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Las Unidades de Terapia Intensiva y su
Control Ambiental
Dra Laura Friedman

Control de Infecciones
(Higiene del Entorno del Paciente)



Las Unidades de
Terapia Intensivay los
Quir6fanos son
Ambientes
Confinadosy
Ecosistemas
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El Microbioma de las UTls

* Origen antropogénico

* Incluye Microorganismos patogénos
* Multiresistentes a antimicrobianos

* Bacterias Hongos Virus

e Caracteristicas adicionales
Formacion de biofilms, Resistencia a
desecaciony condiciones
ambientales

microorganismos microbioma

microbiota

4
A~

pequefios organismos comunidad de microorganismos
que viven en todo tipo y su funcion dentro de un
de entornos entorno especifico, teniendo en
cuenta las condiciones ambientales

. y las interacciones entre ellos
comunidad de

microorganismos en
un entorno especifico



Algunos
Ejemplos

* Acinetobacter baumannii
asociado a superficie

* Pseudomonas aeruginosa
ambientes humedosy
desinfectantes

* Klebsiella pneumoniae
ambientes humedos

Diversos
microorganismos
contaminacion de
medicamentos

Diversos
microorganismos
contaminacion de airey
sistemas de ventilacion

Diversos
microorganismos
productos médicos
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El Retorno de los Fomites

Clinical Infectious Diseases -
LIS |
AIDSA (I
INVITED ARTICLE intections Pismses eciery of Ameries W mEthone e5ocmon .

HEALTHCARE EPIDEMIOLOGY: Robert A. Weinstein, Section Editor

The Role of Patient Care Items as a Fomite in Healthcare-
Associated Outbreaks and Infection Prevention

Hajime Kanamori,'* William A. Rutala,'* and David J. Weber'?

"Division of Infectious Diseases, University of North Carolina School of Medicine, and *Hospital Epidemiology. University of North Carolina Health Care, Chapel Hill

Patient-care items can serve as a source or reservoir for healthcare-associated pathogens in hospitals. We reviewed healthcare- me
associated outbreaks from medical equipment and provide infection prevention recommendations. Multiple healthcare-associated s " -»
outbreaks via a contaminated patient-care item were identified, including infections with multidrug-resistant organisms. The type of mmdo’co‘oﬂlzm
patient care items implicated as a fomite causing healthcare-associated infections (HAIs) has changed over time. Patient populations
at risk were most commonly critically ill patients in adult and neonatal intensive care units. Most fomite related healthcare-associated
outbreaks were due to inappropriate disinfection practices. Repeated healthcare-associated outbreaks via medical equipment high-
light the need for infectious disease professionals to understand that fomites/medical devices may be a source of HAIs. The intro-
duction of new and more complex medical devices will likely increase the risk that such devices serve as a source of HAIs. Assuring
appropriate cleaning and disinfection or sterilization of medical equipment is necessary to prevent future fomite-associated out-
breaks.
Keywords. medical equipment; patient care items; fomite; healthcare-associated infections; outbreaks.

Paciente susceptible




Una Pregunta Compleja: Monitorear el Ambiente de
las UTls o el entorno de los pacientes?

* Monitoreo reactivo o en respuesta a
un brote

 Estudios de Microbioma




Algunas Definiciones

“Concepto | Definicion | Alcance | Duracion | _Ejemplo

Brote Aumento subito de Local o Corto Intoxicacién
casos enun areay limitado alimentaria en
tiempo determinados una escuela

Pseudobrote Apariencia de brotesin Variable Depende dela Contaminacion
incremento real de detecciony
casos correccion
Epidemia Casos porencimade lo Regional, Prolongada Epidemia de
esperado en nacional o gripe

poblacién/area/tiempo internacional



Pasos de Investigacion de un Brote

Box 1
Outbreak investigation

1.
2.

11.
12.
13.

w oL NN kW

Verify the diagnosis and notify laboratory

Determine if this is an outbreak (baseline rates, assess changes in definition and changes in
population)

Generate an epidemic curve and a line list (describe potential cases person, place, and time)
Perform a literature review to guide risk factor assessment

Develop a case definition

Find cases

“Shoe leather epidemiology” talk to staff, evaluate facility structure,

Implement appropriate infection-prevention interventions

Communicate with hospital leadership, and public relations department and risk
department as indicated; involve public health authorities

Generate hypothesis and review cases for common epidemiologic links
Test the hypothesis (case-controlled evaluation)
Perform additional environmental or personnel screening as indicated

Evaluate impact of intervention




Estudio de un Caso

Herramientas de estudio

/4

Una pregunta: Los brotes son clonales ?




Recuperacion de Microorganismos del Complejo A. baumannii-
calcoaceticus (ABC) ambientales

7
1 HP

~Se tomaron un total de 67 de las superficies ambientales de alto contacto cercanas al

entorno de las camas y del equipamiento médico préximo en dos unidades de UT],
durante los meses de noviembre de los afios 2017 .



Identificacion y genotipificacion de
aislamientos de A. baumannii y ensayo
de resistencia a antibioticos

st T

Identificacion bioquimica
A ® Complejo ABC identificado mediante pruebas API 20 NE.

® Todos los aislamientos: Oxidasa negativa y Catalasa positiva.

B Identificacion a nivel molecular

® Espectrometria de masa, MALDI TOF: equipo Microflex Il instrument

(Bruker Daltonik, Bremen, Germany) y el software MALDI Biotyper.
® Scores mayores a 2.

c Resistencia a Carbapenemes

® Ensayos seguin normas CLSI.

® 33 aislamientos de A. baumannii resistentes a carbapenemes.

D Genotipificacion por Rep-PCR

® Técnica basada en PCR con cebadores (Rep1y Rep2).

® Separacion en gel de agarosa (1%), tefiido con bromuro de etidio,
visualizacion UV.

® Analisis manual de imagenes: perfiles clasificados por similitud.

LR Zan3 e anS s uyout-L2°6'7 5 8§ 225 6



Imagen representativa Rep-PCR A. baumanni

7 perfiles de los 23 aislamientos de A. baumannii mas los
3 aislamientos clinicos. Las frecuencias de cada uno de

los genotipos fueron:

Tipos (REP-PCR)
1 2 3 4 5 6 7
Aislamientos 2 3 1 1 11 4 1
Ambientales
Aislamientos Clinicos 0 1 0 0 2 0 0

Analisis de los resultados del perfil genotipico de la imagen de las muestras.
Ref. Calle 1y 10 marcadores de PM 1 kB. Calle 2 aislamiento 11,

calle 3 aislamiento 141, calle 4 aislamiento 150, calle 5
aislamiento 310 A, calle 6, 7,8 aislamientos 411,42C, 421, calle 9
outgroup: Ab 33, aislamiento clinico de coleccion, calle 11
aislamiento 18B, calle 12 aislamiento 250, calle 13 aislamiento
230, calle 14, 15, 17 aislamiento 380, 389 399 respectivamente,

~alla 1 & aiclaminntAa 140 ~alla 1Q aiclarminantAa 00O N



Evidencias de
Brotes
policlonales

Nuevos estudios
incorporan
herramientas
molecularesy
secuenciacion de
genoma completo
y han demostrado
la coexistencia de
varios clones en un
aparente brote

Infection Prevention in Practice 7 (2025) 100430

"
lyclonal Burkholderia cep:

Available online at www.sciencedirect.com

Infection Prevention in Practice

journal homepage: www.elsevier.com/locate/ipip

mplex Outbreak in Periton

Dialysis Patients Caused

'y Contaminated Aqueous
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Horizontal Gene Transfer in a Polyclonal Outbreak of
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toilets and drainage systems as a reservoir
"m polyclonal outbreak of clinical infectio
idrug-resistant Klebsiella oxytoca species
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i e -0 SUMMARY
Carbapenem-Resistant Acinetobacter baumannii
ibelle K. Valenouels ' Lee Thomas ' Sally B Partridge. Tanny van der Reijden.” Background: Nosocomial outbreaks with multidrug-resistant bacteria with a
Lenie Digkshoom.® and Jon Iredell™ ! reservoir in hospital toilets and drainage systems have been increasingly report
Fecioes isciies el Microbiclony, Univeraiy of Syoney, aid fesitinuse fisr (el Pathology and Mialical Rescarch, :r 20:‘;4 Aim: To investigate an increase in bacteraemia with extended-spectrum f-
Westmead Hospital * Svdney, New Sostk Wisles 2145, Austelia, and Depavtent of Infectious Disesies, scember (ESBL)-producing Klebsiella oxytoca at our hospital in 2021; the epidemiolo
Lovifen Usiviersity Mliosd Conter, Leiden, The Nethorkinads outbreak suggested an environmental source.

33 Sepicmber 2Nk o 1K 3 Acozpacd 6 3 her N6 Methods: Available clinical K. oxytoca isolates from patient with infection or r
riage from 2019 to 2022 were collected. Clinical information was gathered fromn
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K. oxytoca and Klebsiella michiganensis. All clusters contained both clinical an
mental isolates. The environmental sampling revealed widespread contaminat
outbreak strains in the outbreak ward, and plasmid analyses indicated possible t
plasmids between species and clones. Most environmental findings in the outbreak:
from toilet water, and enhanced cleaning of bathrooms and toilets was introdi
following year, a decrease in outbreak strains in systemic infections was observed
Conclusion: This investigation uncovered a polyclonal outbreak of multidrug
K. oxytoca and K. michiganensis and unveiled a persistent reservoir of outbre



AAAA Estrategias de

Prevencion

Control de Infecciones
Lavado de manos
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Desinfeccion de superficie
Monitoreo ambiental




Resistencia
de los Microorganismos

Carga microbiana Presencia de biofilms
Efectividad del

proceso de

esistencia ala
desecacion
Tiempo de desinfeccion

exposicion \j Materia
) organica

Concentracion del

agente Factores fisicos y quimicos

Ej: temperaturay pH

Factores que afectan el proceso de desinfeccion



Ejes para un programa de desinfeccion

Desinfeccion
Eficaz







Muchas gracias por su
atencion
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