBLs and other Multi-Drug Resistant (MDR)
microorganisms including MDR Preudamanes p and others 7521

The group of patients with Healthcare Asocisted Infection
(HAl%) was also included in the Type 11 Risk Stratification group.
The group @egorized 2 HAE was a group with a period of infec-
tion ooouwrmence at 2= 48 hitreatment in a healtheare faglity, even at
90 days Bllowing a m;ﬂ]l.:“ﬂ Maoreover, a research with a lim-
ited scope of study demonstrated that patients included in the
Type M Risk Stratification in the RASPRD system wene akio the
group that was at risk for s=psis™®

The digital guidelines an the use of em piric antmiaobdial agents
in bath hespitals were developed similiardy. Patients who were
digitally categorized a5 thase with Type | Risk Stratification on
the e-RASPRD oaol, were given a choice of antibiotics listed in the
digital guidelines on Access-categorized Single or Combination
antimicrobi al agents (e g Ampicillin, Ampicillin Sulha dam, Amika -
cim dan Gentanmydn)® Meanwhile, for the group af patients with
Type 11 Risk Stratification on the «-RASPRD toal, the choice of
empiric antibioticsc was anti-ESBL antibiotics with a choice af
antibiotics included in the Acess-Watch category on the digital
guidelines of antimicrobdal agents or alio with a @nsideration on
the use af Carbapenem Sparing Regimen (eg Piperacillin Tazobac-
tam ar Amaxicilin Oaulanate [ Ampicillin Sulbacotam + Aminogly
cosides combination]. The use of Quinolone only for patients who
wiere allergic to Pendcillin or with other m:rlsidﬂi:iclﬁf Theg roup
of patents with Type 11 Risk Stratificationon the e-RASPRD wal
had a choiee of antibiotics of those that were able to eradicate
ESBLs ar ather MDR bacteria with the majority af antibi otic chaices
listed on the digital guidelines of antimic obial agents inchuding
those af Access, Watch to Reserve category (&g Mempenem with
or withowt @mbination with Aminoglycotides to Palymixin and
Tygecydine)] ™ The digital guidelines on empinc antimicrobial
use, which had been developed an the device, included a guideline
on using antimicrobial agents, partioulary using the thind genera-
tion af Cephal ssporin a5 minimum a5 passible. 1t was oomelated to
the developing issues in both haspitals on the high incidence of
using the third eration of Cephalosporin Escalation and de-
escalation, 25 well 25 step up and step down empirc antibiotics
wiere also carried aut by filling out the digital form of dig ital guide -
lines on antibiotics that could provide guidance for clinicians. In
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addition, the dose of antibiotcs that had been administered, the
presence or absence of adjustment dose would also be documendted
on the device.

Prescrilving definitive antibiotics

Ta de -escalate antili otics treatment aomrding to culture results
(definitive antibiotics |, the «-RASPRD toal had akoinduded a dig-
ital Evrm for 2 ministering definitive antibiotics that must be fillsd
out by the clinician. The digital form would indicate the time when
antibistic de-esaalation had been carried out, how long it toak to
perform antibiotic de-escalation from empinic to definitive antibi-
otics, the type and the dose of definitive antibiotics used (Fig 31

When prophyladic and empiric antibiobics were not given in
acmrdanae with the digital antimiaobial guideline as well a the
guideline an the use of Watch and Reserve @ tegory antibiotics, it
wioukd be mnsulted by the pharmacist to the haspital PCA team

.

—y L

kB e e e . e

e e

P alleliiiiaiio il il

et

ELE LR

R Geidek

e L

[ T

i gl At

Chineall eHinglh 7 (2004 ) 1 761 2

in order to determine whether or not the antibiotic was allowed
b be wsed. Presoribing definitive antibiotics categorized a5 Watch
and Reserve must also be done by ansulting the PGA eam that
could be Facilitated by the system. Regarding prakenged antibiotic
administration, clinidan must com plete an electronic form on pro-
lomged antibioticuse (Fig 4L I the form had not bes n com pletad ar
if there was no approprate reaxson, the pharmacist muld perform
Autmage Stop Order (ASD] In difficult cases and when ex perienc-
ing a change of antibiotics, either empirially or there was an
antibiotic escal ation, a special elsctronic form was provided so that
it could become an integrated discussion among the clinidan, the
PCA andd even haspital management team (Fig. 51

By implementing the «-RASPFRO toal, initial data was retrieved
within the first 3 months of wing «-RASPRD device to evaluats
the suitability on the type of prophylactic antibiotics. The survey
wias then continuwed with data collection an DDD of antibiotic at
9 manths bekine and after the use of e-RASPRO in Hospital 1 and

DOCTOR SCREEN:

Clirician STARTED filirg cut 2 digital form
alonl praphylactic antibictics

DOCTOR SCREEN:

CHrician determined the type of aperatian

DOCTOR SCREEN:

The device provided digital guidance on
promhylactic antibiotic use to chnician

o - RATFRD
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DOCTOR SCREEN;

The clinician prescribed prophylactic
antibdatics basad on the edisting digltal
guidelines, wrate down the dase, the route
al administration and ther SUBMITTED.

PHARMACKT SCREEN:

After the clinicdan finished prescribivg and
SLIBMITTED the prophylactic antibiotics, the
proscrigtion wauld go to the pharmacist. The
pharmacist wauld verify: type, dose ard
route of sdmirstration in accordarce to the
digital guideires,

1P he praphylactic antibictics given were nof
In accordance with the cigital gaidelines, the
pharmacist could contact the Maspital PGA
team vis Whatsspp Call fVideo Call. Afver
approval, the pharmacist SUBMITTED tha
orderad praphylactic artibiotics,

NURSE SCREEN:

after the pharmacist SUBMITTED, the nurse
wotld know the type of prophylactic
antibintics that wauld b used 0 accordancs
‘withi the indication in the guidielires 2nd the
antibiotics ked been aporoved Tor use by the
plarmacist and the hospital PGA team
Nusrses could abso participate in monitoring
the use of prophylactic antibiatics through
the nurss screen.
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3 months before and after the use of e-RASPRO oal in Hespital 2
Dot was mlleted when Hispital 2 had only been wing the e
RASPRO toal for 3 months.

After data collection had been completed, the data were pre-
sented deseriptively and changes in antibiotic use patterns befre
and after the implementation of «-RASPRO tool were olserved
Survey data was alodated and submitted to 2 pharmacist ofesch
hexspital and the data had been verified by the KPRA of each sur-
veped hospital Data was presented 2 it was in acondanoe with
thase that had been submitted by each haspital

Chinical el 7 (2004 ) | /-1 88
Resuls

Within the first 3 months of using the e-RASPRO tool. data on
DD peroprhyla i c antibiotic were retrisved. Efforts that had been
made through e-RASPROtoal weere to indexse the we of Cefazalin
% the main praphyl 2ot ¢ antibioti cinacoordance with the a pplica-
ble regul ations in Indanesia

There was an inerexse in DOD of Cefanalin by 16718 X with a
decrexse in DDD of Cefrizkone and Ceftadme by 998 L and
T8 T respedively that served as prophylactic antibiotics in

=-RASAL

P —
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DOCTOR SCREEN:

Clinician was asked to determine the indiction of
the antibiotic used: PROPHYLACTIC /
EMPIRIC/DEFINITIVE

Clinician STARTED 1o fill out the digital form an
emging antbitic

IT EMPRRIC indication was selected, then the
elinician was asked 1o determiee ke Tocus ol
infection

DOCTOR SCREER-

After determining the focus of infection, clinidan
witn Eked ta perfarm dratification

O the systemn, there would be 5 question
Fegsrdng seviily:

Diid the patient have sepss | Heslthoare
Associzted Infections (HAlS), Febirile Meutrapenia?

Did the patient have & threstenng angesn
perfaration?

Diidl the patient have impaired corsticusness dus
ta hacterial inlestion?

IT Ehire was pet=ing trestening, Me systam
weauld ask whether there was a histony of
antibiotic use AND /DR Haspitalizatian 248 hours
AMD S OR the use of medizal instruments in the
fest 20 OR S0 days?

Whan 28 guestions hiad bean answered, the
system would comvey information to the dinician
about the patient’s Risk Stratificaticn shong with
the digital guidaines om whather
Access/Watch/Reserve antislotics must be given,
Thie eiriclan could prescribe empiric antibictics in
accardance with dignal guidelires along with the
dese, route of admirstration and then
SUBMITTED

(s Aavilbaaaer The baidaSon and Reploemen o Acdililiom of Aaees: Tyes] o o RASPRD Tead
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DOCTOR SCREEN:

In thi luture, # e cliniisn deamed that it
would be necessary to escalate or step down

g s

-

o= o= 0=

empiric antiliotics [befare delinithe olure
results were available], then the chraclan
il il cuit addmianal leer § changing
empiric antibiobic. Adding / changing empinc
Bntikatic could be gilded by 1he system
based on the exsting digtal guidelines usirg
Acress WatchiReserve-based antibiotic
catrgores. Cirician could presoribe emairic
antibiotics, dose, route of administretion and
then SUBMITTED.

1 e e s

& e e

PHARMALIST SCREEM:

After the dinican Fmihed prescriting snd
SUBMITTED the ampiric antibiotic, the
presoription would go to the phermecist and
the pharmaciss would perform werificatian

or: the Type, Dase snd Route of
adrdrdstrathon,

If the emgaric antibiotics gven were rat in
aceandance with the digital guidelees ar il
Watch/feserse antibiotic must be given
argEically, ther the pharmacsr could
contact the Hospetal PGA teamn wia Whatszop
Call  Widae Call, Aftes approval, iha
pharmacist SUBMITTED the ordered empinc
antiblaties,

o
T

HUREE SCREEN:

After the pharmacst SUBMITTED, the nurse
waalild identity The cvpe of empiric antibiatics
that would be used In accordance with the
indication in U guidelings and had B
approved for use by the pharmacist and the
hespital PGA team, Nurses cauld aka
participate in merstoring the use of emperic
antibatics theough [he pisrus seneen by Glling
out digral table each time the artibiotics had
been giver to The paliend,

Fig. 2 (condiaand]

Hespital 1 at three months afer im plementing the e-RASPRO tool
Meanwhile, in Hospital 2 there was no use of Ceftriacane and Cefo-
taxime 25 well 25 other antibiotics as prophy lectic antibiotis_ Cela-
zalin had been wmed since the socislizstion af the manual (non-
electronic ) RASPRO concept had been carried out in Hospital 2
The swvey an DDD of Watch-category antibiotic at9 manths
and 3 months Tollowing the impleme ntation of &-RASPRD tool in

Hospital 1 and Hespital 2 was a5 followed: there was a decrease
im DD af Cephalasporin antibiotics by 5125 T and 763 4, respec-
tively. Meanwhile, there was also 2 sharp decrease in the DDD of
Quinalone antiliatics in Hospital 1 by 46.71 X; however, a signifi-
cant increage vas il olserve d on the use of Quinal one anti biotic
by 89,15 T in Hospital 2. The DDD of Carbapenem antibiotics in
Hospital 1 seemed to decresse by 22 81 I however, it inoneassed
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in Hospital 2 by 1228 % There was a deoesse in total DOD af
Watch antibiotics in Hospital 1 by 4901 % and an increase af
2018 T in Hospital 2.

The survey an DDD of Access category antibiotics at 9 months
andl 3 months following the implementation of «-RASPFRD tool in
Hempital 1 and Hospital 2 was 25 bllowed : there was an increa s
in DOD of Ampicillin and Amaxicillin Clavulanate in Hospital 1
by 100 % respedively. Meanwhile, in Hospital 2 there was also a
significant increxse on the DDD of 1.5 g and 0.75 g Ampicillin Sul-
bactam by 12625 T and 5435 L It had been dooumented that
there was a degesse in DDD of Gentamycin in Hespital 1 by
8090 T A decrease in DDD of Metronidazale in Hospital 1 and
Hispital 2 weere recarded at 847 X and 1 160K, nes pedively. Thens
was 2 decexse in total DDD of Adess-ategory antibiotics by
164 X in Hospital 1 and an increxse of 814 X in Hospital 2. Na
exact data about mumber af dificult case or automatic stop order
evend, both hospitals have not implemented this policy stricthy.

Driscussion

Surveys related to Antimicrobial Resistance (AMR) and Antimi-
crobial Lse | AMLN) s houkd becarmied out to evaluste thee fectivensss
af palicies, evidence and implementation of PGA™ “In addition,

ﬁ e-DEFIMITIF

e
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sped fic intervention strategies are also needed in order to improve
the wise use af antibioticsin Ind ia ™ RASPRO Ind ia Study
Group indtially had tried towritea manual concepd o that hos pitals
oould carry out antimicrobial stewardship in a mone targsted man-
ner. In 2022 the manual cncept was then developed into e-
RASPRO ofi gital toaol, adigitaldevice that oould be wsed inintegration
or parallel with the haspi tal information system

The digital tool is thenused a5 a mode] that is expected to assist
haspitals in guiding clinicians in the wise use of antibiotics hased
on WHO AWARE. it also comiders local microorganism pattems
(il ithe hospital has already had amy representative micoorgandsm
patberns | The guideline on empirical antimicrobial use is digitized
by considering patient risk stratification.

In adelition, this digital device is able torecord the suitbility of
empiric antibiotic use in scmrdance with the risk stratification of
each patient, the suitability of changing empiric antibiotics hased
on kol guidelines, antibiotics de-escalation time | 2dminisening
antibiotics awonding to culture findings). the duration of antibiotic
use until reaching the antibiotic-time-out period The e-RASPRO
toal also facilitates Bster comultation with the pharmacists and
clinician elactronically via What's App, What's App Call, Vide o Gall
even using mobile phone with the hospital PGA eam The device
can alio assist the haspital in conducting integratve monitoring,

DOCTOR SCREEN:

‘When prescribing definitive
antibiotics, clinidan must [l gt
alectrorie fafm far delirftive
antiiotics, doses, raute af
admdnirtration as well as thie foous of

infectian, types of specimen, and
SUBMITTED

PHARMACIST SCREEMN:

Afer the dindcian firshed prescribing and
SLIBMITTED the dafnitive antibictic, then
the prescription would go to the phasmacist.
The pharmacist would perform werification
or: the Type, Category

Access Walch/Besarye, Dose and Route of
adrministratian,

IF the definitive antibiotics given were

Wanch/Tese rve artibialic, then the
pharmacist could corsult the Hospital
Antimicrabial Stewardship team via
Whatsapop Call f Video Call. &fter approval,
the phanrmacst could SUSMIT the ordered
diefinitive antibiotics,

Fig 3. The Defifite Asmidess: Fedm in o RASPRO Tasl
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NURSE SCREEMN:

After the pharmacist SUBMITTED,
the niarse wiaild identy e Type of
definithoe anibiotics that had been
usad and had been aporoved for use
by the pharmacist and the Haspital
Antbmicrabial $tewardship team.
Murse=s could also partidpete in
manitaring the use al definitive

,.:.F Il’.
) |
g! |

antibiotics theaugh the purse sonesn
by filling out digital Table sach time:
the antibictics had been gaen to the
pakient

Fig. § [eomsiamnd]

retrieving data, performing reporting that are neces<ary to deter-
mine the next action plan related to the implementation of PGA

Omn the e-RASPRO tool clinicians who want to perform clean
surgeries with prostheses or clea e @ntaminated surgeries or other
surgeries witha highrisk ofinfection can fill autan eledronic brm
and they will be guided to use 2 g of Cefazalin. In a study con-
ducted in Thailand, it has been found that 70 X of prophylactic
antibiotic e & continued ﬁrrnumﬂ'madq.u The e-RASFRO
tool can detect whether there is further use of antibiotics that
should not be given if the status of indtial antibiotic given & pro-
phylactic antibiotic. The e of prophylactic antibiotics listed an
the «-RASPRO tool i Cefaralin, which & in sccordance with the
applicable regulstions in Indonesia

Table 1 shaws an increa se inDDD of Gefaralin 25 2 prophylactic
antibitic, whidh is Bllowed by a2 degexse in the pereentage of
DOD of Cefriaxone and Cefptadime in Hospital 1 2t 3 months kol
krwing the implementation of e-RASPRO tool This is indesd con-
sistent with the goal that has been proclaimed naGonwide that
there shoulkd be a shift in the use of 3rd generation Cephal asporin
antibitics to Cefazolin (15t generation of Cephalasparin) that
serves a5 prophyladic antibiotic For Hospital 2, the use of Cefa-
zalin 25 prophy leotic antibiotic had besn applisd since the conae pt
af mamnual RASPRO was introduaesd in the hospital about 1 year
befare the introduction of digital made] of e-RASPRO taol; there-
fore, its impact could not be aloulated. The decrease in ithe DOD
percentag e of Cefaralin 25 2 prophy lectic antibiotic may be related
o ithe number of patients that have been undergone surgeries dur-
ing the survey perisd.

Table 2 shows a deaesss in DDD of 3rd generation Cephalos-
perrin in both hospitals At the beginning of implementation af e-
RASPRO tool, the high incidence of antibiotic use of 3nd ge ner ation
Cephalesparnin was indesd a major ssue in both hospitals Some
jourmals suggest that Srd gensration Cephalesporin is the most
wiidehy used antilsotics 7 Therefore, 2 partiou ar strategy is nec-
emary to reduce its use, sspedally for ik empinic use.

DDD of antibiotics af Quinalone group in Hospital 1 had a<ig-
nificant decrease of 4671 X; while it 5611 shows a striking increase
of 8315 T in Hespital 2. There is mo certainty on why there i a
stark difference between the two haspitals regarding the use of
Quinalone. In the digital guideline an the use aof antimicrobial
agents in both hospitals, Quinal ones have only been placed as an
alternative trestment for Penicillin-allergic patients, whao are also
not recommended to be treated with Cephalasporin group, even
Cartbapenem group. The high wme of Quinolones in Hospital 2
may be related to various issues such as: the subjective doctor's
confidende an Acess-category antibiotics in the management of
mild infection cases (Type | and 1 Risk Stratification ), drug avail-
ahility, managerial strength on the complizne with antimicrobial
use g delines and others.

DD of Carbapenem antibiotics has dedesxsed by 2281 X in
Haspital 1, but it incressed by 1228 X in Hospital 2. Meanwhile,
the DDD of Glycopeptide clas in Hoespital 2 has alo decressed
by 459230 I There has been no sped fic reseanch on the causal cor-
relation regarding the inareased and decreased use of both antibi-
atic group Bllowing the implementation ol e-RASPRD pal. It may
oo since the number of patients classified as Type 11 Risk Strat-
ifica tion could fluduate

Table 3_ On Table 3, it can be %=en that thers & 3 decrsses in
DD of Access-categary antibiotics in Hospital 1, bt in contrast,
there i an increxse of DOD in Hospital 2. For thig in our opinion,
we oould evaluate this isue from two sides. In Hospital 1, there
is a pesitive side obtained, namely a decrease in total antibiotic
DD both from Watch Category antibiatics, which decreases sig-
nificantly by 4901 %, and Acces Category antibiotics which
decrexses by 3.64 L The significant increxse in DDD of Ampicillin
and Amod cillin Clavulanate by 100 % from the rate of never been
used is expected ta be an indicator that «-RASPRD toal can guide
clindcians inusing Acoe s-category antibiotics for non-severs infec-
tian cases, replacing the mole of Watdh antibiotics that so far have
been massive ly used.
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In Hospital 2, it can be seen that thers is stll an indg exse intotal
DDD of Watch-ctegory antibiotics by 2008 I, howewver, the
increased DDD of Acoee s -category is expected to be the beginning
ol 2 new culture of using Acoss -cabegory antiliotics that one day
may shift the dominance on e wme of Watch-cegory antibiotics

w-HALFR soam waarmm ™ o

ﬁ e-RASPRAJA

T e

e
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in amordance with its indication. The difference in the length of
use af the e-RASPRO toal of 9 months and 3 months may =il the
one of causes of different results found in both haspitals. When
there is a shift in presaibing fom Watch to Acoess categary antilbi-
otics and decre 2% inantibiotic prescriling, hopefully, there will be

DOCTOR SCREEN:

On prolonged antibiotic use, clinician
must comiplete the elecironic form on
prolonged antiniotic use alang with the
foous of infection, the patient’s mmune
status and the reason followed by
SLBMITTING,

On prolonged antibiotic use, ifthe
digital form had rot been complete,
Automatic 5TAOF Order could be
considered by consulting with tha
Hospital PGA team

e

AR L D

g 4 Foobosgge d Aot e Fosm
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wRASA 5 -
=1
NS TR
. R
[r—, FP—
—
e e et e e e

[ e

=RAS =1 e L L
— NURSE SCREEN:
:.A.,. Altar the pharmacist SUBMITTED, the
nurse would idertify the type of
. — pro|orged antibiotic used and Fad been
approved for use by the pharmacist and
e the Hospital PG4 Team. The nurse could
L participate in maonitoring the use of
Y ’ prolonged antibiotics through the nurse
o e sonaon by complocing the digital tabke
e each time the antbeotic had been
e S . admaristered to the patient
Lt crer
[ —
[r———— ]

Fig- 4 (condiund]
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o RASPR [P e,
DOCTOR SCREEN:
ﬁ"ﬁﬁmﬁ' When using antibiotics in difficult
— - cases {condition ather than the
S——— — T ————— e gereral guidelines], clinician must
e complete the plectranic farm of
. antibiatic use in difficult cases
—— Tallowed by SLBMITTIRNG.
e

»RELPR —my e . Cmn .
== PHARMACIST SCREEM:
- After the climigian finished
p—— Py SUBMITTED the formm of antibistic

- use in cfficult caves, then the data
would go ta the pharmacist and the
phiarmacist would werify antibiotic
usa In ciffioult cases by consulting
the Hasaital PGA tearn via Whatsapg

e Cal { Wideo Call, After anproval, the
s pharmacist could SLEMIT the
prdered antibiotics.

[

e T

e T

N i

Fig. 5. The Fodm of Anslbeaic Lke i DNfcel GiEs
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. HURSE SCREEN

Ater 18 pharmmacist SUBMITTED,
e nurse would ertify the type of
antiiatic used in difficult cases and
had been approwed for use by the
vharmzcist and the Hospital #GA
Team. The Aaurie could peti coate
i manitaring the use of antibictics
in difficult cases threugh the nurse
scroen by completing the digital
table each time the antibiotic had
been acministered o the patient

[———

[ S ——

|

[er—r—

i | e e

Fig. § [consamnl]

Takdke 1
ISDHD ol [Pl R AosaiBniths s Himignad 1 amd Hosgeal 2 ot 3 Mier b Folivwisg de lssie swsi tos o e-EASFRD Tool
Hspitall 1 [
ELC EL =
Belore Impleme nling ¢ Afer lmplemenlinge- | noreaie | [Ecfore Implamenting e After lmplk g e !
RATFRD A SR [ RO RASFRD Db e
Cellaz ollim kA ] 19343 15743% 1M Iy -1365 %
Celifiaie 40 483 S
Colscriime 2104 Pl TA4% - - -

a decrexse in the risk of selective pressure events which will
reduee the risk of the emergence of MDR bacter . Hiowewer it oar-
tainly nesds further sudiss to come to such onclsion
e-RASPRO able to record anditions where there is no
agree ment between the clinician, pharmacist and the hospital®s
antimicrobial steward ship texm inadminisbering antibiotics, while
rapid dmg sdministration is nesded (in patients with sepsis who
£l into the type N risk stratification categoryl In this condition,

137

antibiotic can be dispened 2 is recommended by the clinician,
However, through the e-RASPRD device, pharmacist @an aeate
nates an the deviee for this situation. The administration of
antibiotics with pharmacist nobes canbe reviewed in the following
days. All af these notes can be traced by e-RASPRD device when
evaluation i carmied out next day. All of these data can be wmed
2 evaluation material to develop action plan for better future

improvements.
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Talsde 3
DD e el Caines gy Aesilecntiorss B Hspinal 1 amad 3 an O Mlonis s 3 Mok Foillpwing the lenpdessesnatine of o- AT Tasl
Hisapital 1 [
& Ml ek 3 Ml
Bl Implan anlimg A e e g i | Bcore Imph 1L Sifiex gl i i i |
e RS IR0 e RS RO D e o A0 o A0 Dhecrea s
Patiants = 4215 Patiants = 4558 e iniks = 2k Palisinls= 2ETS
oy ot A0 1795 3447 % Hag a4 -T55 %
Colioinne 1 § i1e 1334 M55 % 58 454 —#33%
Colion s 015 g - - - - - -
Clt il 16 106 1247%
Ol i biaiet - - - - - -
Ol i biiet s - - - - [FT=21 100U X
Cibe e e - 541 100 & a4 - —HD X
Cefiepitne 55 4% -0 e
e babpeorine G mup 49615 24190 5125 % 5T . -TE3 &
Lisvalleoue i T30 g 155 #4411 5553 & £55 o4 15041 &
Lo i 5000 g 5852 318% 44 & ¥ o 113 %
s i 1831 WeE A% 10
i ifamanan - - - - - -
Quinckns roup pdl i3n -6 & oW =T ik
el et 1 2030 1567 -2281% axn 243 1483 %
Mol 03 - - - L= mES [ %13
Caarlbsaper wean G sup Ikl 1587 2281 % s - R} il%
Vasrosspcin 15 g - - - 4 a7 —a44 30
Gly oot il Gihansp - - LT ik L4 an —4330 %
TOTAL Wl v T2 N 450 & T Lals MiEk
Talbde 3
DD o A - Categg iy Aasiibaanihs im Hseonal 1 and 3 @ Mioeds asd 3 Mo Folowieg by Isplespesabos of o- 545 P00 Tol
Hizcpial 1 Huzapiinal 2
5 Bzt 3 Mol ek
[ = T bt Aiex lmgph i i | Bl kgl i A v gl i} i e et |
#-RATRD & RSO D & RASIFRD - AR Do it
Pagiens = L15 Patiienls = 455 Patiionts = 2805 Patens = BET5
Amzillin - @13 o - - -
Asmppacillin Selbaramil. Sy - - - i1 L] 1IEN X
Amppiacillin Selbartm. TS g - - - 133 s 3433 %
A il e Lot an 0
i Baspan 208% 199 ] - - -
Asmikacin - - - - - -
L e S EEE ] 2473 & ] 202 708 —11E0%
Clfahin e *
TOTAL & exsisice= 4587 M. -1 TR 1183 L5083
Comchesion Rantung: Resources, Investigation, Data curation. Hadi Sumar-

The survey may indicate that there are saving endeavors in
antibistic e 25 well 25 an eardy dhange in antibistic DD from
the Watch category to the Acosss category folkawing the imple-
mentation af e-RASPRO toal in both haspitali. The period al time
af using the digital deviee may stll affea the results However,
the survey centainly does not illustrate a strong cause-and-sffsct
rela i ons hi phetween the use of e-RASPRO tool and antibiotic DD
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