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RESUMEN

INTRODUCCION Y/O ANTECEDENTES

La resistencia a los antimicrobianos representa una de las principales amenazas mundiales para la
salud publica. Chat Generative Pre-trained Transformer (ChatGPT®) es un modelo avanzado de
lenguaje basado en inteligencia artificial. La capacidad de ChatGPT® para el procesamiento del
lenguaje natural, la sintesis de informacion y el reconocimiento de patrones de resistencia, podrian
resultar en una herramienta para analizar antibiogramas en tiempo real, especialmente en sitios en
donde no se dispone de un especialista en infectologia.

OBJETIVO

Evaluar la concordancia de las respuestas acerca del antibiotico adecuado para casos simulados entre
ChatGPT® y especialistas en enfermedades infecciosas.

MATERIAL Y METODOS

Se construyeron 100 casos simulados a partir de aislamientos microbiologicos y sus respectivos
antibiogramas obtenidos durante el trabajo de rutina del Laboratorio de Microbiologia del Instituto
Nacional de Ciencias Médicas y Nutricion Salvador Zubiran. Dichos casos constaban de la siguiente
informacion: edad del paciente, sindrome infeccioso, microorganismo involucrado y su antibiograma
completo, y tasa de filtrado glomerular estimada. Los casos se ingresaron a ChatGPT® y se
presentaron a especialistas en infectologia. De cada caso se plantearon las preguntas: “; Cual es el
antibiotico mas adecuado que se le debe prescribir al paciente?” y “¢Cudl es el mecanismo de
resistencia a los antimicrobianos méas probable en el aislado bacteriano del caso?” Posteriormente, se
evalud entre ambos la concordancia de sus respuestas utilizando el porcentaje de acuerdo y kappa de
Cohen.

RESULTADOS

Con respecto al antibidtico recomendado, se observé una concordancia entre especialistas en
infectologia y ChatGPT® en 54 casos (54%). El coeficiente Kappa calculado fue de 0.52. Con respecto
al mecanismo de resistencia a los antimicrobianos, se observé una concordancia entre especialistas
en infectologia y ChatGPT® en 63 casos (63%). El coeficiente Kappa calculado fue de 0.61. Se
observaron porcentajes de acuerdo variables (rango 25 — 80%) y coeficientes kappa variables (rango
0.21-0.79) al realizar subandlisis con respecto al antibidtico recomendado de acuerdo con el sindrome
infeccioso y microorganismos.

CONCLUSIONES

No existe concordancia adecuada entre las respuestas de especialistas en infectologia y las respuestas

de ChatGPT® con respecto al manejo antibiético recomendando en casos clinicos simulados.



CONCORDANCIA ENTRE CHATGPT® Y ESPECIALISTAS EN INFECTOLOGIA
EN EL TRATAMIENTO ANTIBIOTICO RECOMENDADO DE CASOS SIMULADOS

1. INTRODUCCION

La resistencia a los antimicrobianos (RAM) es un mecanismo intrinseco de
supervivencia en los microorganismos bacterianos. La RAM se puede expresar a
través de la presién de seleccidén [1] dada por el uso desmedido e inadecuado de
antibidticos. Dicha conducta ha propiciado la emergencia de patdgenos
multidrogorresistentes (MDR), que se definen como aquellos microorganismos que
no son susceptibles a al menos 1 agente en 3 0 mas categorias de antimicrobianos
[2].

La Organizacion Mundial de la Salud (OMS) ha declarado que la RAM es uno
de los 10 principales problemas de salud publica de mayor preocupacion y representa
una amenaza considerable para la salud humana [3]. En 2019 se estim0 que 4,95
millones de muertes fueron asociadas a la RAM, con una tasa de mortalidad atribuible
en la region de Latinoamérica y Caribe de 14.4 muertes por cada 100,000 personas,
siendo los 6 patdégenos mas asociados con RAM Escherichia coli, Staphylococcus
aureus, Klebsiella pneumoniae, Streptococcus pneumoniae, Acinetobacter baumannii
y Pseudomonas aeruginosa. Estos microorganismos fueron responsables de mas de
250,000 muertes en 2019, siendo los 3 sindromes infecciosos predominantes las
infecciones de vias respiratorias bajas, infecciones del torrente sanguineo e
infecciones intraabdominales [4].

En nuestro medio, el Instituto Nacional de Ciencias Médicas y Nutricion
Salvador Zubiran (INCMNSZ), existe una alta frecuencia de patégenos asociados a
RAM, la cual es evidenciada a través de los antibiogramas acumulativos que se
realizan de manera anual (Anexos, apartado 11.3). En nuestro centro, en el afio 2022
se observaron las siguientes tasas de resistencia en los antibiogramas acumulativos:

e De todos los cultivos con K. pneumoniae, la frecuencia de resistencia a
carbapenémicos fue del 4% (n = 20/512) en todas las muestras, y por tipo de
muestra fue, en hemocultivos de 5% (n = 3/67), en urocultivos del 3% (n =

10/321), en muestras respiratorias del 11% (n = 5/44), y en abscesos del 9%

(n = 4/47).

e De todos los cultivos con E. coli, la frecuencia de resistencia a carbapenémicos

fue del 3% (n = 76/2543) en todas las muestras, y por tipo de muestra fue, en



hemocultivos de 7% (n = 16/234), en urocultivos del 2% (n = 39/1975), en

muestras respiratorias del 11% (n = 6/56), y en abscesos del 7% (n = 12/167).

e De todos los cultivos con P. aeruginosa, la frecuencia de resistencia a
carbapenémicos fue del 46% (n = 152/332) en todas las muestras, y por tipo
de muestra fue, en hemocultivos de 55% (n = 27/50), en urocultivos del 24%
(n =31/130), en muestras respiratorias del 69% (n = 50/73), y en abscesos del
60% (n = 28/47).

e A. baumannii resistente a carbapenémicos en un 63% (n = 32/51) de
aislamientos de manera global.

e De todos los cultivos con S. aureus resistente a meticilina fue del 14% (n =
30/218) en todas las muestras, y por tipo de muestra fue, en hemocultivos de
16% (n = 8/51), en urocultivos del 15% (n = 5/35), en muestras respiratorias
del 11% (n = 6/54), y en abscesos del 9% (n = 5/53).

e De todos los cultivos con Enterococcus faecium resistente a vancomicina fue
del 24% (n = 34/143) en todas las muestras, y por tipo de muestra fue, en
urocultivos del 28% (n = 15/54) y en abscesos del 18% (n = 9/49).

Existen distintas recomendaciones para disminuir la RAM, como es el uso
adecuado de antimicrobianos, que se define como el uso de un agente antibiotico con
actividad in vitro contra los patdégenos etiologicos, a la dosis 6ptima y por la via de
administracion correcta con la intencién de garantizar que el antibiético penetre en el
sitio de infeccion [5].

Por otro lado, la inteligencia artificial (1A) se refiere al desarrollo de sistemas
informaticos que pueden realizar tareas que normalmente requieren inteligencia
humana [6]. La aplicacion de la IA en la medicina es un area bajo investigacion y
evoluciona con rapidez. Cada dia es mas utilizada como una herramienta en distintas
especialidades, incluida en la infectologia [7,8,9].

Chat Generative Pre-trained Transformer (ChatGPT®) es un chatbot (modelo
de lenguaje extenso destinado a simular conversaciones con humanos) de IA que
funciona mediante el uso de técnicas de aprendizaje profundo para generar
respuestas coherentes que se asemejan a las conversaciones humanas [10,11].

El potencial uso de ChatGPT® en microbiologia e infectologia se esta
explorando, como es el caso de un estudio reciente en el cual, asistidos por
especialistas en enfermedades infecciosas o microbiologia, se presentaron casos

clinicos a ChatGPT®. Se concluyé que ChatGPT® puede emitir consejos



diagnosticos o terapéuticos de calidad moderada [12]. Si bien se ha utilizado la IA en
afos recientes para enfrentar la RAM [13] o para combatir pandemias como lo vimos
en el 2019 con el brote por el coronavirus causante del sindrome respiratorio agudo
severo (SARS-CoV-2) [14], su uso es un area de investigacion.

La capacidad de ChatGPT® en el procesamiento del lenguaje natural, la
sintesis de informacion y el reconocimiento de patrones de resistencia, podrian
resultar en wuna herramienta uatil para analizar antibiogramas. Al emitir
recomendaciones sobre uso adecuado de antibidticos en tiempo real en lugares
donde no se dispone de especialistas en enfermedades infecciosas, el personal
médico lo podria utilizar para la toma de decisiones terapéuticas.

2. JUSTIFICACION

La emergencia de la RAM es un problema que afecta todos los niveles de
atencion ala salud. Es necesario generar herramientas que impulsen el uso apropiado
de antibidticos en sitios en donde no se cuente con un experto. Los médicos
especializados en enfermedades infecciosas desempefian un papel crucial en la salud
publica, la prevenciéon de infecciones adquiridas en hospitales, manejo de
antimicrobianos, vigilancia de enfermedades y respuesta a brotes infecciosos. Los
especialistas en infectologia suelen encontrarse en los hospitales de tercer nivel,
mientras que los hospitales de primer y segundo nivel suelen carecer de ellos

Existe poca evidencia hasta el momento que evalle la utilidad médica que
tienen las plataformas de IA. ChatGPT® es una herramienta que podria ser util en el
campo de las enfermedades infecciosas, ya sea en términos de practica clinica o de
investigacion cientifica. La capacidad de procesamiento del lenguaje natural, la
sintesis de informacion y el reconocimiento de patrones de resistencia, podrian
resultar en una herramienta Util para analizar antibiogramas. De esta manera, el
personal médico no experto en enfermedades infecciosas podria apoyarse de
ChatGPT® como herramienta para asistir la toma de decisiones respecto al uso de
antibidticos en lugares donde no se dispone de especialistas y laboratorios

especializados.

3. PREGUNTA DE INVESTIGACION
¢,Cudl es la concordancia entre ChatGPT® y especialistas en enfermedades

infecciosas acerca del antibiético adecuado recomendado en casos simulados?



4. OBJETIVOS

4.1 OBJETIVO PRINCIPAL
— Utilizando casos simulados, describir la concordancia de las respuestas
acerca del antibiético recomendado entre ChatGPT® y especialistas en

enfermedades infecciosas.

4.2 OBJETIVOS NO PROTOCOLIZADOS

— Utilizando casos simulados, describir la concordancia de las respuestas
acerca del mecanismo de resistencia implicado entre ChatGPT® y
especialistas en enfermedades infecciosas.

— Utilizando casos simulados, describir la concordancia de las respuestas
acerca del antibiético recomendado entre ChatGPT® y especialistas en
enfermedades infecciosas de acuerdo con el sindrome infeccioso y el
microorganismo involucrado.

— Utilizando casos simulados, describir la concordancia de las respuestas
acerca del mecanismo de resistencia implicado entre ChatGPT® y
especialistas en enfermedades infecciosas de acuerdo con el sindrome

infeccioso y el microorganismo involucrado.

5. METODOS

5.1 DISENO DEL ESTUDIO
Se trata de un estudio transversal para evaluar acuerdo y concordancia entre

ChatGPT® y especialistas en enfermedades infecciosas.

5.2 POBLACION

Dado que se trata de un estudio piloto que no establece asociaciones y dado
gue no existen reportes previos en la literatura, se realizard un muestreo por
conveniencia. Con base en los registros internos y antibiogramas acumulativos, se
calcula que 9 microorganismos que presentan los patrones de resistencia de interés

se han aislado entre 2022 y 2023. Se fabricaron 10 casos por cada microorganismo



(excepto P. aeruginosa, microorganismo para el cual se fabricaron 20 casos), dando
un total de 100 casos a evaluar.

5.3 CRITERIOS DE INCLUSION
— Para fabricar los casos se incluyeron datos de aislados consecutivos no
repetidos obtenidos entre el 01 de enero del 2022 al 30 junio de 2023.
— Se incluyeron como especialistas en infectologia a 5 Adscritos al
Departamento de Infectologia del INCMNSZ certificados por el Consejo
Mexicano de Infectologia, mismos que firmaron un consentimiento

informado.

5.4 CRITERIOS DE EXCLUSION

— No existen criterios de exclusion

5.5 MATERIALES Y METODOS
Se construyeron casos simulados a partir de aislamientos microbiologicos y
sus respectivos antibiogramas obtenidos de datos internos del laboratorio institucional
de microbiologia. En ningin momento se utilizaron datos identificadores de pacientes.
Utilizando dichos casos, se evalud la concordancia de las respuestas acerca del
antibidtico apropiado en casos simulados entre ChatGPT® y especialistas en
enfermedades infecciosas. Para la construccion de los casos, se incluyeron datos
previamente recabados para la elaboracion de antibiogramas acumulativos del 2022
y 2023 (enero a junio 2023). Se recabd informacion sobre aislamientos y
antibiogramas emitidos por el sistema automatizado VITEK-2 (Biomérieux ®, Marcy-
L’Etoile, FR). Se seleccionaron de manera aleatoria los siguientes aislamientos:
e Klebsiella pneumoniae resistente a carbapenémicos — 10 aislamientos de
diferentes muestras.
e Escherichia coli resistente a carbapenémicos — 10 aislamientos de diferentes
muestras.
e Pseudomonas aeruginosa resistente a carbapenémicos — 20 aislamientos de
diferentes muestras.
e Acinetobacter baumannii resistente a carbapenémicos — 10 aislamientos de

diferentes muestras.



e Staphylococcus aureus resistente a meticilina — 10 aislamientos de diferentes

muestras.

e Enterococcus faecium resistente a vancomicina— 10 aislamientos de diferentes

muestras.

e Klebsiella aerogenes — 10 aislamientos de diferentes muestras.

e Citrobacter freundii — 10 aislamientos de diferentes muestras.

e Enterobacter cloacae - 10 aislamientos de diferentes muestras.

Se tomaron en cuenta aquellos cultivos de muestras de sangre o hemocultivos

(infecciones del torrente sanguineo), cultivos de muestras respiratorias (infecciones

de vias respiratorias bajas), cultivos de abscesos intraabdominales (infecciones

intraabdominales) y cultivos de orina (infecciones de vias urinarias).

Se especifico en los casos diversas variables de interés (edad del paciente,

sindrome infeccioso, microorganismo involucrado y su antibiograma completo, y

TFGe).

Se utilizé ChatGPT® (modelo de serie GPT-3.5) con acceso gratuito a traves

del equipo personal de los investigadores. Se consideraron los siguientes puntos de

importancia:

La adaptabilidad de ChatGPT® se basa en su capacidad para aprender
y mejorar a medida que interactda con los usuarios y se expone a mas
datos. Aqui hay algunos aspectos clave a considerar:

Aprendizaje continuo: ChatGPT® es una maquina de aprendizaje
profundo que se entrena en un conjunto de datos inicial y se mejora
constantemente. A medida que interactia con mas usuarios y recibe
retroalimentacion, se ajusta y refina su capacidad de respuesta. Esto
significa que, con el tiempo, deberia volverse mas capaz de
proporcionar respuestas precisas y relevantes.

Mejora de la calidad de las respuestas: Con una mayor evidencia y
retroalimentacion de los usuarios, ChatGPT® puede corregir errores y
mejorar su comprension contextual. Por ejemplo, si inicialmente
responde de manera incorrecta o inapropiada a una pregunta, el modelo
puede aprender de esa interaccidn y ajustar sus respuestas futuras.
Adaptacion a las preferencias del usuario: ChatGPT® esta disefiado

para adaptarse a las preferencias de los usuarios. A medida que



interactia mas con una persona en particular, puede ajustar su tono,
estilo de comunicacion y contenido para adaptarse mejor a las
necesidades especificas de ese usuario.

— Integracién de conocimiento actualizado: ChatGPT® puede beneficiarse
de una constante actualizacion de su base de conocimiento. A medida
gue se incorporan datos mas recientes y precisos, el modelo puede
ofrecer informacion actualizada sobre una amplia gama de temas.

— Personalizacion a nivel de dominio: Con una mayor exposicion a datos
especificos de dominio (por ejemplo, medicina), ChatGPT® puede
adaptarse mejor a las necesidades de usuarios en campos
especializados. Esto permitiria una conversacion mas rica y precisa en
contextos especificos.

Los casos fueron ingresados a ChatGPT® y presentados a médicos
especialistas en infectologia. De cada caso se plantearon las preguntas: “4,Cual es el
antibidtico mas adecuado que se le debe prescribir al paciente?” (objetivo primario) y
“¢.Cual es el mecanismo de resistencia a los antimicrobianos mas probable en el
aislado bacteriano del caso?”. La informacion sobre los casos no fue modificada y no
se agreg6 informacién a los casos, aunque asi fuese solicitado por médicos o

ChatGPT®. Lo anterior con el fin de estandarizar las posibles respuestas brindadas.

5.6 ANALISIS ESTADISTICO

Se escogieron de manera arbitraria 100 casos. Un estudio previo
publicado que evalud la concordancia entre especialistas en infectologia y ChatGPT®
con respecto a casos clinicos utiliz6 una muestra de 40 casos. Dicho documento
corresponde a un estudio exploratorio que no establece los criterios para selecciéon
de tamafio de muestra publicado como carta al editor. Se fabricaron 10 casos clinicos
por cada microorganismo (excepto Pseudomonas aeuriginosa resistente a
carbapenémicos, para el cual se fabricaron 20 casos), dando un total de 100 casos a
evaluar. Se asignaron los casos de manera aleatoria de tal manera que cada
especialista en enfermedades infecciosas evalu6 20 casos.
De manera exploratoria se estimé una muestra minima de 90 casos considerando un

poder de 80%, una kappa de Cohen minima aceptable de 0.6 y esperada de 0.85.
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Para lograr el objetivo primario, se calcul6 una kappa de Cohen para evaluar
concordancia entre ChatGPT ® y el especialista en enfermedades infecciosas. Para
el célculo del coeficiente kappa, se asumié una probabilidad de acuerdo aleatorio
menor al 5%. La interpretacion del coeficiente kappa se realizé de acuerdo con lo
sefalado en la tabla 1.

Tablal. Interpretacion de coeficiente kappa [15]

Coeficiente kappa Fuerza de concordancia
<0 Ninguna

0.00-0.20 Leve

0.21-0.40 Aceptable

0.41-0.60 Moderado

0.61-0.80 Sustancial

0.81-1.00 Casi perfecta

Un investigador independiente y cegado a la fuente de las respuestas evaluo

las respuestas brindadas y realiz6 el analisis estadistico.

5.7 ASPECTOS ETICOS

El estudio fue aprobado por el Comité de Etica en Investigacion y el Comité de
Investigacion institucionales (nimero de aprobacion de protocolo: INF-4700-23-23-1).
La informacion obtenida se utilizd unicamente para fines del protocolo. El ensayo se
realiz6 de acuerdo con los principios de la Declaracién de Helsinki y en conformidad

con las Guias de Buenas Practicas Clinicas.

6. RESULTADOS

Con respecto al antibiético recomendado, se observé una concordancia entre
especialistas en infectologia y ChatGPT® en 54 casos (54%). De acuerdo con el plan
de analisis estadistico, la Kappa de Cohen calculada fue de 0.52 (acuerdo moderado).
Con respecto al mecanismo de resistencia a los antimicrobianos, se observé una
concordancia entre especialistas en infectologia y ChatGPT® en 63 casos (63%). De
acuerdo con el plan de analisis estadistico, la Kappa de Cohen calculada fue de 0.61
(acuerdo sustancial). Los resultados se resumen en la tabla 2. En 70 casos,
ChatGPT® recomendd la interconsulta con un especialista en enfermedades

infecciosas.
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Subanalisis de acuerdo con el sindrome infeccioso

Con respecto al antibiético recomendado en los 37 casos de bacteriemia se
observé una concordancia entre especialistas en infectologia y ChatGPT® 21 casos
(57%). De acuerdo con el plan de andlisis estadistico, la Kappa de Cohen calculada
fue de 0.54 (acuerdo moderado). Con respecto al mecanismo de resistencia
recomendado en los 37 casos de bacteriemia se observé una concordancia entre
especialistas en infectologia y ChatGPT® 25 casos (68%). De acuerdo con el plan de
analisis estadistico, la Kappa de Cohen calculada fue de 0.66 (acuerdo sustancial).

Con respecto al antibiético recomendado en los 20 casos de neumonia se
observé una concordancia entre especialistas en infectologia y ChatGPT® en 7 casos
(35%). De acuerdo con el plan de andlisis estadistico, la Kappa de Cohen calculada
fue de 0.32 (acuerdo aceptable). Con respecto al mecanismo de resistencia
recomendado en los 20 casos de neumonia se observd una concordancia entre
especialistas en infectologia y ChatGPT® 10 casos (50%). De acuerdo con el plan de
analisis estadistico, la Kappa de Cohen calculada fue de 0.47 (acuerdo moderado).

Con respecto al antibiotico recomendado en los 19 casos de infecciones de
vias urinarias se observo una concordancia entre especialistas en infectologia y
ChatGPT® en 11 casos (58%). De acuerdo con el plan de analisis estadistico, la
Kappa de Cohen calculada fue de 0.56 (acuerdo moderado). Con respecto al
mecanismo de resistencia recomendado en los 19 casos de infecciones de vias
urinarias se observdé una concordancia entre especialistas en infectologia y
ChatGPT® en 11 casos (58%). De acuerdo con el plan de analisis estadistico, la
Kappa de Cohen calculada fue de 0.56 (acuerdo moderado).

Con respecto al antibidtico recomendado en los 24 casos de infeccion
intraabdominal se observd una concordancia entre especialistas en infectologia y
ChatGPT® en 15 casos (63%). De acuerdo con el plan de analisis estadistico, la
Kappa de Cohen calculada fue de 0.61 (acuerdo sustancial). Con respecto al
mecanismo de resistencia recomendado en los 24 casos de infeccion intraabdominal
se observo una concordancia entre especialistas en infectologia y ChatGPT® en 17
casos (71%). De acuerdo con el plan de analisis estadistico, la Kappa de Cohen

calculada fue de 0.69 (acuerdo sustancial).

Subanadlisis de acuerdo con el microorganismo causal
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Con respecto al antibiotico recomendado en los 20 casos causados por cocos
gram positivos se observé una concordancia entre especialistas en infectologia y
ChatGPT® en 14 casos (70%). De acuerdo con el plan de analisis estadistico, la
Kappa de Cohen calculada fue de 0.68 (acuerdo sustancial). Con respecto al
mecanismo de resistencia recomendado en los 20 casos causados por cocos Gram
positivos se observd una concordancia entre especialistas en infectologia y
ChatGPT® en 17 casos (85%). De acuerdo con el plan de analisis estadistico, la
Kappa de Cohen calculada fue de 0.84 (casi perfecta).

Con respecto al antibiético recomendado en los 80 casos causados por bacilos
gram negativos se observé una concordancia entre especialistas en infectologia y
ChatGPT® en 40 casos (50%). De acuerdo con el plan de analisis estadistico, la
Kappa de Cohen calculada fue de 0.47 (acuerdo moderado). Con respecto al
mecanismo de resistencia recomendado en los 80 casos causados por bacilos Gram
negativos se observdé una concordancia entre especialistas en infectologia y
ChatGPT® en 46 casos (57%). De acuerdo con el plan de analisis estadistico, la
Kappa de Cohen calculada fue de 0.55 (acuerdo moderado).

Con respecto al antibiético recomendado en los 10 casos con Staphylococcus
aureus se observé una concordancia entre especialistas en infectologia y ChatGPT®
en 6 casos (60%). De acuerdo con el plan de analisis estadistico, la Kappa de Cohen
calculada fue de 0.58 (acuerdo moderado). Con respecto al mecanismo de resistencia
recomendado en los 10 casos con Staphylococcus aureus se observo una
concordancia entre especialistas en infectologia y ChatGPT® en 8 casos (80%). De
acuerdo con el plan de analisis estadistico, la Kappa de Cohen calculada fue de 0.79
(acuerdo sustancial).

Con respecto a la especie del microorganismo el antibiético recomendado en
los 10 casos con Enterococcus faecium se observd una concordancia entre
especialistas en infectologia y ChatGPT® en 8 casos (80%). Con respecto al plan de
analisis estadistico, la Kappa de Cohen calculada fue de 0.79 (acuerdo sustancial).
Con respecto a la especie del microorganismo el mecanismo de resistencia
recomendado en los 10 casos con Enterococcus faecium se observo una
concordancia entre especialistas en infectologia y ChatGPT® en 9 casos (90%). Con
respecto al plan de analisis estadistico, la Kappa de Cohen calculada fue de 0.89 (casi

perfecta).
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Con respecto a la especie del microorganismo el antibiotico recomendado en
los 20 casos con Pseudomonas aeruginosa se observd una concordancia entre
especialistas en infectologia y ChatGPT® en 5 casos (25%). Con respecto al plan de
andlisis estadistico, la Kappa de Cohen calculada fue de 0.21 (aceptable). Con
respecto a la especie del microorganismo el mecanismo de resistencia recomendado
en los 20 casos con Pseudomonas aeruginosa se observd una concordancia entre
especialistas en infectologia y ChatGPT® en 8 casos (40%). Con respecto al plan de
analisis estadistico, la Kappa de Cohen calculada fue de 0.37 (aceptable).

Con respecto a la especie del microorganismo el antibiotico recomendado en
los 10 casos con Acinetobacter baumannii se observdé una concordancia entre
especialistas en infectologia y ChatGPT® en 8 casos (80%). Con respecto al plan de
analisis estadistico, la Kappa de Cohen calculada fue de 0.79 (acuerdo sustancial).
Con respecto a la especie del microorganismo el mecanismo de resistencia
recomendado en los 10 casos con Acinetobacter baumannii se observo una
concordancia entre especialistas en infectologia y ChatGPT® en 6 casos (60%). Con
respecto al plan de andlisis estadistico, la Kappa de Cohen calculada fue de 0.58
(acuerdo moderado).

Con respecto a la especie del microorganismo el antibidtico recomendado en
los 10 casos con Escherichia coli se observo una concordancia entre especialistas en
infectologia y ChatGPT® en 6 casos (60%). Con respecto al plan de analisis
estadistico, la Kappa de Cohen calculada fue de 0.58 (acuerdo moderado). Con
respecto a la especie del microorganismo el mecanismo de resistencia recomendado
en los 10 casos con Escherichia coli se observo una concordancia entre especialistas
en infectologia y ChatGPT® en 7 casos (70%). Con respecto al plan de analisis
estadistico, la Kappa de Cohen calculada fue de 0.68 (acuerdo sustancial).

Con respecto a la especie del microorganismo el antibiético recomendado en
los 10 casos con Klebsiella pneumoniae se observé una concordancia entre
especialistas en infectologia y ChatGPT® en 5 casos (50%). Con respecto al plan de
analisis estadistico, la Kappa de Cohen calculada fue de 0.47 (acuerdo moderado).
Con respecto a la especie del microorganismo el mecanismo de resistencia
recomendado en los 10 casos con Klebsiella pneumoniae se observdé una
concordancia entre especialistas en infectologia y ChatGPT® en 6 casos (60%). Con
respecto al plan de andlisis estadistico, la Kappa de Cohen calculada fue de 0.58

(acuerdo moderado).
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Con respecto a la especie del microorganismo el antibiotico recomendado en
los 10 casos con Klebsiella aerogenes se observéo una concordancia entre
especialistas en infectologia y ChatGPT® en 5 casos (50%). Con respecto al plan de
analisis estadistico, la Kappa de Cohen calculada fue de 0.47 (acuerdo moderado).
Con respecto a la especie del microorganismo el mecanismo de resistencia
recomendado en los 10 casos con Klebsiella aerogenes se observé una concordancia
entre especialistas en infectologia y ChatGPT® en 7 casos (70%). Con respecto al
plan de analisis estadistico, la Kappa de Cohen calculada fue de 0.68 (acuerdo
sustancial).

Con respecto a la especie del microorganismo el antibiotico recomendado en
los 10 casos con Enterobacter cloacae Complex se observo una concordancia entre
especialistas en infectologia y ChatGPT® en 6 casos (60%). Con respecto al plan de
analisis estadistico, la Kappa de Cohen calculada fue de 0.58 (acuerdo moderado).
Con respecto a la especie del microorganismo el mecanismo de resistencia
recomendado en los 10 casos con Enterobacter cloacae Complex se observé una
concordancia entre especialistas en infectologia y ChatGPT® en 6 casos (60%). Con
respecto al plan de andlisis estadistico, la Kappa de Cohen calculada fue de 0.58
(acuerdo moderado).

Con respecto a la especie del microorganismo el antibidtico recomendado en
los 10 casos con Citrobacter freundii se observé una concordancia entre especialistas
en infectologia y ChatGPT® en 5 casos (50%). Con respecto al plan de analisis
estadistico, la Kappa de Cohen calculada fue de 0.47 (acuerdo moderado). Con
respecto a la especie del microorganismo el mecanismo de resistencia recomendado
en los 10 casos con Citrobacter freundii se observo una concordancia entre
especialistas en infectologia y ChatGPT® en 6 casos (60%). Con respecto al plan de

analisis estadistico, la Kappa de Cohen calculada fue de 0.58 (acuerdo moderado).

Tabla 2. Resultados.

Acuerdo (%) K

OBJETIVO PRIMARIO

) o 54 casos (54%) 0.52 (moderado)
Concordancia global con respecto al antibiético recomendado

Concordancia global con respecto al mecanismo de resistencia a los .
o ) 63 casos (63%) 0.61 (sustancial)
antimicrobianos

Concordancia con respecto al antibidtico recomendado en casos de

o 21 casos (57%) 0.54 (moderado)
bacteriemia
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Concordancia con respecto al mecanismo de resistencia a los

o ) o 25 casos (68%) 0.66 (sustancial)
antimicrobianos en casos de bacteriemia
Concordancia con respecto al antibi6tico recomendado en casos de

. 7 casos (35%) 0.32 (aceptable)

neumonia
Concordancia con respecto al mecanismo de resistencia a los

. ) s 10 casos (50%) 0.47 (moderado)
antimicrobianos en casos de neumonia
Concordancia con respecto al antibiético recomendado en casos de
) y . o 11 casos (58%) 0.56 (moderado)
infeccion de vias urinarias
Concordancia con respecto al mecanismo de resistencia a los

o ) ) . ; o 11 casos (58%) 0.56 (moderado)
antimicrobianos en casos de infeccion de vias urinarias
Concordancia con respecto al antibiético recomendado en casos de 15 casos (63%)

. L . 0.61 (sustancial)
infeccién intraabdominal

Concordancia con respecto al mecanismo de resistencia a los )
o ) ) . . 17 casos (71%) 0.69 (sustancial)
antimicrobianos en casos de infeccién intraabdominal

Concordancia con respecto al antibiético recomendado en casos .
. ., 14 casos (70%) 0.68 (sustancial)
infeccion por CGP

Concordancia con respecto al mecanismo de resistencia a los .
o _ ) » 17 casos (85%) 0.84 (casi perfecta)
antimicrobianos en casos de infeccién por CGP

Concordancia con respecto al antibiético recomendado en casos
) » 40 casos (50%) 0.47 (moderado)
infeccion por BGN

Concordancia con respecto al mecanismo de resistencia a los 46 casos (57%)
o . ) . 0.55 (moderado)
antimicrobianos en casos de infeccién por BGN

BGN bacilos gram negativos, CGP cocos gram positivos

7. DISCUSION

Realizamos un estudio para comparar las respuestas de especialistas en
infectologia y las respuestas de ChatGPT® con respecto al manejo antibiético
recomendando en casos clinicos simulados. En nuestro estudio, ocurrio concordancia
en un el 54% de los casos. De acuerdo con el coeficiente Kappa, el acuerdo global
con respecto al manejo antibiotico fue considerado como moderado (0.52). Con
respecto al posible mecanismo de resistencia de acuerdo con el microorganismo
involucrado y su antibiograma, observamos una concordancia del 63% y un acuerdo
sustancial (kappa de 0.61). Es importante mencionar que, por la naturaleza del
estudio, la interpretacién de los datos debe ser cautelosa. Si bien la IA lleva varios
afios desarrolldndose, acorde a nuestros resultados, los estudios que se han
realizado y la opinion actual de expertos, la IA no deberia sustituir al médico
especialista [18]. Ademas, existe evidencia sélida en distintos estudios en el que la
interconsulta por el especialista en enfermedades infecciosas mejora el desenlace y

mortalidad en distintos sindromes infecciosos [19,20,21,22]. Adicionalmente, el
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dilucidar los mecanismos de resistencia de acuerdo con los antibiogramas fue un reto;
utilizando informacion limitada, los especialistas en enfermedades infecciosas no
emitieron una recomendacion sobre un posible mecanismo de resistencia en 6 casos
mientras que lo mismo ocurrié en 5 casos al ser presentados a ChatGPT®, aunque
cabe resaltar que no eran los mismos casos.

De acuerdo con los estudios que se han presentado hasta la fecha, los grandes
modelos de lenguaje han demostrado tener resultados positivos con mejora continua
y rapida en la calidad de las respuestas. Un estudio reciente que evalud la aplicacién
clinica de Med-PaLM (Medicine-Pathways Language Model), un gran modelo de
lenguaje creado por Google para proporcionar respuestas a preguntas médicas
encontro que la IA proporciond respuestas precisas a preguntas meédicas extensas y
de opcion mdltiple, sin embargo, no alcanz6 la profundidad y calidad de las respuestas
de los médicos a las mismas consultas, de tal manera que el rendimiento fue inferior
al de los meédicos [16]. A diferencia de lo anterior, otro proyecto analiz6 Med-PaLM 2
(mismo modelo, pero con mayor actualizacion), encontrando que el rendimiento en
preguntas similares a aquellas realizadas en el Examen de Licencia Médica de EE.
UU. (USMLE) supero a su antecesor en mas de un 19% [17]. En un estudio donde
especialistas en enfermedades infecciosas y microbidlogos clinicos hicieron consultas
clinicas a ChatGPT®, se concluyé que este modelo puede emitir consejos
diagndsticos o terapéuticos de calidad moderada, sin embargo, la forma de evaluar e
interpretar la calidad de la recomendacion no fue objetiva [12].

Un hallazgo interesante de nuestro estudio fue el hecho de que el nivel de
concordancia con respecto al tratamiento y mecanismo de resistencia fue mayor en
casos clinicos con microorganismos cocos gram positivos (S. aureus y E. faecium).
La forma en que procesan la informacién estos grandes modelos de lenguaje es a
través de distintas entradas de informacién en tiempo real. Esto resulta en la
interrogante si estas respuestas a favor de estos microorganismos fueron
consistentes debido a un mayor acceso a articulos, guias o capitulos con informacién
mas clara, o bien a la menor complejidad de los mecanismos de resistencia
comparado con los bacilos gram negativos a través de enzimas, modificacion del sitio
de accion, alteracion de la permeabilidad de membrana, bombas de eflujo, etc. Otro
hallazgo que llamé la atencién fue el hecho de que ChatGPT® recomendd el
asesoramiento con un especialista en enfermedades infecciosas en el 70% de los

casos, del caso 1 al 70. Sin embargo, a partir de que se empez6 a alimentar con el

17



caso 71 y hasta terminar con el caso 100, las respuestas no se acompafiaban de
dicha recomendacion, lo cual, en nuestra opinion, no sélo es un probable error del
modelo, sino un dato de alarma que debe de considerarse en la interpretacion de las
conversaciones con |A. Importantemente, la falta de recomendacién sobre la
interconsulta con especialista puede ser mal interpretada por el clinico que introduce
la pregunta, al considerar que un caso no presenta la suficiente complejidad para
ameritar el manejo por un experto. Las respuestas objetivamente incorrectas que
presenta ChatGPT®, y que en apariencia parecen ser correctas podria llegar a
considerarse una de las fallas conocidas como "alucinaciones" de la IA. Esta
informacién incompleta en manos de un clinico que, sin los elementos para subsanar
esas deficiencias, puede representar un peligro en la toma de decisiones, con
repercusion en el paciente.

Por otro lado, nuestro estudio genera interrogantes sobre qué se puede hacer
para mejorar la calidad de las respuestas. Ademas, parece implicar que es necesario
el que médicos especialistas supervisen las respuestas que se dan en este tipo de
plataformas, especialmente por la falta de homogeneidad de las respuestas. La IA
progresa y mejora de forma exponencial en periodos de tiempo muy cortos. El uso de
estas herramientas en el area de la medicina y en especial en el area de
enfermedades infecciosas es un hecho, por lo que es necesario familiarizarnos con
estas herramientas, y buscar la mejor forma de usarlas en nuestro beneficio y el de
los pacientes. De la misma manera, es necesario prever y reconocer los conflictos

éticos que implica el uso de estos modelos de lenguaje.

8. LIMITACIONES Y FORTALEZAS

Se trata de un estudio piloto transversal que utiliz6 una muestra por
conveniencia. De la misma manera, nuestros hallazgos deben de tomar en cuenta
gue los cuestionarios utilizados no han sido validados, sino que fueron fabricados
expresamente para el presente proyecto de investigacion. Es importante hacer notar
gue las preguntas no fueron orientadas al antibiotico disponible, sino al ideal. Es bien
sabido que en nuestro medio no contamos con algunos de los antibiéticos
recomendados por las guias de practica clinica como cefiderocol o aztreonam, entre
otros. Lo anterior implica que habra ocasiones en que las respuestas derivadas de las

plataformas de IA no necesariamente seran aplicables en medios especificos. Una
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fortaleza del estudio es su interpretacion cegada y el hecho de que se fabricaron los
casos utilizando informacion proveniente de aislados microbiolégicos reales, tomados
de muestras clinicas. Dentro de nuestro conocimiento, este es el primer estudio que
evalla la concordancia de las respuestas de ChatGPT® con las de un especialista en
enfermedades infecciosas. Una limitacion adicional fue el uso de ChatGPT® versién
3.5yno 4.

9. CONCLUSION

No existe concordancia adecuada entre las respuestas de especialistas en
infectologia y las respuestas de ChatGPT® con respecto al manejo antibiético
recomendando en casos clinicos simulados. Nuestros resultados no apoyan el uso de
ChatGPT® para la toma de decisiones sobre el manejo antimicrobiano. Es necesario
continuar las investigaciones sobre las plataformas de IA y su impacto en los

desenlaces de los pacientes con enfermedades infecciosas.
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11. ANEXOS

11.1 ABREVIACIONES

INCMNSZ: Nacional de Ciencias Médicas y Nutricion Salvador Zubiran
TFGe: filtrado glomerular estimada

RAM: resistencia a los antimicrobianos

MDR: patégenos multidrogorresistentes

OMS: Organizacion Mundial de la Salud

IA: inteligencia artificial

ChatGPT®: Chat Generative Pre-trained Transformer

SARS-CoV-2: sindrome respiratorio agudo severo

11.2 PALABRAS CLAVE
Resistencia antimicrobiana; Patdgenos multidrogorresistentes; Inteligencia artificial,
ChatGPT
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11.3 ANTIBIOGRAMAS ACUMULATIVOS

Antibiogramas acumulativos
2022

Laboratorio de Microbiologia Clinica
Departamento de Infectologia

Elaboraron: Rosalia Garcia Couturier, Bernardo Martinez Guerra. Revisado por Fernanda Gonzalez Lara

Bacilos Gram negativos (% Susceptibilidad)

Germen N Itado | AMK | AMS |AMP |FOX |TzP |FEP |CAZ [CRO |ETP [IMP |MEM |CIP |SXT |GEN |TIG
) . % susceptible |98 | _ i . 80 |9% 93 |92 [100 [71 [61 [e6 [100
trobacter fraiindi 56 |n 55 24 |55 ss |24 |[s5 |s5 [31 |s5 |23
. % susceptible [99 |97 | . 76 |93 86 |95 |97 |85 |93 |97 [100
Compléle;Eaterabacter 15 |y 115|115 71 |15 115 |74 |115 |115 |45 [115 |[es
Escherichia coli Jsaz | %susceptivle [99 45 [26 [s2 [s3 [ss [sa [sa [o7 ez fos a1 [as [76 [oo
N 2536 | 2536 | 1946 |583 |584 [2536 [ 2530 [2534 [2534 590 |2536 |2536 | 1952 | 2534 | 563
) . % susceptible | 100 |61 | i 69 |84 89 |65 o5 [87 [s2 [92 [100
Kisbsisliaicerogands 38 |y 38 |28 16 |38 38 |17 |[38 (38 |22 |[38 |16
] % susceptible |99 | 61 o8 |87 |87 |83 [98 [100 [99 [76 [70 [&7 [100
Kiehsialla okytoce 103 | 102 |102 | ) 40 [102 |102 [102 |100 [40 |102 [102 |61 [102 |39
ket psaiiie s12 | % susceptivte {89 [59 [ o1 |72 |esa |63 |63 |96 |9a |97 |[so |[ss |77 |99
P N 510 | 508 186 |186 |509 |509 [s0s [sos [185 [s10 [s09 [321 |s10 |160
" %susceptible |99 [16 | i 9 |97 |95 [96 [o9 | 98 (36 |44 [e4 |
Morganelle morgani 16 |y 113|113 28 |114 115 [115 [115 115 113 |88 [114
Brotetis mbaiili 186 | %susceptivle [99 [76 [s54 [100 [100 [85 [ss [sa [oo 9 [ea |[s5 [e1 [
N 184 [183 [135 [48 |49 [182 |185 |184 |180 185 |185 |137 [185
Birratis manescens 3q | %susceptivie [ 100 [ ] i 100 |97 |97 [e7 [o7 [e3 [o7 |88 [o3 [ea [100
N 34 15 |36 [3a [3a (3¢ |15 |34 |34 |15 |34 |19

* Infecciones graves por estos microorganismos presentan falla al tratamiento con cefalosporinas de 32 generacion por AmpC cromosémico

>80% 60-80% <60%
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Bacilos Gram negativos (% Susceptibilidad)

No fermentadores

Germen N Resultado AMK | AMS |AMP | FOX |TZP | FEP CAZ |IMP | MEM | CIP SXT |GEN | MIN |LVX
% Susceptible
40 47 28 31 33 37 37 41
N - - - - - -
Acinetobacter baumanni* 51 23 45 3 29 2 29 29 49
% Susceptible | 79 . | ) 63 70 70 62 54 64 75 )
Pseudomonas aeruginosa 32 |y 325 235|327 |328 |204 [327 [326 321
¥ ey 45 % Susceptible . L ~ R ~ . ~ i _ 97 I 98 96
N 38 44 45
* La informacion presentada corresponde al acumulado de 2019 a 2022
>80% 60-80% <60%
ey ) NI
Cocos Gram positivos (% Susceptibilidad
Germen N Resultad GEN AMP VAN OXA LIN CIP LVX SXT DOX TIG CRO
% Susceptible | - 100 100 - 100 98 98 - 46 100 -
Enterococcus avium 51
N 51 48 47 46 48 37 46
% Susceptible | 71 99 99 : 99 73 78 3 68 99 >
Enterococcus faecalis 411
N 405 410 409 392 402 399 397 398
% Susceptible | 72 27 76 - 99 34 47 - 52 99 -
Enterococcus faecium | 143
N 141 143 143 140 139 140 125 138
% Susceptible | 90 - 100 86 100 79 80 94 99 100 =
Staphylococcus 218
qureas N 216 216 216 215 216 214 216 214 211
% Susceptible | 67 - 100 35 100 51 52 67 90 100 -
Staphylococcus 128
coagulasa negativos N 127 127 127 127 127 127 126 126 119
s % Susceptible | - 99 100 ) 100 = 94 98 = 100 99
treptococcus 99
agalactiae N 94 97 96 98 93 94 96
s % Susceptible | - 98 100 £ 100 = 100 S i 100 94
treptococcus 51
anginosus N 48 47 46 46 24 47
Streptococeus % Susceptible | - 100 100 N 100 L 93 » _ 100 100
" 30
gallalyticus N 30 30 30 29 29 30

>80% 60-80% <60%
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Bacilos Gram negativos - Hemocultivos (% Susceptibilidad)

Germen N | Resultado | AMK | AMS | FOX | TZP | FEP | CAZ | CRO | ETP | IMP | MEM | CIP | GEN | TIG
0
% |es [aa |85 |ss |48 |47 |47 |93 |oa |ea (33 |76 [100
Escherichia coli 234 | Susceptible
fi 234 234 (234 (234 (234 |234 |234 |234 (234 (234- (234 (234 (227
. %
Kiebsiella 67 | susceptivle 98 |61 |92 |74 (68 |68 |67 (95 (95 |97 (64 |80 |100
pneumoniae N 66 |64 |66 |65 |66 |66 |66 |66 |66 |66 66 |66 [55
%
Pseudomonas G5 |suscepibie g0 |80 | 67 |77 |78 | ) 43 |45 |71 |81 |
aeruginosa i 49 |48 49 |48 |49 49 |49 |48 |48
>80% 60-80% <60%

Cocos Gram positivos — Hemocultivos (% Susceptibilidad)

Germen N |Resultado |[GEN [VAN [oXxA [uN [cp [wvx [sxT [pox [TIG
%

Staphylococcus gi |suseepeble 92 100 84 100 87 87 100 100 100
aureus N 51 51 51 51 51 51 51 51 51
Staphylococeus % Iss  |100 |14 |100 (33 |33 |51 |92 |100
coagulasa 65 |Susceptible

negativos N 64 64 |64 64 |64 |64 63 |63 59

>80% 60-80%  <60%
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Bacilos Gram negativos — Respiratorios (% Susceptibilidad)

Germen N |[Resultado [AMK |AMS |FOX (TZP |FEP |CAZ |CRO |ETP |IMP|MEM |CIP |GEN [TIG
% Susceptible | 100 |43 88 |79 (48 |46 |46 89 93 |93 32 |70 100
Escherichia coli 56 |\
56 |56 56 |56 |56 56 56 56 |[56 |56 56 |56 54
Klebsiella " % Susceptible | 100 |50 88 |72 |73 66 68 89 89 (93 68 |82 |97
pneumoniae N 44 |44 |43 |43 (44 |44 |44 |44 |43 |44 44 |44 36
Pseudomonas - % Susceptible [ 76 | - - 49 |59 59 |- - 30 (31 62 |70 |-
aeruginosa N 69 69 |70 70 70 |70 69 |66

>80% 60-80% <60%

Cocos Gram positivos - Respiratorios (% Susceptibilidad)

Germen N [Resultado [GEN [VAN [OXA [UN [P [wx [sxT_|[DoXx |TIG

Staphylococcus %susceptible |91 (100 |89  [100 |70 |70 |88 [98  [100
54

aureus N 53 |53 |s3 |53 |53 |53 |53 |53 |53

>80% 60-80% <60%
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Bacilos Gram negativos - Urocultivos (% Susceptibilidad)

Germen N Resultado | AMK AMS AMP TzP FEP CAz CRO ETP MEM ce SXT GEN FOS NF
, % 97 94 90 100 61 61 94 100
Citrobacter 31 | susceptible
freundii i 31 31 31 31 31 31 31 il
. % 100 - - - 91 - - 84 95 82 93 95 - 42
Complejo 44 | Susceptible
Enterobacter i 44 44 44 44 44 44 44 43
Ry % 99 44 26 57 56 56 98 99 30 48 76 91 91
Escherichia 1975 | Susceptible
coli i 1952 1952 1943 1952 1946 1950 1950 1952 1952 1943 1950 1925 1944
% 97 a4 - - 82 82 76 97 98 63 70 81 - 84
Klebsiella 62 | Susceptible
oxytoca W 61 62 62 62 62 62 62 62 61 62 62
% 7
Klebsiella 51 | Susceputle 99 58 61 61 61 9 98 55 55 76 34
pneumoniae N 321 321 320 320 320 321 321 321 319 321 319
% 99 13 - 98 96 96 99 98 36 44 58 - -
Morganella g9 | Susceptible
morganii W 87 88 88 89 89 89 89 87 88 88
% 99 74 54 - 83 82 81 98 99 60 56 79
Proteus 137 | Susceptible
mirabilis N 136 136 135 135 136 135 133 136 136 136 136
% 83 - - 20 78 77 - - 76 63 - 77 - -
Pseudomonas 130 | Susceptible
aeruginosa W 129 39 130 130 129 130 128
* Infecciones graves por estos microorganismos p 1 falla al 1to con cefalosporinas de 32 generacion por AmpC cromosomico
>80% 60-80% <60%

Cocos Gram positivos - Urocultivos (% Susceptibilidad)

Germen N |Resultado |GEN |AMP [VAN [OXA |LIN |[ciP [LvX |[sSXT [Dox |TIG |CRO
% St ibl, N N m
Entsroiacein 256 usceptible | 69 99 99 99 76 78 32 99
faecalis N 252|256 |256 246 |254 |254 251|250
% Susceptible - = —
Enterococcus i 67 19 72 100 |32 44 51 98
y 54 |n
faecium 52 54 54 52 53 54 49 53
%Susceptible | 76 - 100 |85 100 |71 74 88 97 100 |-
Staphylococcus 35
aureus N 34 34 34 34 34 34 34 34 32
% St ibl v i - =
Streptococcus i SSHIEE 99 100 100 95 97 100 |99
agalactiae " 79 |82 81 83 (78 79 |81
>80% 60-80% <60%
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Bacilos Gram negativos — Abscesos (% Susceptibilidad)

Germen N |Resultado |AMK |AMS |FOX (TZP | FEP |CAZ |CRO (ETP [IMP |MEM (CIP [GEN |TIG
% Susceptible: E98 47 |79 |80 |50 (48 (48 |93 (94 (93 34 79 99

Escherichia coli | 167 |
165 165 |162 |162 [165 [165 |165 [165 |162 | 165 165 |165 |[156

Klebsiella %Susceptible |96 |63 |91 |65 |65 |63 |63 |91 |91 |93 |65 |72 |100
3 47

pneumoniae N 46 |46 |46 |46 |46 |46 |46 |46 |46 |46 |46 |46 |40

PsauitloRTONGE %Susceptivle [77 |- |- |63 |64 |66 |- |- |41 |40 |70 |74 |-
: a7

aeruginosa N 47 46 |47 |47 46 |47 |47 |47

>80% 60-80% <60%

Cocos Gram positivos - Abscesos (% Susceptibilidad)

Germen N [Resultado [GEN [AMP [VAN [oXA [uN [cP  [wvx [sxt_[pox [TiIG [crO
Enterococcus % Susceptible | 73 99 100 100 |79 |81 29 100
faecalis Bl 84 84 83 i 81 80 78 ’ 82 80
Eritorococeis gy | cemtive 76 31 82 1 96 31 50 ) 53 %8 |
faecium N 49 49 49 43 |48 |48 43 47
Staphylococcus | | %suscetive 92 ) 100 |91 100 |85 87 96 100 | 100
aureus N 53 53 53 52 53 53 53 53 51
streptococcus | ¢ Suscepible | 0 |10 | 00 | 100 | ) 100 |97
anginosus N 34 33 33 32 18 33

>80% 60-80% <60%
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11.4 CASOS CLINICOS

PARTICIPANT 1
Question 1

This is a case of a 58-year-old patient with bacteremia caused by Klebsiella pneumoniae. In vitro,
the isolate is resistant to the antibiotics Ciprofloxacin, Cefoxitin, Ceftazidime, Ceftriaxone,
Cefepime, Doripenem, Ertapenem, Meropenem, Piperacillin-tazobactam and Ampicillin-sulbactam.
In vitro, the isolate is susceptible to the antibiotics Amikacin and Gentamicin. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 40 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 2

This is a case of a 53-year-old patient with urinary tract infection caused by Klebsiella pneumoniae.
In vitro, the isolate is resistant to the antibiotics Gentamicin, Nitrofurantoin, Trimethoprim-
sulfamethoxazole, Ampicillin, Cephalothin, Cefuroxime, Cefotaxime, Ceftazidime, Ceftriaxone,
Cefepime, Ertapenem, Meropenem, and Ampicillin-sulbactam. In vitro, the isolate is susceptible to
the antibiotics Ciprofloxacin, Norfloxacin and Amikacin. The patient's glomerular filtration rate as
assessed by the Cockroft-Gault formula is 85 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 3

This is a case of a 67-year-old patient with an intra-abdominal retroperitoneal abscess caused by
Escherichia coli. In vitro, the isolate is resistant to the antibiotics Ciprofloxacin, Cefoxitin,
Ceftazidime, Ceftriaxone, Cefepime, Doripenem, Ertapenem, Imipenem, Meropenem, Piperacillin-
tazobactam and Ampicillin-sulbactam. In vitro, the isolate is susceptible to the antibiotics Amikacin
and Gentamicin. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula
is 86 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 4
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This is a case of a 61-year-old patient with bacteremia caused by Escherichia coli. In vitro, the
isolate is resistant to the antibiotics Ciprofloxacin, Cefoxitin, Ceftazidime, Ceftriaxone, Cefepime,
Doripenem, Ertapenem, Imipenem, Meropenem, Piperacillin-tazobactam and Ampicillin-
sulbactam. In vitro, the isolate is susceptible to the antibiotics Tigecycline, Amikacin and
Gentamicin. The isolate has intermediate susceptibility to colistin. The patient's glomerular
filtration rate as assessed by the Cockroft-Gault formula is 54 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 5

This is a case of a 58-year-old patient with bacteremia caused by Pseudomonas aeruginosa. In
vitro, the isolate is resistant to the antibiotics Ciprofloxacin, Colistin, Amikacin, Gentamicin,
Ceftazidime, Cefepime, Doripenem, Imipenem, Meropenem and Piperacillin-tazobactam. The
isolate has no susceptibility to the antibiotics that the antibiogram brings. The patient's glomerular
filtration rate as assessed by the Cockroft-Gault formula is 38 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 6

This is a case of a 71-year-old patient with bacteremia caused by Pseudomonas aeruginosa. In
vitro, the isolate is resistant to the antibiotics Ciprofloxacin, Amikacin, Gentamicin, Ceftazidime,
Cefepime, Doripenem, Imipenem, Meropenem and Piperacillin-tazobactam. The isolate has
intermediate susceptibility to Colistin. The patient's glomerular filtration rate as assessed by the
Cockroft-Gault formula is 96 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 7

This is a case of a 62-year-old patient with an intra-abdominal retroperitoneal abscess caused by
Pseudomonas aeruginosa. In vitro, the isolate is resistant to the antibiotics Ciprofloxacin,
Amikacin, Gentamicin, Ceftazidime, Cefepime, Doripenem, Imipenem and Meropenem. The isolate
has intermediate susceptibility to the antibiotics Colistin and Piperacillin-tazobactam. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 94 mL/min.
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1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 8

This is a case of a 61-year-old patient with urinary tract infection caused by Pseudomonas
aeruginosa. In vitro, the isolate is resistant to the antibiotics Amikacin, Gentamicin, Ciprofloxacin,
Ceftazidime, Cefepime, Piperacillin-Tazobactam and Meropenem. The isolate has susceptibility to
Fosfomycin antibiotics. The patient's glomerular filtration rate as assessed by the Cockroft-Gault
formula is 82 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 9

This is a case of a 71-year-old patient with intra-abdominal retroperitoneal abscess caused by
Acinetobacter baumannii. In vitro, the isolate is resistant to the antibiotics Ciprofloxacin,
Gentamicin, Amikacin, Ceftazidime, Cefepime, Piperacillin-tazobactam, Imipenem and
Meropenem. The isolate has intermediate susceptibility to the antibiotics Colistin, Tigecycline, and
Ampicillin-sulbactam. The patient's glomerular filtration rate as assessed by the Cockroft-Gault
formula is 54 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 10

This is a case of a 32-year-old patient with pneumonia caused by Acinetobacter baumannii. In vitro,
the isolate is resistant to the antibiotics Ciprofloxacin, Gentamicin, Amikacin, Ceftazidime,
Cefepime, Piperacillin-tazobactam, Imipenem and Meropenem. The isolate has intermediate
susceptibility to Colistin and Ampicillin-sulbactam. In vitro, the isolate is susceptible to the
antibiotic Tigecycline.

The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 26 mL/min.
1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?
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Question 11

This is a case of a 84-year-old patient suffering from a urinary tract infection caused by Citrobacter
freundii. In vitro, the isolate is resistant to the antibiotics Cephalothin, Cefuroxime and Ertapenem.
The isolate is susceptible to the antibiotics Nitrofurantoin, Trimethoprim-Sulfamethoxazole,
Amikacin, Gentamicin, Ciprofloxacin, Cefotaxime, Ceftazidime, Ceftriaxone, Cefepime and
Meropenem. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is
40 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 12

This is a case of a 40-year-old patient with bacteremia caused by Citrobacter freundii. In vitro, the
isolate is susceptible to the antibiotics Ciprofloxacin, Tigecycline, Amikacin, Gentamicin,
Ceftazidime, Ceftriaxone, Cefepime, Piperacillin-tazobactam, Ertapenem, Doripenem, Imipenem,
and Meropenem. The isolate has intermediate susceptibility to the antibiotic Colistin. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 18 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 13

This is a case of a 51-year-old patient with bacteremia caused by Enterobacter cloacae Complex. In
vitro, the isolate is susceptible to the antibiotics Ciprofloxacin, Tigecycline, Amikacin, Gentamicin,
Ceftazidime, Ceftriaxone, Cefepime, Piperacillin-tazobactam, Ertapenem, Doripenem, Imipenem,
and Meropenem. The isolate has intermediate susceptibility to the antibiotic Colistin. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 67 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 14

This is a case of a 40-year-old patient with bacteremia caused by Enterobacter cloacae Complex. In
vitro, the isolate is resistant to the antibiotics Ceftazidime, Ceftriaxone, Cefepime, Piperacillin-
tazobactam and Ertapenem. In vitro, the isolate is susceptible to the antibiotics Tigecycline,
Amikacin, Gentamicin and Meropenem. The isolate has intermediate susceptibility to the antibiotic
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Colistin, Ciprofloxacin, Doripenem, and Imipenem. The patient's glomerular filtration rate as
assessed by the Cockroft-Gault formula is 13 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 15

This is a case of a 73-year-old patient with bacteremia caused by Klebsiella aerogenes. The isolate
has resistance to Ertapenem antibiotics. In vitro, the isolate is susceptible to the antibiotics
Ciprofloxacin, Tigecycline, Amikacin, Gentamicin, Ceftazidime, Ceftriaxone, Cefepime, Piperacillin-
tazobactam, Doripenem, Imipenem and Meropenem. The isolate has intermediate susceptibility to
the antibiotic Colistin. The patient's glomerular filtration rate as assessed by the Cockroft-Gault
formula is 56 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 16

This is a case of a 91-year-old patient with pneumonia caused by Klebsiella aerogenes. In vitro, the
isolate is resistant to the antibiotics Ciprofloxacin, Ceftazidime, Ceftriaxone and Piperacillin-
Tazobactam. In vitro, the isolate is susceptible to the antibiotics Tigecycline, Amikacin, Gentamicin,
Cefepime, Ertapenem and Meropenem. The isolate has intermediate susceptibility to Colistin
antibiotics. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 25
mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 17

This is a case of a 60-year-old patient with bacteremia caused by Enterococcus faecium. In vitro,
the isolate is resistant to the antibiotics Ampicillin, Daptomycin and Vancomycin. The isolate is
susceptible to the antibiotics Nitrofurantoin, Linezolid, Tigecycline, and Doxycycline. The patient's
Cockroft-Gault calculated glomerular filtration rate is 40 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 18
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This is a case of a 60-year-old patient with perisplenic intra-abdominal abscess caused by
Enterococcus faecium. In vitro, the isolate is resistant to the antibiotics Ampicillin, Daptomycin and
Vancomycin. The isolate is susceptible to the antibiotics Nitrofurantoin, Linezolid, Tigecycline, and
Doxycycline. The patient's Cockroft-Gault calculated glomerular filtration rate is 30 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 19

This is a case of an 18-year-old patient with bacteremia caused by Staphylococcus aureus. In vitro,
the isolate is resistant to the antibiotics Oxacillin and Vancomycin. The isolate is susceptible to the
antibiotics Ciprofloxacin, Levofloxacin, Nitrofurantoin, Erythromycin, Clindamycin, Daptomycin,
Rifampicin, Trimethoprim-Sulfamethoxazole Linezolid, Tigecycline and Doxycycline. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 40 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 20

This is a case of a 75-year-old patient suffering from pneumonia caused by Staphylococcus aureus.
In vitro, the isolate is resistant to the antibiotics Oxacillin, Ciprofloxacin, Levofloxacin,
Nitrofurantoin, Erythromycin, Clindamycin, Daptomycin and Vancomycin. In vitro, the isolate is
susceptible to the antibiotics Rifampicin, Trimethoprim-Sulfamethoxazole, Linezolid, Tigecycline
and Doxycycline. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula
is 64 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?
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PARTICIPANT 2
Question 1

This is a case of a 58-year-old patient with bacteremia caused by Klebsiella pneumoniae. In vitro,
the isolate is resistant to the antibiotics Ciprofloxacin, Cefoxitin, Ceftazidime, Ceftriaxone,

Cefepime, Doripenem, Ertapenem, Meropenem, Piperacillin-tazobactam and Ampicillin-sulbactam.

In vitro, the isolate is susceptible to the antibiotics Amikacin and Gentamicin. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 40 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 2

This is a case of a 72-year-old patient with urinary tract infection caused by Klebsiella pneumoniae.
In vitro, the isolate is resistant to the antibiotics Ciprofloxacin, Nitrofurantoin, Trimethoprim-
sulfamethoxazole, Ampicillin, Cephalothin, Cefuroxime, Cefotaxime, Ceftazidime, Ceftriaxone,
Cefepime, Ertapenem, Meropenem and Ampicillin-sulbactam. In vitro, the isolate is susceptible to
the antibiotics Norfloxacin, Amikacin and Gentamicin. The patient's glomerular filtration rate as
assessed by the Cockroft-Gault formula is 100 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 3

This is a case of a 57-year-old patient with intra-abdominal retroperitoneal intra-abdominal
abscess infection caused by Escherichia coli. In vitro, the isolate is resistant to the antibiotics
Ciprofloxacin, Cefoxitin, Ceftazidime, Ceftriaxone, Cefepime, Doripenem, Ertapenem, Imipenem,
Meropenem, Piperacillin-tazobactam and Ampicillin-sulbactam. In vitro, the isolate is susceptible
to the antibiotics Tigecycline, Amikacin and Gentamicin. The isolate has intermediate susceptibility
to the antibiotic imipenem and colistin. The patient's glomerular filtration rate as assessed by the
Cockroft-Gault formula is 115 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 4
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This is a case of a 59-year-old patient with urinary tract infection caused by Escherichia coli. In
vitro, the isolate is resistant to the antibiotics Ciprofloxacin, Norfloxacin, Trimethoprim-
sulfamethoxazole, Ampicillin, Cephalothin, Cefuroxime, Cefotaxime, Ceftazidime, Ceftriaxone,
Cefepime, Ertapenem, Meropenem, and Ampicillin-sulbactam. In vitro, the isolate is susceptible to
the antibiotics Gentamicin, Amikacin, Fosfomycin and Nitrofurantoin. The patient's glomerular
filtration rate as assessed by the Cockroft-Gault formula is 26 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 5

This is a case of a 75-year-old patient suffering from bacteremia caused by Pseudomonas
aeruginosa. In vitro, the isolate is resistant to the antibiotics Ceftazidime, Doripenem, Imipenem
and Meropenem. The isolate has intermediate susceptibility to the antibiotics Colistin and
Piperacillin-Tazobactam. The patient's glomerular filtration rate as assessed by the Cockroft-Gault
formula is 18 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 6

This is a case of a 75-year-old patient with bacteremia caused by Pseudomonas aeruginosa. In
vitro, the isolate is resistant to the antibiotics Doripenem, Imipenem, Meropenem and Piperacillin-
Tazobactam. In vitro, the isolate is susceptible to the antibiotics Ciprofloxacin, Amikacin and
Gentamicin. The isolate has intermediate susceptibility to the antibiotics Ceftazidime, Cefepime,
and Colistin. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 83
mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 7

This is a case of a 52-year-old patient with intra-abdominal retroperitoneal abscess caused by
Pseudomonas aeruginosa.In vitro, the isolate is resistant to the antibiotics Ciprofloxacin, Amikacin,
Gentamicin, Ceftazidime, Cefepime, Doripenem, Imipenem and Meropenem. The isolate has
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intermediate susceptibility to the antibiotics Colistin and Piperacillin-tazobactam. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 28 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 8

This is a case of a 68-year-old patient with pneumonia caused by Pseudomonas aeruginosa.In vitro,
the isolate is resistant to the antibiotics Imipenem and Meropenem. The isolate has intermediate
susceptibility to the antibiotics Colistin and Doripenem. In vitro, the isolate is susceptible to the
antibiotics Amikacin, Gentamicin, Ciprofloxacin, Ceftazidime, Cefepime and Piperacillin-
Tazobactam. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 40
mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 9

This is a case of a 50-year-old patient with intra-abdominal retroperitoneal abscess caused by
Acinetobacter baumannii. In vitro, the isolate is resistant to the antibiotics Ciprofloxacin,
Gentamicin, Amikacin, Colistin, Ceftazidime, Cefepime, Piperacillin-tazobactam, Ampicillin-
sulbactam, Imipenem and Meropenem. In vitro, the isolate is susceptible to the antibiotic
Tigecycline. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 86
mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 10

This is a case of a 66-year-old patient with pneumonia caused by Acinetobacter baumannii. In vitro,
the isolate is resistant to the antibiotics Ceftazidime, Cefepime, Piperacillin-tazobactam,
Ampicillin-sulbactam, Imipenem and Meropenem. The isolate has intermediate susceptibility to
Colistin. In vitro, the isolate is susceptible to the antibiotics Tigecycline, Ciprofloxacin, Gentamicin
and Amikacin.

The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 72 mL/min.
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1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 11

This is a case of a 25-year-old patient with urinary tract infection caused by Citrobacter freundii. In
vitro, the isolate is resistant to the antibiotics Trimethoprim-Sulfamethoxazole, Ciprofloxacin,
Cephalothin, Cefuroxime, Cefotaxime, Ceftazidime, Ceftriaxone and Ertapenem. In vitro, the isolate
is susceptible to the antibiotics Nitrofurantoin, Amikacin, Gentamicin, Cefepime and Meropenem.
The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 20 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 12

This is a case of a 67-year-old patient with pneumonia caused by Citrobacter freundii. In vitro, the
isolate is susceptible to the antibiotics Ciprofloxacin, Tigecycline, Amikacin, Gentamicin,
Ceftazidime, Ceftriaxone, Cefepime, Piperacillin-tazobactam, Ertapenem, Doripenem, Imipenem,
and Meropenem. The isolate has intermediate susceptibility to the antibiotic Colistin. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 87 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 13

This is a case of a 43-year-old patient with pneumonia caused by Enterobacter cloacae Complex. In
vitro, the isolate is susceptible to the antibiotics Ciprofloxacin, Tigecycline, Amikacin, Gentamicin,
Ceftazidime, Ceftriaxone, Cefepime, Piperacillin-tazobactam, Ertapenem, Doripenem, Imipenem,
and Meropenem. The isolate has intermediate susceptibility to the antibiotic Colistin. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 83 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 14

This is a case of a 73-year-old patient with pneumonia caused by Enterobacter cloacae Complex. In
vitro, the isolate is resistant to the antibiotics Ceftazidime, Ceftriaxone, Cefepime, Piperacillin-
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tazobactam and Ertapenem. In vitro, the isolate is susceptible to the antibiotics Tigecycline,
Amikacin, Gentamicin and Meropenem. The isolate has intermediate susceptibility to the antibiotic
Colistin, Ciprofloxacin, Doripenem, and Imipenem. The patient's glomerular filtration rate as
assessed by the Cockroft-Gault formula is 22 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 15

This is a case of a 54-year-old patient with bacteremia caused by Klebsiella aerogenes. In vitro, the
isolate is resistant to the antibiotics Ceftazidime, Ceftriaxone, Cefepime and Piperacillin-
tazobactam. In vitro, the isolate is susceptible to the antibiotics Ciprofloxacin, Tigecycline,
Amikacin, Gentamicin, Doripenem, Imipenem, Ertapenem, and Meropenem. The isolate has
intermediate susceptibility to the antibiotic Colistin. The patient's glomerular filtration rate as
assessed by the Cockroft-Gault formula is 89 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 16

This is a case of a 23-year-old patient with perisplenic intra-abdominal abscess caused by Klebsiella
aerogenes. In vitro, the isolate is resistant to the antibiotic Piperacillin-Tazobactam. In vitro, the
isolate is susceptible to the antibiotics Tigecycline, Amikacin, Gentamicin, Ciprofloxacin,
Ceftazidime, Ceftriaxone, Cefepime, Ertapenem, and Meropenem. The isolate has intermediate
susceptibility to Colistin antibiotics. The patient's glomerular filtration rate as assessed by the
Cockroft-Gault formula is 96 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 17

This is a case of a 39-year-old patient with bacteremia caused by Enterococcus faecium. In vitro,
the isolate is resistant to the antibiotics Ampicillin, Daptomycin, Tigecycline and Vancomycin. The
isolate is susceptible to the antibiotics Nitrofurantoin, Linezolid, and Doxycycline. The patient's
Cockroft-Gault calculated glomerular filtration rate is 25 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?
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Question 18

This is a case of a 21-year-old patient with perisplenic intra-abdominal abscess caused by
Enterococcus faecium. In vitro, the isolate is resistant to the antibiotics Ampicillin, Doxycycline,
Daptomycin and Vancomycin. In vitro, the isolate is susceptible to the antibiotics Nitrofurantoin,
Linezolid and Tigecycline.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 19

This is a case of a 72-year-old patient with bacteremia caused by Staphylococcus aureus. In vitro,
the isolate is resistant to the antibiotics Oxacillin, Ciprofloxacin, Levofloxacin, Clindamycin and
Vancomycin. The isolate is susceptible to the antibiotics Nitrofurantoin, Erythromycin, Daptomycin,
Rifampicin, Trimethoprim-Sulfamethoxazole, Linezolid, Tigecycline, and Doxycycline. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 53 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 20

This is a case of a 40-year-old patient with a retroperitoneal intra-abdominal abscess caused by
Staphylococcus aureus. In vitro, the isolate is resistant to the antibiotics Oxacillin, Ciprofloxacin,
Levofloxacin, Nitrofurantoin, Erythromycin, Clindamycin, Daptomycin and Vancomycin. In vitro, the
isolate is susceptible to the antibiotics Rifampicin, Trimethoprim-Sulfamethoxazole, Linezolid,
Tigecycline and Doxycycline. The patient's glomerular filtration rate as assessed by the Cockroft-
Gault formula is 80 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?
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PARTICIPANT 3
Question 1

This is a case of a 58-year-old patient with bacteremia caused by Klebsiella pneumoniae. In vitro,
the isolate is resistant to the antibiotics Ciprofloxacin, Cefoxitin, Ceftazidime, Ceftriaxone,
Cefepime, Doripenem, Ertapenem, Meropenem, Piperacillin-tazobactam and Ampicillin-sulbactam.
In vitro, the isolate is susceptible to the antibiotics Amikacin and Gentamicin. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 40 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 2

This is a case of a 50-year-old patient with pneumonia caused by Klebsiella pneumoniae. In vitro,
the isolate is resistant to the antibiotics Cefoxitin, Ceftazidime, Ceftriaxone, Cefepime, Doripenem,
Ertapenem, Imipenem, Meropenem, Piperacillin-tazobactam and Ampicillin-sulbactam. In vitro,
the isolate is susceptible to the antibiotics Ciprofloxacin, Tigecycline, Amikacin and Gentamicin.
The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 70 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 3

This is a case of a 57-year-old patient with intra-abdominal abscess caused by Escherichia coli. In
vitro, the isolate is resistant to the antibiotics Ciprofloxacin, Cefoxitin, Ceftazidime, Ceftriaxone,
Cefepime, Doripenem, Ertapenem, Imipenem, Meropenem, Piperacillin-tazobactam and
Ampicillin-sulbactam. In vitro, the isolate is susceptible to the antibiotics Tigecycline, Amikacin and
Gentamicin. The isolate has intermediate susceptibility to the antibiotic Colistin. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 94 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 4

This is a case of a 72-year-old patient with urinary tract infection caused by Escherichia coli. In
vitro, the isolate is resistant to the antibiotics Ciprofloxacin, Norfloxacin, Nitrofurantoin,
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Trimethoprim-sulfamethoxazole, Ampicillin, Cephalothin, Cefuroxime, Cefotaxime, Ceftazidime,
Ceftriaxone, Cefepime, Ertapenem, Meropenem and Ampicillin-sulbactam. In vitro, the isolate is
susceptible to the antibiotics Gentamicin, Amikacin and Fosfomycin. The patient's glomerular
filtration rate as assessed by the Cockroft-Gault formula is 46 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 5

This is a case of a 64-year-old patient with bacteremia caused by Pseudomonas aeruginosa. In
vitro, the isolate is resistant to the antibiotics Imipenem and Meropenem. In vitro, the isolate is
susceptible to the antibiotics Ciprofloxacin, Amikacin, Gentamicin, Ceftazidime, Cefepime and
Piperacillin-Tazobactam. The isolate has intermediate susceptibility to the antibiotics Doripenem
and Colistin. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 66
mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 6

This is a case of a 63-year-old patient with bacteremia caused by Pseudomonas aeruginosa. In
vitro, the isolate is resistant to the antibiotics Doripenem, Imipenem and Meropenem. In vitro, the
isolate is susceptible to the antibiotics Ciprofloxacin, Amikacin, Gentamicin, Ceftazidime, Cefepime
and Piperacillin-Tazobactam. The isolate has intermediate susceptibility to Colistin antibiotics.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 7

This is a case of a 44-year-old patient with urinary tract infection caused by Pseudomonas
aeruginosa. In vitro, the isolate is resistant to the antibiotics Ciprofloxacin and Meropenem. The
isolate is sensitive to the antibiotics Amikacin, Gentamicin, Ceftazidime, Cefepime and Piperacillin-
Tazobactam. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 95
mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?
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2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 8

This is a case of a 39-year-old patient with pneumonia caused by Pseudomonas aeruginosa. In
vitro, the isolate is resistant to the antibiotics Ceftazidime, Cefepime, Piperacillin-Tazobactam,
Doripenem, Imipenem and Meropenem. The isolate has intermediate susceptibility to Colistin
antibiotics. In vitro, the isolate is susceptible to the antibiotics Amikacin, Gentamicin and
Ciprofloxacin. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is
105 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 9

This is a case of a 72-year-old patient with bacteremia caused by Acinetobacter baumannii. In vitro,
the isolate is resistant to the antibiotics Piperacillin-tazobactam, Imipenem and Meropenem. In
vitro, the isolate is susceptible to the antibiotics Tigecycline, Ciprofloxacin, Gentamicin, Amikacin,
Colistin, Ceftazidime, Cefepime and Ampicillin-sulbactam. The patient's glomerular filtration rate as
assessed by the Cockroft-Gault formula is 22 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 10

This is a case of a 45-year-old patient with peripancreatic intra-abdominal abscess caused by
Acinetobacter baumannii. In vitro, the isolate is resistant to the antibiotics Colistin, Gentamicin,
Amikacin, Ceftazidime, Cefepime, Piperacillin-tazobactam, Ampicillin-sulbactam, Imipenem and
Meropenem. In vitro, the isolate is susceptible to the antibiotics Tigecycline and Ciprofloxacin. The
patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 64 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 11
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This is a case of a 76-year-old patient with intra-abdominal abscess caused by Citrobacter freundii.
In vitro, the isolate is resistant to the antibiotics Ciprofloxacin, Ertapenem and Piperacillin-
tazobactam. In vitro, the isolate is susceptible to the antibiotics Ceftazidime, Ceftriaxone,
Cefepime, Minocycline, Tigecycline, Amikacin, Gentamicin, Trimethoprim-Sulfamethoxazole and
Meropenem. The isolate has intermediate susceptibility to the antibiotic Colistin, Im ipenem and
Doripenem. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 32
mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 12

This is a case of a 86-year-old patient with pneumonia caused by Citrobacter freundii. In vitro, the
isolate is resistant to the antibiotic Meropenem. In vitro, the isolate is susceptible to the
antibiotics Ciprofloxacin, Tigecycline, Amikacin, Gentamicin, Ceftazidime, Ceftriaxone, Cefepime,
Piperacillin-tazobactam, Ertapenem, Doripenem and Imipenem. The isolate has intermediate
susceptibility to the antibiotic Colistin. The patient's glomerular filtration rate as assessed by the
Cockroft-Gault formula is 24 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 13

This is a case of a 76-year-old patient with bacteremia caused by Enterobacter cloacae Complex. In
vitro, the isolate is susceptible to the antibiotics Ciprofloxacin, Tigecycline, Amikacin, Gentamicin,
Ceftazidime, Ceftriaxone, Cefepime, Piperacillin-tazobactam, Ertapenem, Doripenem, Imipenem,
and Meropenem. The isolate has intermediate susceptibility to the antibiotic Colistin. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 31 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 14

This is a case of a 36-year-old patient with urinary tract infection caused by Enterobacter cloacae
Complex. In vitro, the isolate is resistant to the antibiotics Ceftazidime, Ceftriaxone, Cefepime,
Piperacillin-tazobactam and Ertapenem. In vitro, the isolate is susceptible to the antibiotics
Tigecycline, Amikacin, Gentamicin and Meropenem. The isolate has intermediate susceptibility to
the antibiotic Colistin, Ciprofloxacin, Doripenem, and Imipenem. The patient's glomerular filtration
rate as assessed by the Cockroft-Gault formula is 29 mL/min.
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1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 15

This is a case of a 72-year-old patient with urinary tract infection caused by Klebsiella aerogenes. In
vitro, the isolate is resistant to the antibiotics Cefuroxime, Ceftazidime and Ceftriaxone. The isolate
is susceptible to the antibiotics Trimethoprim-Sulfamethoxazole, Ciprofloxacin, Tigecycline,
Amikacin, Gentamicin, Ertapenem and Meropenem. The isolate has intermediate susceptibility to
the antibiotics Colistin and Nitrofurantoin. The patient's glomerular filtration rate as assessed by
the Cockroft-Gault formula is 43 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 16

This is a case of a 46-year-old patient with perisplenic intra-abdominal abscess caused by Klebsiella
aerogenes. In vitro, the isolate is susceptible to the antibiotics Tigecycline, Amikacin, Gentamicin,
Ciprofloxacin, Ceftazidime, Ceftriaxone, Cefepime, Piperacillin-Tazobactam, Ertapenem and
Meropenem. The isolate has intermediate susceptibility to Colistin antibiotics. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 82 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 17

This is a case of a 22-year-old patient with bacteremia caused by Enterococcus faecium. In vitro,
the isolate is resistant to the antibiotics Ampicillin, Daptomycin and Vancomycin. The isolate is
susceptible to the antibiotics Nitrofurantoin, Linezolid, Tigecycline, and Doxycycline. The patient's
Cockroft-Gault calculated glomerular filtration rate is 61 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 18

This is a case of a 24-year-old patient with a urinary tract infection caused by Enterococcus
faecium. In vitro, the isolate is resistant to the antibiotics Ampicillin, Daptomycin and Vancomycin.
In vitro, the isolate is susceptible to the antibiotics Linezolid, Tigecycline and Doxycycline. The
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isolate has intermediate susceptibility to the antibiotic Nitrofurantoin. The patient's glomerular
filtration rate as assessed by the Cockroft-Gault formula is 20 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 19

This is a case of a 50-year-old patient with bacteremia caused by Staphylococcus aureus. In vitro,
the isolate is resistant to the antibiotics Oxacillin, Ciprofloxacin, Levofloxacin, Clindamycin and
Vancomycin. The isolate is susceptible to the antibiotics Nitrofurantoin, Erythromycin, Daptomycin,
Rifampicin, Trimethoprim-Sulfamethoxazole, Linezolid, Tigecycline, and Doxycycline. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 90 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 20

This is a case of a 72-year-old patient with perisplenic intra-abdominal abscess caused by
Staphylococcus aureus. Invitro, the isolate is resistant to the antibiotics Oxacillin, Ciprofloxacin,
Levofloxacin, Nitrofurantoin, Erythromycin, Clindamycin, Tigecycline, Doxycycline, Daptomycin and
Vancomycin. In vitro, the isolate is susceptible to the antibiotics Rifampicin, Trimethoprim-
Sulfamethoxazole and Linezolid. The patient's glomerular filtration rate as assessed by the
Cockroft-Gault formula is 29 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?
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PARTICIPANT 4
Question 1

This is a case of a 58-year-old patient with bacteremia caused by Klebsiella pneumoniae. In vitro,
the isolate is resistant to the antibiotics Ciprofloxacin, Cefoxitin, Ceftazidime, Ceftriaxone,
Cefepime, Doripenem, Ertapenem, Meropenem, Piperacillin-tazobactam and Ampicillin-sulbactam.
In vitro, the isolate is susceptible to the antibiotics Amikacin and Gentamicin. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 40 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 2

This is a case of a 32-year-old patient with pneumonia caused by Klebsiella pneumoniae. In vitro,
the isolate is resistant to the antibiotics Ciprofloxacin, Cefoxitin, Ceftazidime, Ceftriaxone,
Cefepime, Doripenem, Ertapenem, Imipenem, Meropenem, Piperacillin-tazobactam and
Ampicillin-sulbactam. In vitro, the isolate is susceptible to the antibiotics Tigecycline, Amikacin and
Gentamicin. The isolate has intermediate susceptibility to Colistin antibiotics. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 60 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 3

This is a case of a 43-year-old patient with bacteremia caused by Escherichia coli. In vitro, the
isolate is resistant to the antibiotics Ciprofloxacin, Gentamicin, Cefoxitin, Ceftazidime, Ceftriaxone,
Cefepime, Doripenem, Ertapenem, Imipenem, Meropenem, Piperacillin-tazobactam and
Ampicillin-sulbactam. In vitro, the isolate is susceptible to the antibiotics Tigecycline and Amikacin.
The isolate has intermediate susceptibility to Colistin. The patient's glomerular filtration rate as
assessed by the Cockroft-Gault formula is 115 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 4
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This is a case of a 50-year-old patient with pneumonia caused by Escherichia coli. In vitro, the
isolate is resistant to the antibiotics Ciprofloxacin, Cefoxitin, Ceftazidime, Ceftriaxone, Cefepime,
Doripenem, Ertapenem, Imipenem, Meropenem, Piperacillin-tazobactam and Ampicillin-
sulbactam. In vitro, the isolate is susceptible to the antibiotics Tigecycline, Amikacin and
Gentamicin. The isolate has intermediate susceptibility to Colistin antibiotics. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 20 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 5

This is a case of a 24-year-old patient with bacteremia caused by Pseudomonas aeruginosa. In
vitro, the isolate is resistant to the antibiotics Doripenem, Imipenem, Meropenem and Piperacillin-
Tazobactam. In vitro, the isolate is susceptible to the antibiotics Ciprofloxacin, Amikacin,
Gentamicin, Ceftazidime and Cefepime. The isolate has intermediate susceptibility to Colistin
antibiotics. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 112
mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 6

This is a case of a 68-year-old patient with a retroperitoneal abscess caused by Pseudomonas
aeruginosa. In vitro, the isolate is resistant to the antibiotics Doripenem, Imipenem, Meropenem
and Piperacillin-Tazobactam. In vitro, the isolate is susceptible to the antibiotics Ciprofloxacin,
Amikacin, Gentamicin, Ceftazidime and Cefepime. The isolate has intermediate susceptibility to
Colistin antibiotics. The patient's glomerular filtration rate as assessed by the Cockroft-Gault
formula is 37 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 7

This is a case of a 44-year-old patient with urinary tract infection caused by Pseudomonas
aeruginosa. In vitro, the isolate is resistant to the antibiotics Ciprofloxacin, Amikacin, Gentamicin,
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Fosfomycin, Ceftazidime, Cefepime, Piperacillin-Tazobactam and Meropenem. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 67 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 8

This is a case of a 28-year-old patient with pneumonia caused by Pseudomonas aeruginosa. In
vitro, the isolate is resistant to the antibiotics Ceftazidime, Cefepime, Piperacillin-Tazobactam,
Doripenem, Imipenem and Meropenem. The isolate has intermediate susceptibility to the
antibiotics Ciprofloxacin and Colistin. In vitro, the isolate is susceptible to the antibiotics Amikacin
and Gentamicin. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula
is 113 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 9

This is a case of a 53-year-old patient with bacteremia caused by Acinetobacter baumannii. In vitro,
the isolate is resistant to the antibiotics Ciprofloxacin, Ceftazidime, Cefepime, Ampicillin-
sulbactam, Piperacillin-tazobactam, Imipenem and Meropenem. In vitro, the isolate is susceptible
to the antibiotics Tigecycline, Gentamicin and Amikacin. The isolate has intermediate susceptibility
to Colistin. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 15
mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 10

This is a case of a 83-year-old patient with perisplenic intra-abdominal abscess caused by
Acinetobacter baumannii. In vitro, the isolate is resistant to the antibiotics Colistin, Ciprofloxacin,
Gentamicin, Amikacin, Ceftazidime, Cefepime, Piperacillin-tazobactam, Ampicillin-sulbactam,
Imipenem and Meropenem. In vitro, the isolate is susceptible to the antibiotic Tigecycline.

The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 27 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?
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2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 11

This is a case of a 55-year-old patient with intra-abdominal abscess caused by Citrobacter freundii.
In vitro, the isolate is resistant to the antibiotics Ciprofloxacin, Ceftazidime, Ceftriaxone, Cefepime,
Ertapenem and Piperacillin-tazobactam. In vitro, the isolate is susceptible to the antibiotics
Minocycline, Tigecycline, Amikacin, Gentamicin, Trimethoprim-Sulfamethoxazole and Meropenem.
The isolate has intermediate susceptibility to the antibiotic Colistin, Im ipenem and Doripenem.
The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 63 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 12

This is a case of a 40-year-old patient with pneumonia caused by Citrobacter freundii. In vitro, the
isolate is susceptible to the antibiotics Ciprofloxacin, Tigecycline, Amikacin, Gentamicin,
Ceftazidime, Ceftriaxone, Cefepime, Piperacillin-tazobactam, Ertapenem, Doripenem, Imipenem,
and Meropenem. The isolate has intermediate susceptibility to Colistin antibiotics. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 96 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 13

This is a case of a 44-year-old patient with pneumonia caused by Enterobacter cloacae Complex. In
vitro, the isolate is susceptible to the antibiotics Tigecycline, Amikacin, Gentamicin, Ceftazidime,
Ceftriaxone, Cefepime, Piperacillin-tazobactam, Ertapenem, Doripenem, Imipenem, and
Meropenem. The isolate has intermediate susceptibility to the antibiotic Colistin and Ciprofloxacin.
The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 66 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 14

This is a case of a 53-year-old patient with bacteremia caused by Enterobacter cloacae Complex. In
vitro, the isolate is resistant to the antibiotics Ceftazidime, Ceftriaxone, Cefepime, Piperacillin-
tazobactam and Ertapenem. In vitro, the isolate is susceptible to the antibiotics Tigecycline,
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Amikacin, Gentamicin and Meropenem. The isolate has intermediate susceptibility to the antibiotic
Colistin, Ciprofloxacin, Doripenem, and Imipenem. The patient's glomerular filtration rate as
assessed by the Cockroft-Gault formula is 35 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 15

This is a case of a 28-year-old patient with urinary tract infection caused by Klebsiella aerogenes. In
vitro, the isolate is resistant to the antibiotics Trimethoprim-Sulfamethoxazole, Ciprofloxacin,
Cefuroxime, Ceftazidime and Ceftriaxone. In vitro, the isolate is susceptible to the antibiotics
Tigecycline, Amikacin, Gentamicin and Meropenem. The isolate has intermediate susceptibility to
the antibiotics Ertapenem, Colistin, and Nitrofurantoin. The patient's glomerular filtration rate as
assessed by the Cockroft-Gault formula is 21 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 16

This is a case of a 20-year-old patient with bacteremia caused by Klebsiella aerogenes. In vitro, the
isolate is resistant to the antibiotics Ceftazidime, Ceftriaxone, Cefepime and Piperacillin-
tazobactam. In vitro, the isolate is susceptible to the antibiotics Ciprofloxacin, Tigecycline,
Amikacin, Gentamicin, Doripenem, Imipenem, Ertapenem, and Meropenem. The isolate has
intermediate susceptibility to the antibiotic Colistin. The patient's glomerular filtration rate as
assessed by the Cockroft-Gault formula is 83 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 17

This is a case of a 50-year-old patient with bacteremia caused by Enterococcus faecium. In vitro,
the isolate is resistant to the antibiotics Nitrofurantoin, Ampicillin, Daptomycin and Vancomycin. In
vitro, the isolate is susceptible to the antibiotics Linezolid, Tigecycline, and Doxycycline. The
patient's Cockroft-Gault calculated glomerular filtration rate is 105 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?
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Question 18

This is a case of a 73-year-old patient with urinary tract infection caused by Enterococcus faecium.
In vitro, the isolate is resistant to the antibiotics Ampicillin, Tigecycline, Doxycycline and
Vancomycin. In vitro, the isolate is susceptible to the antibiotics Linezolid and Daptomycin. The
isolate has intermediate susceptibility to the antibiotic Nitrofurantoin. The patient's glomerular
filtration rate as assessed by the Cockroft-Gault formula is 37 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 19

This is a case of a 43-year-old patient with bacteremia caused by Staphylococcus aureus. In vitro,
the isolate is resistant to the antibiotics Oxacillin, Ciprofloxacin, Levofloxacin, Clindamycin and
Vancomycin. The isolate is susceptible to the antibiotics Nitrofurantoin, Erythromycin, Daptomycin,
Rifampicin, Trimethoprim-Sulfamethoxazole, Linezolid, Tigecycline, and Doxycycline. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 105 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 20

This is a case of a 74-year-old patient with urinary tract infection caused by Staphylococcus aureus.
In vitro, the isolate is resistant to the antibiotics Oxacillin, Trimethoprim-Sulfamethoxazole,
Nitrofurantoin, Erythromycin, Daptomycin and Vancomycin. In vitro, the isolate is susceptible to
the antibiotics Rifampicin, Clindamycin, Linezolid, Tigecycline and Doxycycline. The isolate has
intermediate susceptibility to the antibiotics Ciprofloxacin and Levofloxacin. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 88 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?
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PARTICIPANT 5
Question 1

This is a case of a 62-year-old patient with urinary tract infection caused by Klebsiella pneumoniae.
In vitro, the isolate is resistant to the antibiotics Ciprofloxacin, Nitrofurantoin, Trimethoprim-
sulfamethoxazole, Ampicillin, Cephalothin, Cefuroxime, Cefotaxime, Ceftazidime, Ceftriaxone,
Cefepime, Ertapenem, Meropenem and Ampicillin-sulbactam. In vitro, the isolate is susceptible to
the antibiotics Amikacin and Gentamicin. The patient's glomerular filtration rate as assessed by the
Cockroft-Gault formula is 20 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 2

This is a case of a 30-year-old patient with an intra-abdominal retroperitoneal abscess caused by
Klebsiella pneumoniae. In vitro, the isolate is resistant to the antibiotics Ciprofloxacin, Amikacin,
Cefoxitin, Ceftazidime, Ceftriaxone, Cefepime, Doripenem, Ertapenem, Imipenem, Meropenem,
Piperacillin-tazobactam and Ampicillin-sulbactam. In vitro, the isolate is susceptible to the
antibiotics Gentamicin and Tigecycline. The isolate has intermediate susceptibility to Colistin
antibiotics. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 110
mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 3

This is a case of a 60-year-old patient with bacteremia caused by Escherichia coli. In vitro, the
isolate is resistant to the antibiotics Ciprofloxacin, Gentamicin, Cefoxitin, Ceftazidime,
Ceftriaxone, Cefepime, Doripenem, Ertapenem, Imipenem, Meropenem, Piperacillin-
tazobactam and Ampicillin-sulbactam. In vitro, the isolate is susceptible to the antibiotics
Tigecycline and Amikacin. The isolate has intermediate susceptibility to Colistin. The
patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 47 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 4
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This is a case of a 32-year-old patient with pneumonia caused by Escherichia coli. In vitro, the
isolate is resistant to the antibiotics Ciprofloxacin, Tigecycline, Cefoxitin, Ceftazidime, Ceftriaxone,
Cefepime, Doripenem, Ertapenem, Imipenem, Meropenem, Piperacillin-tazobactam and
Ampicillin-sulbactam. In vitro, the isolate is susceptible to the antibiotics Amikacin and
Gentamicin. The isolate has intermediate susceptibility to Colistin antibiotics. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 42 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 5

This is a case of a 51-year-old patient with bacteremia caused by Pseudomonas aeruginosa. In
vitro, the isolate is resistant to the antibiotics Doripenem, Imipenem, Meropenem and Piperacillin-
Tazobactam. In vitro, the isolate is susceptible to the antibiotics Ciprofloxacin, Amikacin,
Gentamicin, Ceftazidime and Cefepime. The isolate has intermediate susceptibility to Colistin
antibiotics. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 102
mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 6

This is a case of a 33-year-old patient with an intra-abdominal retroperitoneal abscess caused by
Pseudomonas aeruginosa. In vitro, the isolate is resistant to the antibiotics Ciprofloxacin,
Amikacin, Gentamicin, Ceftazidime, Cefepime, Doripenem, Imipenem and Meropenem. The isolate
has intermediate susceptibility to the antibiotics Colistin and Piperacillin-tazobactam. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 79 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 7

This is a case of a 37-year-old patient with urinary tract infection caused by Pseudomonas
aeruginosa. The isolate is resistant to the antibiotics Ciprofloxacin, Ceftazidime, Piperacillin-
Tazobactam and Meropenem. In vitro, the isolate is susceptible to the antibiotics Amikacin,
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Gentamicin, Fosfomycin and Cefepime. The patient's glomerular filtration rate as assessed by the
Cockroft-Gault formula is 108 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 8

This is a case of a 68-year-old patient with pneumonia caused by Pseudomonas aeruginosa. In
vitro, the isolate is resistant to the antibiotics Ceftazidime, Piperacillin-Tazobactam, Doripenem,
Imipenem and Meropenem. The isolate has intermediate susceptibility to Colistin antibiotics. In
vitro, the isolate is susceptible to the antibiotics Amikacin, Gentamicin, Ciprofloxacin and
Cefepime. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 94
mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 9

This is a case of a 28-year-old patient with peripancreatic intra-abdominal abscess caused by
Acinetobacter baumannii. In vitro, the isolate is resistant to the antibiotics Ciprofloxacin,
Gentamicin, Amikacin, Ceftazidime, Cefepime, Ampicillin-sulbactam, Piperacillin-tazobactam,
Imipenem and Meropenem. The isolate has intermediate susceptibility to Colistin. In vitro, the
isolate is susceptible to the antibiotic Tigecycline.

The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 54 mL/min.
1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 10

This is a case of a 76-year-old patient with bacteremia caused by Acinetobacter baumannii. In vitro,
the isolate is resistant to the antibiotics Colistin, Ciprofloxacin, Ceftazidime, Cefepime, Piperacillin-
tazobactam, Imipenem and Meropenem. In vitro, the isolate is susceptible to the antibiotics
Tigecycline, Gentamicin, Amikacin and Ampicillin-sulbactam. The patient's glomerular filtration
rate as assessed by the Cockroft-Gault formula is 63 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?
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2. What is the most likely mechanism of resistance to carbapenems in the bacterial isolate of this
case?

Question 11

This is a case of a 60-year-old patient with bacteremia caused by Citrobacter freundii. In vitro, the
isolate is resistant to the antibiotic Piperacillin-tazobactam. In vitro, the isolate is susceptible to
the antibiotics Tigecycline, Amikacin, Gentamicin, Ceftazidime, Ceftriaxone, Cefepime, Ertapenem,
Doripenem, Imipenem, and Meropenem. The isolate has intermediate susceptibility to the
antibiotic Colistin and Ciprofloxacin. The patient's glomerular filtration rate as assessed by the
Cockroft-Gault formula is 82 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 12

This is a case of a 43-year-old patient with intra-abdominal abscess caused by Citrobacter freundii.
In vitro, the isolate is susceptible to the antibiotics Ciprofloxacin, Tigecycline, Amikacin,
Gentamicin, Ceftazidime, Ceftriaxone, Cefepime, Piperacillin-tazobactam, Ertapenem, Doripenem,
Imipenem, and Meropenem. The isolate has intermediate susceptibility to Colistin antibiotics. The
patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 73 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 13

This is a case of a 32-year-old patient with intra-abdominal abscess caused by Enterobacter cloacae
Complex. In vitro, the isolate is susceptible to the antibiotics Ciprofloxacin, Tigecycline, Amikacin,
Gentamicin, Ceftazidime, Ceftriaxone, Cefepime, Piperacillin-tazobactam, Ertapenem, Doripenem,
Imipenem, and Meropenem. The isolate has intermediate susceptibility to the antibiotic Colistin.
The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 82 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 14

This is a case of a 19-year-old patient with bacteremia caused by Enterobacter cloacae Complex. In
vitro, the isolate is resistant to the antibiotics Ceftazidime, Ceftriaxone, Cefepime, Piperacillin-
tazobactam and Ertapenem. In vitro, the isolate is susceptible to the antibiotics Tigecycline,
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Amikacin, Gentamicin and Meropenem. The isolate has intermediate susceptibility to the antibiotic
Colistin, Ciprofloxacin, Doripenem, and Imipenem. The patient's glomerular filtration rate as
assessed by the Cockroft-Gault formula is 20 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 15

This is a case of a 82-year-old patient with pneumonia caused by Klebsiella aerogenes. In vitro, the
isolate is resistant to the antibiotics Ciprofloxacin, Ceftazidime, Ceftriaxone and Piperacillin-
Tazobactam. In vitro, the isolate is susceptible to the antibiotics Tigecycline, Amikacin, Gentamicin,
Cefepime, Ertapenem and Meropenem. The isolate has intermediate susceptibility to Colistin
antibiotics. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 62
mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 16

This is a case of a 60-year-old patient with bacteremia caused by Klebsiella aerogenes. In vitro, the
isolate is resistant to the antibiotics Ceftazidime, Ceftriaxone, Cefepime, Piperacillin-tazobactam,
Doripenem, Imipenem, Ertapenem and Meropenem. In vitro, the isolate is susceptible to the
antibiotics Ciprofloxacin, Tigecycline, Amikacin and Gentamicin. The isolate has intermediate
susceptibility to the antibiotic Colistin. The patient's glomerular filtration rate as assessed by the
Cockroft-Gault formula is 12 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 17

This is a case of a 42-year-old patient with perihepatic intra-abdominal abscess caused by
Enterococcus faecium. In vitro, the isolate is resistant to the antibiotics Ampicillin, Linezolid,
Daptomycin and Vancomycin. The isolate is susceptible to the antibiotics Nitrofurantoin,
Tigecycline, and Doxycycline. The patient's Cockroft-Gault estimated glomerular filtration rate is 45
mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?
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Question 18

This is a case of a 41-year-old patient with urinary tract infection caused by Enterococcus faecium.
In vitro, the isolate is resistant to the antibiotics Ampicillin, Nitrofurantoin, Linezolid and
Vancomycin. In vitro, the isolate is susceptible to the antibiotics Tigecycline, Doxycycline and
Daptomycin. The patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 50
mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 19

This is a case of a 30-year-old patient with pneumonia caused by Staphylococcus aureus. In vitro,
the isolate is resistant to the antibiotics Oxacillin, Doxycycline, Ciprofloxacin, Levofloxacin,
Rifampicin, Nitrofurantoin, Erythromycin, Clindamycin, Daptomycin and Vancomycin. The isolate is
susceptible to the antibiotics trimethoprim-sulfamethoxazole, linezolid, and tigecycline. The
patient's glomerular filtration rate as assessed by the Cockroft-Gault formula is 34 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?

Question 20

This is a case of a 26-year-old patient with urinary tract infection caused by Staphylococcus aureus.
In vitro, the isolate is resistant to the antibiotics Oxacillin, Nitrofurantoin, Erythromycin,
Clindamycin, Daptomycin and Vancomycin. In vitro, the isolate is susceptible to the antibiotics
Rifampicin, Trimethoprim-Sulfamethoxazole, Linezolid, Tigecycline and Doxycycline. The isolate has
intermediate susceptibility to the antibiotics Ciprofloxacin and Levofloxacin. The patient's
glomerular filtration rate as assessed by the Cockroft-Gault formula is 35 mL/min.

1. What is the most appropriate antibiotic that should be prescribed to the patient?

2. What is the most likely mechanism of resistance in the bacterial isolate of this case?
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