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Large Language Models (LLMs)

* Tipo de inteligencia artificial

 Algoritmo entrenado con una amplia
gama de datos y que puede generar
texto que es relevante y coherente.

* Necesitan entrenamiento y ajustes S Shat GPT
« Pueden ser entrenados en literatura Powsred By Google Powered By Open Al
medica.
* Alucinaciones i

* Pueden ser optimizados

JAMA. 2023; 2023;330(8):702-703
The wAlt is over: Artificial Intelligence Applications in Antimicrobial Stewardship. Helen Newland, Whitney Buckel. SIDP Annual Meeting 2023.
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e What is the evidence of the need for technology for a successful antimicrobial stewardship program?
Recent

[ Technology's role in antimicrob...

[0 Technology in antimicrobial ste... There is growing evidence of the need for technology to support successful antimicrobial stewardship (AMS) programs. AMS programs are designed to
improve the appropriate use of antimicrobials, improve patient outcomes, and reduce the emergence and spread of antimicrobial resistance (AMR).
[ Translate the next paragraph to ... N - —y i . S . .
Technology can play a vital role in AMS programs by helping to:
* Improve data collection and analysis. Technology can be used to collect and analyze data on antimicrobial prescribing and use, as well as patient

outcomes and infection rates. This data can be used to identify areas for improvement, track progress over time, and evaluate the impact of AMS
interventions.

¢ Provide real-time clinical decision support. Technology can be used to provide clinicians with real-time guidance on the appropriate use of
antimicrobials, based on the latest evidence and patient-specific factors. This can help to reduce the risk of inappropriate prescribing and improve
patient care.

¢ Facilitate communication and collaboration. Technology can be used to facilitate communication and collaboration between AMS team members,

clinicians, and other stakeholders. This can help to ensure that AMS interventions are implemented effectively and that patients receive the best
possible care.

Here are some specific examples of how technology is being used in AMS programs:

¢ Electronic health records (EHRs) can be used to track antimicrobial prescribing and use, identify patients at high risk for inappropriate
prescribing, and provide clinicians with real-time clinical decision support.

« Antimicrobial stewardship software can be used to collect and analyze data on antimicrobial prescribing and use, identify areas for improvement,
and track progress over time.

* Mobile apps can be used to provide clinicians with real-time guidance on the appropriate use of antimicrobials, as well as to facilitate
communication and collaboration between AMS team members and clinicians.

Euidanra ciinnacte that tha ica nf tarhnalamu fan imnraua tha affantivanace nf AMS nranrame Ear avamnla a ctidvu nuhlichad in tha innrnal Infantinn
" c . ~+ har
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@ SanJose Province, San Jose, Costa Rica

_ Bard may display inaccurate or offensive information that doesn’t represent Google’s views. Bard Privacy Notice
From your IP ac » Update location -

Google (2023). Bard (1.1 version) [Large language model]. https://bard.google.com




Could you provide evidence that technology can help Antimicrobial Stewardship Programs
in hospitals without electronic medical records?

Certainly, even in hospitals without electronic medical records (EMRs), technology can still

play a crucial role in supporting Antimicrobial Stewardship Programs (ASPs). Here are some

examples of how technology can be applied:

Paper-Based Tools with Decision Support:

* Example: Hospitals can implement paper-based decision support tools or checklists
that offer guidance on appropriate antibiotic selection, dosing, and duration. These tools
can be developed based on local antibiograms and clinical guidelines.

Stand-Alone Clinical Decision Support Systems (CDSS):

* Example: Even without a comprehensive EMR, hospitals can invest in stand-alone CDSS
software that provides recommendations for antibiotic prescribing. These systems can
be integrated into existing workflows.

Surveillance Systems with Manual Data Entry:

* Example: Hospitals can utilize specialized software for surveillance of antimicrobial use
and resistance. Although data entry may be manual, the system can still facilitate
monitoring and reporting of key metrics.

Pharmacy Management Systems:

* Example: Hospitals can implement pharmacy management systems that include
‘> Regenerate

funectionalities for trackinag and manaaina antimicrobial inventory Thece eveteme

OpenAl. (2023). ChatGPT (Aug 27 version) [Large language model]. https://chat.openai.com/chat
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What is the evidence of the need for technology for a successful antimicrobial stewardship program?
Please be very specific and provide examples. Welcome to the new Bing

Use the power of Al to find answers from the
web, create written content, and more.

Terms  Privacy

</ Searching for: technology in antimicrobial stewardship program

«/ Generating answers for you... [ How does Bing use Al? ]

[What else can Bing do? ]

Your personal and company data are protected in this chat

There is increasing evidence that technology can significantly enhance the impact of Antimicrobial [ What is the latest news in tech? J

Stewardship Programs (ASPs). Here are some specific examples:

°
B I n g C h at 1. Electronic Medical Record (EMR) Upgrades and Clinical Decision Support Tools: These can

enhance existing stewardship functions such as audit and feedback, de-escalation, and “time-outs”
[ ]
E nte rp rl S e O among others ' . They can also help guide appropriate antimicrobial prescribing that improves
@ selection, dosing, and duration of therapy . ‘ Use GPT-4 ‘)]

Al-powered copilot for the web 2. Antimicrobial Utilization and Resistance Data Reporting: This enables a deeper understanding of
local trends in the context of benchmarked national data * .

Bing is powered by Al, so surprises and mistakes are possible. Please share feedback so we

can improve! Terms | Privacy 3. User-friendly Smartphone Apps: These are prescriber-oriented platforms which house stewardship Welcome back. I'm excited to share
guidelines, antibiograms, and other information which can potentially reach thousands of
prescribers ' .

Ads are not targeted based on your workplace identity or chat history. Learn more.

more with you. What do you want to

create today?
4. Social Media Platforms: Harnessing social media platforms can increase the visibility of

stewardship and infection prevention research ' .

@ [ Play tic-tac-toe ] [ Play Trivia ] [ Tell me a joke

e Ask me anything... o &

Microsoft (2023). Bing Chat Enterprise [Large language model]. https:/bing.com




SPRINGER LINK

Publish with us

Q Search

Find a journal

> Article

Using Technology to Enhance Antimicrobial
Stewardship Impact in the Acute Care Setting

Abstract

Purpose of Review

There are numerous opportunities for antimicrobial stewardship programs (ASPs) to utilize
technology to maximize their impact on patient care. Herein we describe different technology
platforms, strengths and limitations of each, and provide some examples of their use in clinical

settings.

Recent Findings
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The role of electronic health record and “add-on” clinical
decision support systems to enhance antimicrobial
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Published online by Cambridge University Press: 25 April 2019
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Abstract

Increasingly, demands are placed on healthcare systems to meet antimicrobial stewardship
standards and reporting requirements. This trend, combined with reduced financial and
personnel resources, has created a need to adopt information technology (IT) to help ease
these burdens and facilitate action. The incorporation of IT into an antimicrobial stewardship
program can help improve stewardship intervention efficiencies and facilitate the tracking and

Cowman, K., Chen, V., Guo, Y. et al. Using Technology to Enhance Antimicrobial Stewardship Impact in the Acute Care Setting. Curr Treat Options Infect Dis 12, 145-157

(2020). https://doi.org/10.1007/s40506-020-00218-5

Kuper, K., Nagel, J., Kile, J., May, L., & Lee, F. (2019). The role of electronic health record and “add-on” clinical decision support systems to enhance antimicrobial stewardship
programs. Infection Control & Hospital Epidemiology, 40(5), 501-511. doi:10.1017/ice.2019.51
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Evidencia de la necesidad de
tecnologia para un PROA exitoso

 La tecnologia puede jugar un papel vital en los PROAs al:
* Mejorar la recoleccion de datos y el analisis.

* Proveer de informacion en tiempo real para la toma de decisiones
clinicas.

 Facilitar la comunicacion y colaboracion.

* Importante™:
« Podemos hacer PROA con poca tecnologia.

Microsoft (2023). Bing Chat Enterprise [Large language model]. https:/bing.com

Google (2023). Bard (1.1 version) [Large language model]. https://bard.google.com
*Opinién ponente



Evidencia de la necesidad de
tecnologia para un PROA exitoso

* Herramientas:

* Expedientes médicos digitales (Electronic Medical
Records: EMR)

* Clinical Decision support systems (CDSS)
 Aplicaciones para celular

« Softwares para manejo de datos

* Redes Sociales

Microsoft (2023). Bing Chat Enterprise [Large language model]. https:/bing.com
Google (2023). Bard (1.1 version) [Large language model]. https://bard.google.com



Collaborative Antimicrobial
Stewardship

Working with Information Technology

Kristi M. Kuper, pharmb, Bcps®, Keith W. Hamilton, mp®*

KEYWORDS

e Antimicrobial stewardship e Technology e Informatics e Metrics
* Electronic health records ® Clinical decision support systems

KEY POINTS

¢ Integration of information technology in antimicrobial stewardship programs can improve
efficiency and help to scale antimicrobial stewardship interventions.

¢ Information technology can facilitate administrative tasks of antibiotic stewardship pro-
grams, including tracking and reporting antibiotic use data and other metrics.

¢ Information technology can provide guidance to prescribers at the point of care using clin-
ical decision support and predictive analytics.

* PROA + Tecnologias de
informacion (TI):
* Mejorar eficiencia

* Ayudar a escalar el PROA

* Facilitar tareas administrativas
como el seguimiento y el reporte de
datos de uso de antibiodticos, entre
otras métricas.

* Proveer guia a los prescriptores en
el sitio de atencion usando sistemas
de soporte en Ila tomas de
decisiones y analisis predictivos.

Kuper KM, Hamilton KW. Collaborative Antimicrobial Stewardship. Infectious Disease Clinics of North America [Internet]. 2020 Mar [cited 2023 Oct 3];34(1):31-49. Available from:

https://linkinghub.elsevier.com/retrieve/pii/S0891552019300844
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Importante A

Al GRAND
ROUNDS

Modelo Profesional de la
salud

+

Profesional de Tl

MEMBER CENTER Q

Pharmacy Informaticist

Modelo profesional de |la
salud entrenado en Tl

+

Profesional de Tl con
conocimientos de salud

Manrai, A., & Beam, A. (Hosts). (2023, Jul 27). The Double-Edge Sword of Al [Audio podcast episode]. NEJM Al Grand Rounds. NEJM Group.
https://www.ashp.org/pharmacy-informaticist


https://ai-podcast.nejm.org/

1. Expediente Médico Electronico (EMR)

* Un registro electronico longitudinal de informacion de salud del
paciente generado por 1 o mas encuentros en cualquier entorno
de prestacion de atencion.

e EPIC
e TrakCare

* Necesitamos EMR inteligentes. No es tener en digital lo que
teniamos en papel

Bremmer DN, Trienski TL, Walsh TL, Moffa MA. Role of Technology in Antimicrobial Stewardship. Medical Clinics of North America [Internet]. 2018 Sep [cited 2023 Oct 3];102(5):955-63. Available
from: https://linkinghub.elsevier.com/retrieve/pii/S0025712518300452
FIU. Global Health Consortium. Dr. Roberto Tapia-Conyer, CEO Carlos Slim Foundation, Mexico. The importance of digital health to catalyze effective public health policies

17



Exceso de alertas

EMR- Utilidad para los PROA:
puede causar

desensibilizacion.
- - .

Kullar R, Goff DA. Transformation of Antimicrobial Stewardship Programs Through Technology and Informatics. Infectious Disease Clinics of North America [Internet]. 2014 Jun [cited
2023 Oct 3];28(2):291-300. Available from: https://linkinghub.elsevier.com/retrieve/pii/S0891552014000130

Bremmer DN, Trienski TL, Walsh TL, Moffa MA. Role of Technology in Antimicrobial Stewardship. Medical Clinics of North America [Internet]. 2018 Sep [cited 2023 Oct 3];102(5):955—
63. Available from: https://linkinghub.elsevier.com/retrieve/pii/S0025712518300452
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Machine Learning

* Una rama de inteligencia artificial y ciencias de la computacion que
se concentra en el uso de datos y algoritmos para imitar la manera
en que los humanos aprenden, gradualmente mejorando su

exactitud.

* Implica entrenar sistemas informaticos para aprender y mejorar sin
ser programados explicitamente.

* Ejemplos en la vida diaria:

Reconocimiento facial

Deteccion de fraudes bancarios

Traductores

Motores de recomendaciones (ej. recomendaciones de productos)

Feed de redes sociales
» Texto predictivo

Marra AR, Nori P, Langford BJ, Kobayashi T, Bearman G. Brave new world: Leveraging artificial intelligence for advancing healthcare epidemiology, infection prevention, and antimicrobial stewardship. Infect Control Hosp Epidemiol [Internet]. 2023 Jul 3 [cited 2023
Oct 3];1—4. Available from: https://www.cambridge.org/core/product/identifier/So899823X23001228/type/journal_article

Hosch, W. L. (2023, August 27). machine learning. Encyclopedia Britannica. https://www.britannica.com/technology/machine-learning (accessed September 2023)

The wAlt is over: Artificial Intelligence Applications in Antimicrobial Stewardship. Helen Newland, Whitney Buckel. SIDP Annual Meeting 2023



Table 1

2. Clinical Decision Support |H .

CDSS Vendor Key Features
SafetySurveillor Premier, Can be used to generate antibiograms: specific
Charlotte, NC to user-designed time frames and units
yS e m S Integrated stewardship and infection control
module

Customizable work lists by user
Includes access to training modules, cost
justification letters, and so forth

¢ SiStemaS de a poyo a |aS TheraDoc Hospira, Antibiotic Assistant:

e o /7 . Antibiotic Lake Forest, IL Tool for evidence-based recommendations
decisiones clinicas. Assistant Can be customized by individual user
Integrated ability to track trends and
document interventions
Pager/e-mail alerts

¢ G e n e ra n a | e rta S y re p O rtes e n Creatés antibiograms: unit, source, and time

. frame specific
t I d | Data stored in on-site server
I e m p O re a p a ra ay u a r a OS QC Pathfinder Vecna, Pharmacy and infection control component
Cambridge, MA Pager/e-mail alerts

PROA a identificar paCienteS que ' Includes preprogrammed customizable alerts

Customizable, real-time antibiograms

req u ieren Ser inte rven idos. Can st?re data on remote or on-site server

MedMined CareFusion, MedMined modules:
Surveillance San Diego, CA Virtual surveillance infection: supports
Advisor infection control activities

¢ LOS m é S CO m u n es : Generates antibiograms

Customizable alerts by user
H Evidence-based alerts preprogrammed
* Theradoc [Premier]. E-mail alerts S0 users
Clinical experts support team

L Se ntri 7 [WO Ite rS Kl uwe r] . Sentri7 Pharmacy OneSource, Supports infection control and stewardship

Bellevue, WA Relies on user-specific reports

Creates institution-specific, annual antibiograms
Started as tool for notating pharmacy
interventions

Kullar R, Goff DA. Transformation of Antimicrobial Stewardship Programs Through Technology and Informatics. Infectious Disease Clinics of North America [Internet]. 2014 Jun [cited 2023 Oct
3];28(2):291-300. Available from: https://linkinghub.elsevier.com/retrieve/pii/S0891552014000130 20

Bremmer DN, Trienski TL, Walsh TL, Moffa MA. Role of Technology in Antimicrobial Stewardship. Medical Clinics of North America [Internet]. 2018 Sep [cited 2023 Oct 3];102(5):955-63. Available
from: https://linkinghub.elsevier.com/retrieve/pii/S0025712518300452



[
CDSS- Posibles alertas:
-
[ ]
Kullar R, Goff DA. Transformation of Antimicrobial Stewardship Programs Through Technology and Informatics. Infectious Disease Clinics of North America [Internet]. 2014 Jun [cited
2023 Oct 3];28(2):291-300. Available from: https://linkinghub.elsevier.com/retrieve/pii/S0891552014000130

Bremmer DN, Trienski TL, Walsh TL, Moffa MA. Role of Technology in Antimicrobial Stewardship. Medical Clinics of North America [Internet]. 2018 Sep [cited 2023 Oct 3];102(5):955—
63. Available from: https://linkinghub.elsevier.com/retrieve/pii/S0025712518300452
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CDSS- Impacto:

Varios estudios han demostrado que los CDSS aumentan el numero de
intervenciones de los PROA.

* Sentri7 generd un aumento del 87% del numero de intervenciones.

* La implementacion de TheraDoc se asocido a mejoras en la seleccion de un
tratamiento antimicrobiano apropiado.

* Las tarifas iniciales y anuales de suscripcion de los CDSS pueden resultar
costosas para una institucion, oscilando entre $100,000 y $500,000
anualmente.

* Se necesita apoyo de IT para el desarrollo y la implementacion de CDSS

Kullar R, Goff DA. Transformation of Antimicrobial Stewardship Programs Through Technology and Informatics. Infectious Disease Clinics of North America [Internet]. 2014 Jun [cited
RQ23 Oct 3];28(2):291-300. Available from: https://linkinghub.elsevier.com/retrieve/pii/S0891552014000130
Bremmer DN, Trienski TL, Walsh TL, Moffa MA. Role of Technology in Antimicrobial Stewardship. Medical Clinics of North America [Internet]. 2018 Sep [cited 2023 Oct 3];202(5):955—

63. Available from: https://linkinghub.elsevier.com/retrieve/pii/S0025712518300452 22



Eficiencia en Auditoria Prospectiva y
retroalimentacion

Open Forum Infectious Diseases e E%
IRIDSA (Ve
Infectious Diseases Society of America  hiv medicine association

OXFORD

Real-world Antimicrobial Stewardship Experience in a
Large Academic Medical Center: Using Statistical and
Machine Learning Approaches to Identify Intervention
“Hotspots™ in an Antibiotic Audit and Feedback Program

Katherine E. Goodman," Emily L. Heil, >“ Kimberly C. Claeys,Z2 Mary Banoub,® and Jacqueline T. Bork®

ublic Health, University of Maryland Scho

JSA, “Department of Pharmacy, University of M

» Estudio transversal retrospectivo de ordenes de antibidticos que fueron
revisadas para posible auditoria prospectiva con retroalimentacion.
 Estudio buscaba identificar predictores de intervenciones por PROA.

Open Forum Infect Dis. 2022; 9(7):0fac289 https://doi.org/10.1093/ofid/ofac289
The wAlt is over: Artificial Intelligence Applications in Antimicrobial Stewardship. Helen Newland, Whitney Buckel. SIDP Annual Meeting 2023



https://doi.org/10.1093/ofid/ofac289

Eficiencia en Auditoria Prospectiva y
retroalimentacion

« 17503 revisiones (Jul 17- Dec 19) de las cuales 4219 (24%)
resultaron en intervencion.

» Estimacion a partir de modelo basado en machine learning
reduciria la cantidad de revisiones en un 49% con una

sensibilidad de 78%.

Open Forum Infect Dis. ; :ofac ps://doi.org/10.1093/0
The wAlt is over: Artificial Intelligence Applications in Antimicrobial Stewardship. Helen Newland, Whitney Buckel. SIDP Annual Meeting 2023


https://doi.org/10.1093/ofid/ofac289

Otros ejemplos de uso |IA

 Diagnaostico:
* Probabilidad de sepsis.

* Resistencia:
« Antibiogramas especificos para el paciente.

 Toxicidad:
« Dano renal agudo asociado a vancomicina.
 Aparicion de infeccion por C. difficile.

* Tratamiento:
* Uso de antibioticos asociados al riesgo.

The wAlt is over: Artificial Intelligence Applications in Antimicrobial Stewardship. Helen Newland, Whitney Buckel. SIDP Annual Meeting 2023



Aplicaciones moviles

* Facil acceso.
* Informacion médica ampliamente disponible.

* Los dispositivos moviles mejoran la toma de decisiones clinicas vy
aumentan la eficiencia en las practicas laborales.

* Encuesta 2014- Epodcrates: el 80% de los médicos utilizan sus dispositivos
moviles en su trabajo profesional.

Bremmer DN, Trienski TL, Walsh TL, Moffa MA. Role of Technology in Antimicrobial Stewardship.
Medical Clinics of North America [Internet]. 2018 Sep [cited 2023 Oct 3];102(5):955-63. Available
from: https://linkinghub.elsevier.com/retrieve/pii/S0025712518300452
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REVIEWARTICLE

Review of Infectious Diseases Applications for
iPhone/iPad and Android: From Pocket to
Patient

Amaran Moodley,' Julie E. Mangino,® and Debra A. Goff’

"Division of Infectious Diseases, Department of Pediatrics, Blank Children’s Hospital, Des Moines, lowa; 2Division of Infectious Diseases, Department of
Internal Medicine, The Ohio State University; *Department of Clinical Epidemiology, The Ohio State University Wexner Medical Center and *Department
of Pharmacy, The Ohio State University Wexner Medical Center, Columbus

The explosion of medical applications (apps) in the Apple and Google Play app stores has made it increasingly
difficult to find relevant and reliable infectious diseases (ID) apps. Apple created a section called “Apps for
Healthcare Professionals”; however, several ID apps are missing. Google Play’s ID category has several non-ID
apps. Many apps involve diagnosis and patient management, creating a need for regulations and oversight by
the US Food and Drug Administration. There are no standards to guide accuracy or reliability of medical apps’
content. We searched Apple and Google Play app stores to identify new ID apps. Over 1200 apps were identi-
fied. We applied several exclusion criteria to identify adult/pediatric apps with data from trustworthy sources
that were not reviewed within the last year. Twelve new ID apps were identified with a comprehensive list of 24
ID apps to assist healthcare professionals at the point of care.

Moodley A, Mangino JE, Goff DA. Review of Infectious Diseases Applications for iPhone/iPad and Android: From Pocket to Patient. Clinical Infectious Diseases [Internet]. 2013 Oct 15 27
[cited 2023 Oct 3];57(8):1145-54. Available from: https://academic.oup.com/cid/article-lookup/doi/10.1093/cid/cit455




Aplicaciones Moviles (Apps)

y

24 detectadas

‘ e Confiables.

+1200 ID Apps e Facil de utilizar.

* Inglés.

't Avallame on ¢ Relevantes.

pp Store |

Revisién 2013 P> CooulePlay

Moodley A, Mangino JE, Goff DA. Review of Infectious Diseases Applications for iPhone/iPad and Android: From Pocket to Patient. Clinical Infectious Diseases [Internet]. 2013 Oct 15 [cited

2023 Oct 3];57(8):1145-54. Available from: https://academic.oup.com/cid/article-lookup/doi/10.1093/cid/cit455 28



Overview of Applications

Pediatric
AAP Red B

d BOook

Nel s
Pediatric
Antimicrobial
Therapy

Adults and
Children
SHOTS STFM

n Pravention/Control

action

2013 EMRA
Antibiotic
Guide®

natior
Clinical References

Uptodate™

Medscape®

December

2012

February
2013 Yearly

May 2010
75.00/ Weekly
year

Ongoing

499.00

Every few
months

android

Phone Free Apxil 2012

Pref C
pediatric clini
specific pat

c and adult vaccina schedules
hedules, and vaccine
contraindications

Child, adoles

itibiotic dosing
rformation
Easy to nz
dru

Comprehensiy asy 1o use antimicrobial
guide. Allow search on iPhone
4S/5and iPad 3

ures drug information
S ulators, and fr
and Al redit. Easy to nas

navigate.

Surviving sepsis g
checklist with detailed refer
each recommendation and link
websites. Limited antibiotic data.

Table 1 continued.

Category

Apple
Android  iPhone/
Phone iPad

Updates
Cost (last or
(US $) frequency)  WI-FiiOS

References
General Description Provided

CDC Yellow
Book 2012

FluView—CDC

CDC Influenza
(Flu)

ACP
Immunization
Advisor

ID Podcasts
USF?

Management of
Candidemia in
Stewardship
Era

Healthmap:
Outbreaks Near
Me?

No Both

iPhone

9.99 2013 No 5.0

Weekly

Weekly

February

2013 Yearly

Weekly

Quarterly

Real time

Detailed travel information on Yes
vaccinations, chemoprophylaxis
epidemiology, diagnosis and
treatment. 2012 version unavailable,
new version to be released

An interactive color-coded map of the US
and flu data. Click on state to link to up-
to-date flu prevalence from specific
state’s health department

Comprehensive up-to-date influenza app
with detailed information on flu activity,
vaccines, diagnostics and treatment.

Adult vaccine information on generic/
brand names, indications,
contraindications, administration, side
effects and storage/handling.

Podcasts from Univ. S. Florida Division of
Infectious Diseases weekly case
conferences. Over 100 hours of ID
topics streamed over Wi-Fi/3G/4G.

Provides 6 categories to help clinicians
manage patients with candidemia.
Stewardship concepts are included.

Provides real-time disease outbreak
information. Integrates data ranging
from news sources, personal
accounts, and CDC.

Abbreviations: 3G/4G, third-generation/fourth-generation mobile communication technology standards; ACPE, Accreditation Council for Pharmacy Education, CDC,

Centers For Disease Control and Prevention; CME, continuing medical education; FDA, Food and Drug Administration; ID, infectious diseases; OS: operating
system; Wi-Fi, wireless Internet.
# These apps have been previously reviewed in detail [11, 12]

Moodley A, Mangino JE, Goff DA. Review of Infectious Diseases Applications for iPhone/iPad and Android: From Pocket to Patient. Clinical Infectious Diseases [Internet]. 2013 Oct 15 [cited
2023 Oct 3];57(8):1145-54. Available from: https://academic.oup.com/cid/article-lookup/doi/10.1093/cid/cit455 29




Aplicaciones Moviles (Apps)

* Desarrollo de Apps institucionales para incorporar Guias para la

prescripcion de antimicrobianos.

S| LZ En un estudio britdnico, las guias de bolsillo fueron reemplazadas por una aplicacion para teléfonos
ZIFS  inteligentes.

* La aplicacion se utilizd mucho mas que la guia de bolsillo.
* Se cuestion6 con mayor frecuencia la prescripcion inapropiada por parte de colegas.
* Los usuarios de la App eran mas conscientes de la importancia de la administracion de antimicrobianos.

En Brasil, en un estudio observacional se vinculdé la implementacion de un app con la disminucion del
consumo promedio mensual de piperacilina-tazobactam y meropenem.

* Los perfiles de susceptibilidad de meropenem y polimixina mejoraron.

» Ahorros netos de casi $300,000 durante los 12 meses posteriores a la implementacion de la App.

Kullar R, Goff DA. Transformation of Antimicrobial Stewardship Programs Through Technology and Informatics. Infectious Disease Clinics of North America [Internet]. 2014 Jun [cited
2023 Oct 3];28(2):291-300. Available from: https://linkinghub.elsevier.com/retrieve/pii/S0891552014000130

Bremmer DN, Trienski TL, Walsh TL, Moffa MA. Role of Technology in Antimicrobial Stewardship. Medical Clinics of North America [Internet]. 2018 Sep [cited 2023 Oct 3];102(5):955— 30
63. Available from: https://linkinghub.elsevier.com/retrieve/pii/S0025712518300452



Aplicaciones Moviles (Apps)

* Desarrollo de Apps institucionales para incorporar Guias para

la prescripcion de antimicrobianos.

Otro estudio observo un aumento en el cumplimiento de las politicas de
prescripcion de antimicrobianos en la especialidad de cirugia al implementar

una app con la guia de prescripcion.

Kullar R, Goff DA. Transformation of Antimicrobial Stewardship Programs Through Technology and Informatics. Infectious Disease Clinics of North America [Internet]. 2014 Jun [cited

2023 Oct 3];28(2):291-300. Available from: https://linkinghub.elsevier.com/retrieve/pii/S0891552014000130
Bremmer DN, Trienski TL, Walsh TL, Moffa MA. Role of Technology in Antimicrobial Stewardship. Medical Clinics of North America [Internet]. 2018 Sep [cited 2023 Oct 3];202(5):955— 31

63. Available from: https://linkinghub.elsevier.com/retrieve/pii/S0025712518300452
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3.1 Responsable de la guia clinica: Médico tratante, farmacéutico de tumo y
enfermera a cargo.

3.2 Se aplica: A todos los pacientes que se sometan a los procedimientos
quinirgico incluidos en este documento y que previamente no tengan una
infeccion a

3.3 Limites: Desde que ingresa el paciente al hospital, hasta 24 horas
posterior de la cirugia.

4. ACTORES DEL PROCESO
41 Pres médicos y odontélogos)
4.2 Farmacéuticos

43 Enfermeros

5. DEFINICIONES
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HOSPITAL CLINICA

Actividad adicional junto a laboratorio clinico: Antibiograma 2022 gB|BL|C A
Area: Hospital Clinica Biblica Meta: Implementar una actividad durante el afio Indicador: Actividades realizadas / Actividad planeada *100
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Merative Mlcromedex My Subscription | Gateway | Training Center | Help | Mobile Application Access | Logout

Drug Drug Tox & Drug
teractions IV Compatibility Comparison Product Lookup Calculators

Search Drug, Disease, Toxicology, and more Micromedex Assistant

Search Micromedex drug information
“ Drug Disease Toxicology
Keyword search Q meropenem renal impairment dosing D

Learn more

5%
[&]
®
2
©
5]
W — lf
E Latest News :— Resources N
Lty
« Content Update Highlights = Training Center = Do Not Crush Drugs List
» Pharmaceutical Knowledge Updates » User Guide » Extravasation
« Micromedex Compendia Resources = Drug Classes
» Citing Micromedex = Drug Consults

= Black Box Warnings
= Dosage and Class Comparison Tables
« REMS

IBM. Merrative Micromedex. (Oct 2023) https://www.micromedexsolutions.com/micromedex2/librarian/




Merative Micromedex My Subscription | Gateway | Training Center | Help | Mobile Application Access | Logout

Drug Drug Tox & Drug
Interactions IV Compatibility Comparison Product Lookup Calculators

Micromedex A Micromedex Assistant

Search Drug, Disease, Toxicology, and more
Search Micromedex dr

“ Drug Disease  Toxicology Meropen...
' meropenem renal impairment dosing -
Tzrron| mramE

| Here are the meropenem dose adjustments:

Renal impairment (CrCl greater than 50 mL/min) in adults: No
dosage adjustment required
Renal impairment (CrCl 26 to 50 mL/min) in adults: Increase
E Latest News dosing interval to every 12 hours
Renal impairment (CrCl 10 to 25 mL/min) in adults: One-half
recommended dose depending on type of infection; increase
dosing interval to every 12 hours
« Content Update Highlights Training Center Renal impairment (CrCl less than 10 mL/min) in adults: One-
= Pharmaceutical Knowledge Updates User Guide half recommended dose depending on type of infection;
= increase dosing interval to every 24 hours
Micromedex Compendia Resources Augmented renal clearance (CrCl 130 mL/min or greater): 8 to
10 a/dav either as intermittent holuses or continuous infusion

Citing Micromedex
Was this helpful? o5 GP

[Type something...

IBM. Merrative Micromedex. (Oct 2023) https://www.micromedexsolutions.com/micromedex2/librarian/




Pathways

Clostridioides difficile infection: Treatment of adults with an initial or recurrent infection

< Back

Recommended management (summ

[
5}
0d

i

* Antbiotic therapy:
? © \ancomycin 500 mg orally/oy NGT 4 times daily
) and/or ractal vancomycin every & hours AND
o Metronidazole 500 mg IV every 8 hours Initial or recurrent infection?
a0 * FMT (where available) may be indicated in addition to
antibiotics for fulminant CDI, especially if recurrant CDI
.

Surgical consultation

100% Antbiotic duration: 10 days (extend if neaded 1o 14 days

ction
clio

Initial infection Recurrent infe

A
Recommendad management (summary table):
&, * Fidaxomicin 200 mg orally twice daiy OR
* \ancomycin 125 mg orally 4 times daily OR
Metronidazole 500 mg orally 3 times daily (if vancomycin and fidaxomicin How many recurrences
are unavailable; avoid if severe disease, frail. elderly, multiple medical has the patient had?
conditions, or CDI that developed in conjunction with IBD)
* Surgical consultation if clinical indicators of poor prognosis
Antibiotic duration: 10 days
\ J
1 recurrence
Recommendad management (summary {able Recon
* Fidaxomicin 200 mg orally twice daily for 10 days OR . Fi
% Wolters Kluwer 2023 UpToDate, Inc. and its affiliates and/or licensors. All rights reserved Disclaimer Support Tag

Clostridioides difficile infection: Treatment of adults with an initial or recurrent infection In

P
ad

José Pablo Diaz M

rz

Print Authors & Editors

oreviations

> Cost of medications

Select an antibiotic approach.
O Fidaxomicin 200 mg orally twice daily for 10 days

(®) Vancomyc

in 125 mg orally 4 times daily for 10 days

O Metronidazole 500 mg orally 3 times daily for 10 days

(O Approach other than the options provided

Select an approach to consulting surgery.
O Consult surgery
(®) Surgical consult not required

O Approach other than the options provided

>

Medication Disclaimer

ated Content

: UpToDate, Post TW (Ed), Wolters Kluwer. 4 (Accessed on Oct 10, 2023.)




Power Bl

* Servicios de “Business Intelligence” estan enfocados al uso de
datos para facilitar la toma de decisiones a través de facil
accesibilidad a la informacion y comprension de la misma.

* Implementacion en el sector de salud progresiva.

Enfocado en el
analisis de

Microsoft negocios y se
Power Bl encuentra

Capacidad de Proporcionar
trabajar con herramientas

diversos tipos graficas para
de bases de analisis

Permitir la
actualizacion
de datos en

(MPBI) se cred dentro de los
2013. servicios de tiempo real.

; datos. sencillos.
Business

Intelligence (BI)

Garcia Martinez de Artola D, Miranda Saavedra F, Pérez Sabina V, Daryanani Hormiga J, Rodriguez Rodriguez I, Suarez Bote J. La herramienta de Microsoft® Power Bl para la
presentacion de datos de consumo de antimicrobianos. Rev Esp Quimioter. 2017;6(30). 38
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Descripcion del | Evaluacion del Plan Anual Consumo de Sensibilidad
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E——




: 2 &= HOSPITAL CLINICA
PROA: DDDs/1000 dias-paciente & BIBLICA

Area: Hospital Clinica Biblica Benchmark: HCB reportes propios Meta: 100% Indicador: (Cantidad de Informes/4) x 100
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PROA: Caracterizacion de Prescripciones Recibidas en las Farmacias

Area: Hospital Clinica Biblica

Benchmark: HCB reportes propios

Origen de la Receta

CCSS Consultorio externo

Otra clinica u hospital

HCB Privado

Trimestre

21-Q1 22-Q1

Posible sitio de infeccion

4,18% >89%

13.51%

17.44%

21.13%

Fuente PROA HCB

® Urinaria

40,05% @ Gastroenterolégica
Respiratoria
Piel y Tejidos Blandos
Ocular, oral y 6tica

Ginecoldgica

Categoria

g HOSPITAL CLINICA
BIBLICA

Antibiotico prescrito

Ciprofloxacina 18.92%
Amoxicilina - clavulan... 12,04%
Levofloxacino 10,32%

Rifaximina 6,63%

10% 15% 20%
Porcentaje

0%

(9]
0
o

Prescrpciones segun Clasificacion AWaRe

1. Access 2. Watch @ 3. Reserve

37,10% 62,65%

0% 20% 40% 60% 80% 100%
Proporcion (%)
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. - . HOSPITAL CLINICA
PROA: Manejo Ambulatorio de ITU en Pacientes Adultos @DBI'BLIC A

Area: Hospital Clinica Biblica

Trimestre

Benchmark: HCB reportes propios

.||

22-Q3
22-02

Tipo de Infeccion del Tracto Urinario

22-Q4

11,07%

Fuente PROA HCB

58 %

Seleccién Optima

@ Cistitis no complicada
@ Cistitis complicada

@ Pielonefritis de bajo ri...

Meta: 20% mejora u 80% cumplimiento Indicador: (Ptes con manejo 6ptimo/Total ptes) * 100

Seleccion de Tratamiento

253

Total de Evaluaciones

No 6ptima Optima

Antibioticos prescritos fijos

Cefixima 16,40% ‘

Trimetropim Sulfamet...

Nitrofurantoina

Levofloxacina

Ceftriaxona

0% 10% 20% 30%
Porcentaje



) : : 5 HOSPITAL CLINICA
PROA: Manejo Ambulatorio de ITU en Pacientes Adultos @:BiBLlCA

Area: Hospital Clinica Biblica ~ Benchmark: HCB reportes propios  Meta: 20% mejora u 80% cumplimiento Indicador: (Ptes con manejo éptimo/Total ptes) * 100

Trimestre S
- Seleccion de Tratamiento
21-Q1 21-Q3 22-Q1 22-Q3 ‘l 2 6
No 6ptima Optima
. o _— Total de Evaluaciones
Tipo de Infeccion del Tracto Urinario Antibioticos prescritos fijos
Fosfomicina 22,22%
Nitrofurantoina 16,67%
@ Cistitis no complicada
@ Cistitis complicada Ciprofloxacina 12,70%
49,21%
@ Pielonefritis de bajo ri...
44.44% Cefixima 10.32%
® Bacteriuria asintomatica :
@ Levofloxacina 7.14%
0% 10% 20%
@ Fuente PROA HCB EorEeniale



PROA: Cumplimiento de las Guias Clinicas de Tratamiento Ambulatorio

@ HO§PITAL CLINICA
BIBLICA

@ @

Area: Hospital Clinica Biblica

Infecciones del Tracto Urinario

Benchmark: HCB reportes propios

Médico Total Optimas - Calificacién

MED 030 18 14 78 %

MED 004 6 75 %

MED 027 4 3 75 %

MED 001 51 28 L ss%
MED 021 2 1

MED 033 21 10 8%
MED 035 18 8 L w%
MED 002 6 2 [ %
MED 015 30 7 3%
MED 011 11 2 | 1%
MED 019 8 1 [ L
MED 006 1 0 I e%
MED 008 1 0 0%
MED 013 1 0

MED 023 1 0

MED 024 3 0 =
MED 025 1 0 [ %

21-Q1 21-Q2 21-Q3 21-Q4 22-Q1

Trimestre

22-Q2

22-Q3 22-Q4

Neumonia Adquirida en la Comunidad

Médico Total Optimas Calificacién
MED 011 1 1 100 %
MED 014 1 1 100 %
MED 015 5 5 100 %
MED 019 1 1 100 %
MED 023 3 3 100 %
MED 026 1 1 100 %

Fuente PROA HCB



HO§PITAL CLINICA

PROA: Cumplimiento de las Guias Clinicas de Tratamiento Ambulatorio BIBLICA

Area: Hospital Clinica Biblica Benchmark: HCB reportes propios Trimestre = €

srar || a2 | oras | oras | 2 | 2
Neumonia Adquirida en la Comunidad

N Médico Total Optimas vCalificacién Médico Total Optimas Calificacién
MED 016 2 2 100 % MED 009 1 1 100 %
MED 018 1 1 100 % MED 015 2 2 100 %
MED 019 15 15 100 % MED 028 1 1 100 %
MED 020 14 14 100 % MED 037 1 1 100 %
MED 022 2 2 100 %
MED 023 1 1 100 %
MED 024 3 3 100 %
MED 025 1 1 100 %
MED 028 3 3 100 %
MED 030 w 5 100 %
MED 036 9 9 100 %
MED 037 7 7 100 %
MED 039 1 1 100 %
MED 001 15 14 93 %
MED 010 7 6 86 %

@ MED 033 - 3 75 %
MED 027 3 2 67 %
MED 034 2 1 0%

@ MED 021 1 0 o

Fuente PROA HCB



Pacientes Dashboards

Reporte diario de pacientes
PROA

I+ Tercer piso Este " Tercer piso
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YPROA TR

BiBLICA

Programa de Optimizacion ‘ .
Antimicrobianos

14/5/2023 | (En blanco) | 2

Datos MIASTENIA ucl7
Generales : : 0 e e :
Diagnostico Mt ‘ Ingreso Orden Edad Duplicidades Intervencion
ucl 4 R =
Fecha Deteccion Prueba Fuente PSA Cultivos @ PCR @PCT @ %Neutrofilos @%Bandas @ Temp “C @IL-6
negativos :
. b mern oo o D
Int.E 21/5/23 Parasitos Biologia Heces Citrobacter  Hemocultiv £
g (quistes) Molecular Lavado sensible a o negativo 2 60
Citrobacter Cultivo bronquial cetriaxona por .g
freundii, bacterias a g 40
Staphylococcus las 48 horas -
Int.O g 20
aureus 7 >\\0
17/C/22 8 0 o 4
- ¥, 20/5/23 21/5/23 22/5/23 23/5/23 19/5/23 25/5/23
N 57
T.0 Tratamiento
/ :
ABs Dosis Via DOT Inicio Final AWaRe Estado
FS
TE Ceftazidima 1g TID )T 19/5/23 25/5/23 Watch Finalizado
Fluconazol 400mgQD VO 6 21/5/23 26/5/23 Finalizado ; :
g ; Sin notas hoy. Ayer por la noche estable, buen manejo de

Oxacilina 1gcadadh IV 7 19/5/23 25/5/23 Access  Finalizado
9 e /51 secreciones, significativa recuperacion de debilidad, extubado, sin

inotropicos.

Fuente PROA HCB
A\ 3




YYPROA PROA: Reporte Diario Pacientes PROA g illensohecs

BIBLICA

Programa de Optimizacion
Antimicrobianos

Area: Hospital Clinica Biblica Benchmark: HCB reportes propios Informacién actualizada diariamente

@ Consumo AWARE
Q1-23 Q2-23 6 3 29
MRSA Duplicidades

11,43% —

: Watch ® Access ®Reserve
Q Pacientes CDI
Mes 382

Pacientes
Todas N -
e 6 1 51 28

Todas ki BLEES VIM-IMP Intervenciones IVOST 34,29% —  5429%

)

Consumo de antibioticos (%

Microorganismo TipoCultivo PSA Fuente-Sitio
F N

® Access ®Reserve  Watch

Cefazolina |

Cultivo negativo por Ceftriaxona

bacterias a las 48 horas )
Ertapenem

liquido abdominal o I
Abundantes bacilos Gram - Linezolid |

negatlvo g Levofloxacino

Candida lusitaniae § Meropenem

Clostridioides difficile Vancomicina

Toxigénico y gen de la Cefotaxima

toxina B Metronidazo! |

Clostridioides difficile Toxina 0% 5% 10% 15% 20%
Av R v %TG Suma de TotalDOT

< >

Fuente PROA HCB



INCIENSA

Instituto Costarricense de
Investigacion y Ensefianza
en Nutriciéon y Salud

Informe Interactivo Noticias

22 INCIENSA &

Lnr:\ sanal dz Redzrensia 4z Bac

criclogi

Recursos

Reporte de la Estrategia para la Vigilancia de Laboratorio de la RAM (EVILABRA): 2018-2022. San José, Costa Rica. INCIENSA & etablecimientos de salud participantes; 2023



Y, INCIENSA

Estrategia para la Vigilancia de la RAM
:Como se obtienen los datos?

Pasos para obtencion y manejo de los datos:

Cologue el cursor sobre los nimeros,
iconos o siglas para mds detalles

e g

AN
® ...

Lab. Bacteriologia
de Hospitales participantes

il

Publicacion de datos

N
\V 4
\

L “a y
Revision [ _J "taa,, > Curacion de bases
] = Analisis de datos

\ datos
]
~
laboratorio Laboratorio de Antimicrobianos

Sistemas de ID y PSA

E ’ Inicio @ Opciones de navegacion

Reporte de la Estrategia para la Vigilancia de Laboratorio de la RAM (EVILABRA): 2018-2022. San José, Costa Rica. INCIENSA & etablecimientos de salud participantes; 2023.

Informacion adicional (presione el icono):

R

CNRB-Inciensa

[

Analisis

Interpretacion

L)

Control de Calidad

A

Descargo de
responsabilidad

Uso de datos

m Diccionario




Az INCIENSA Mecanismos de resistencia de Staphylococcus spp. aislados de SANGRE

Resistencia a meticilina (MR):

Distribucion de Staphylococcus spp. resistentes a meticilina. Seleccione el grupo de microorganismos, afo(s) y tipo(s) de aislamientos por graficar.

NOTA: sélo se grafican los datos que cumplan con el minimo requerido de aislamientos.

Microorganismo: Tipo de aislamiento:
@ Staphylococcus aureus AAAS
Staphylococcus spp. coagulasa negativa AAC

Sin clasificacion

Distribucion de MR (negativo & positivo)
2018 2019

. 140 (40,9%)
187 (47,0%) 201 (47,3%) — 165 (43,9%) 145 (40,4%) —

211 (53,0% — 224 (52,7%
BRI E2 211 (56,1%) — 214 (59,6%) L 202 (59,1%)
AAAS: aislamiento asociado a la atencion de la salud. AAC: aislamiento asociado a la comunidad.

Fuente: Estrategia para la Vigilancia de Laboratorio de la RAM (EVILABRA), CNRB-Inciensa &
e Atras

Hospitales participantes. Fecha de ultima actualizacion: 2023/07/25 E ’ Inicio |DE|| Diccionario @ % Siguiente

Reporte de la Estrategia para la Vigilancia de Laboratorio de la RAM (EVILABRA): 2018-2022. San José, Costa Rica. INCIENSA & etablecimientos de salud participantes; 2023.



Az INCIENSA Perfiles de resistencia de S. aureus de SANGRE

Staphylococcus aureus

Instrucciones:
Escoja el perfil de resistencia que desea graficar de acuerdo al tipo de S. aureus (MRSA +/-). El cuadro de la derecha presenta el nimero de
aislamientos con PSA disponible para cada antibiético por ano y su resultado.

NOTA: sélo se grafican los datos que cumplan con el minimo requerido de aislamientos.

Antibiéticos Total de

® %Resistentes @ %lIntermedios . . aislamientos
100 Ciprofloxacina 40

Clindamicina 40
40
39
40
40
39
40

Tipo de aislamiento

=

Eritromicina
L1 AAAS Levofloxacina

AAC Linezolid
Rifampicina

.| Sin clasificacion Tetraciclina

—
- N O O U1 W N U»n

Trimetoprima-
Sulfametoxazol

0
o
s
=
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Redes Sociales

* Las redes sociales como Twitter, Facebook, Instagram, LinkedIn se
utilizan como complemento a la educacion clinica tradicional sobre
terapia antimicrobiana.

 Los profesionales de la salud pueden encontrar y brindar
informacion de facil acceso, en tiempo real y de alto rendimiento a
companeros, colegas y profesionales no sanitarios.
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Article

Social media and physicians: Exploring the benefits and
challenges

Sirous Panahil, Jason \\'atsonz, and Helen Partridge2

Abstract

Healthcare professionals” use of social media platforms. such as blogs. wikis, and social networking
web sites has grown considerably in recent years. However, few studies have explored the perspectives
and experiences of physicians in adopting social media in healthcare. This article aims to identify the
potential benefits and challenges of adopting social media by physicians and demonstrates this by
presenting findings from a survey conducted with physicians. A qualitative survey design was employed
to achieve the research goal. Semi-structured interviews were conducted with 24 physicians from
around the world who were active users of social media. The data were analyzed using the thematic
analysis approach. The study revealed six main reasons and six major challenges for physicians
adopting social media. The main reasons to join social media were as follows: staying connected with
colleagues. reaching ouf and networking with the widel COMIMUNITY. Sharimg Knowledge, engaging in
CU < < dl s

=

media by physicians were also as follows: mamtaining confidentiality. lack ot active participation.

finding time. [ack o1 trust. WoIKplace accepraiice and SUppoIt. and information anarclly. By revealing
the mamn benefits as well as the challenges of adopting social media by physicians, the study provides
an opportunity for healthcare professionals to better understand the scope and impact of social media in
healthcare. and assists them to adopt and harness social media effectively. and maximize the benefits for
the specific needs of the clinical community.
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