
Resistente a la meticilina 

Staphylococcus aureus

NIVEL DE AMENAZA GRAVENIVEL DE AMENAZA GRAVE

323700

Estimado de los casos en 

pacientes hospitalizados 

en 2017 

10600

muertes estimadas en 

2017 

$ 1.7b

Estimación de los costos de salud 

atribuibles en 2017

Staphylococcus aureus (S. aureus) son bacterias comunes que se propagan en los centros de salud y la comunidad. meticilina S. aureus ( MRSA) puede causar difícil de tratar Staphylococcus aureus (S. aureus) son bacterias comunes que se propagan en los centros de salud y la comunidad. meticilina S. aureus ( MRSA) puede causar difícil de tratar Staphylococcus aureus (S. aureus) son bacterias comunes que se propagan en los centros de salud y la comunidad. meticilina S. aureus ( MRSA) puede causar difícil de tratar Staphylococcus aureus (S. aureus) son bacterias comunes que se propagan en los centros de salud y la comunidad. meticilina S. aureus ( MRSA) puede causar difícil de tratar 

infecciones por estafilococos debido a la resistencia a algunos antibióticos. 

LO QUE NECESITAS SABER

■ Aunque varios tratamientos están todavía disponibles, el MRSA se ha vuelto 

resistente a muchos antibióticos de primera línea.

■ Mientras que las infecciones por SARM en general están bajando, progresar a prevenir las infecciones 

del torrente sanguíneo por SARM en la asistencia sanitaria se está desacelerando.

■ Las personas que se inyectan drogas son 16 veces más propensas a desarrollar una 

grave infección MRSA (invasivo) que aquellos que no lo hacen.

CASOS EN EL TIEMPO

Casos representados no incluyen las muchas infecciones de la piel que se producen, pero 

no se cultivan y se diagnostican. 
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Resistente a la meticilina Staphylococcus aureus ( MRSA)Resistente a la meticilina Staphylococcus aureus ( MRSA)Resistente a la meticilina Staphylococcus aureus ( MRSA)

MRSA infecciones pueden ser prevenidas 

Las infecciones por SARM se pueden prevenir, y muchas vidas se han salvado a través 

de intervenciones eficaces de control de la infección. Administración de Veteranos (VA) 

centros médicos reducen las tasas de MRSA en un 55% entre 2005 y 2017. Este éxito se 

debió a la puesta en práctica de las intervenciones recomendadas por los CDC en 153 

hospitales de veteranos de todo el país. El VA tomó medidas para impedir la propagación 

del MRSA y dispositivo- y las infecciones asociadas al procedimiento. Esto incluye 

examinar a todos los pacientes para MRSA en la admisión, el seguimiento de las 

infecciones por SARM, utilizando precauciones de contacto (tales como guantes y batas) 

para las personas con MRSA, y aumentar el énfasis en la higiene de las manos.

El éxito también fue impulsado por un cambio en la cultura institucional, lo que hizo que la 

prevención de las infecciones por SARM la responsabilidad de cualquier empleado VA 

cuidado de los pacientes. la adhesión de los empleados con las prácticas de prevención de 

infecciones fue rastreado. Muchos hospitales fuera del sistema de VA también han logrado 

reducir las tasas de MRSA mediante la evaluación de datos del establecimiento e 

implementación de estrategias de prevención recomendadas por los CDC.

REDUCCIONES DE hospitales han estancado

Nuevas estrategias en la atención sanitaria, junto con las recomendaciones actuales de CDC, podrían 

prevenir más infecciones por SARM. infecciones por SARM en las comunidades pueden estar 

conectados a la crisis de opiáceos.
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Ajustadas las tasas de infección del torrente sanguíneo de vigilancia poblacional en seis sitios CDC Emerging Programa de 

infecciones. infecciones de aparición en la comunidad incluyen aquellas en las personas que no han tenido una exposición 

reciente de hospitalización médica o un procedimiento médico invasivo.

RECURSOS EN LÍNEA

Acerca de MRSA

www.cdc.gov/mrsa/index.html

CDC Vital Signs: las infecciones por estafilococos puede matar 

www.cdc.gov/vitalsigns/staph/index.html

Esta hoja informativa forma parte de la resistencia a antibióticos Amenazas Informe de los CDC 2019. 

El informe completo, incluyendo las fuentes de datos, está disponible en www.cdc.gov/DrugResistance/Biggest-Threats.html . El informe completo, incluyendo las fuentes de datos, está disponible en www.cdc.gov/DrugResistance/Biggest-Threats.html . El informe completo, incluyendo las fuentes de datos, está disponible en www.cdc.gov/DrugResistance/Biggest-Threats.html . 
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FARMACORRESISTENTE 

STEOTOCOCOS NEUMONIA

NIVEL DE AMENAZA GRAVENIVEL DE AMENAZA GRAVE

900.000

infecciones 

estimadas en 2014

3600

muertes 

estimadas en 

2014

Steotococos neumonia ( neumococo) es la principal causa de neumonía y meningitis bacterianas en los Estados Unidos. También es una causa común de Steotococos neumonia ( neumococo) es la principal causa de neumonía y meningitis bacterianas en los Estados Unidos. También es una causa común de 

infecciones del torrente sanguíneo e infecciones del oído y la sinusitis.

LO QUE NECESITAS SABER

■ En total, hay más de 2 millones de infecciones neumocócicas cada año en 

los Estados Unidos, lo que resulta en más de 6.000 muertes y $ 4 mil 

millones en los costos totales. En más de 30% de las infecciones, las 

bacterias son resistentes a uno o más antibióticos clínicamente relevantes.

■ La neumonía neumocócica conduce a un estimado 

150.000 hospitalizaciones por adultos cada año y es responsable de $ 1.3 mil 

millones en costos médicos directos (el 65% de los costes directos de todos los 

tratamiento de la enfermedad neumocócica adulto).

■ Resistente a los medicamentos S. pneumoniae es uno de los pocos gérmenes que Resistente a los medicamentos S. pneumoniae es uno de los pocos gérmenes que Resistente a los medicamentos S. pneumoniae es uno de los pocos gérmenes que 

figuran en este informe con una vacuna eficaz para prevenir infecciones, llamada 

vacuna neumocócica conjugada (PCV).

INFECCIONES EN EL TIEMPO DE EDAD

Las tasas de infecciones neumocócicas invasivas resistentes a los antibióticos han disminuido en 

todos los grupos de edad en los Estados Unidos desde 2005 hasta 2017.
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FARMACORRESISTENTE STEOTOCOCOS NEUMONIAFARMACORRESISTENTE STEOTOCOCOS NEUMONIA

VACUNA: AN EFICAZ HERRAMIENTA

La vacuna neumocócica conjugada (PCV) ayuda a prevenir infecciones y retardar 

el desarrollo de resistencia neumocócica. PCV ha reducido las infecciones 

neumocócicas causadas por cepas de la vacuna, la mayoría de los cuales eran 

resistentes, en más de un 90% en los niños. También ha disminuido la 

propagación de la resistencia S. pneumoniae cepas, porque las personas no propagación de la resistencia S. pneumoniae cepas, porque las personas no propagación de la resistencia S. pneumoniae cepas, porque las personas no 

vacunadas se propagan las bacterias. El bloqueo de la propagación reduce las 

infecciones resistentes entre los niños, así como adultos, a través de efectos 

indirectos de la vacuna (o “inmunidad de grupo”). De 2000 a 2009, la PCV7 

proporcionó protección contra siete cepas de neumococo. Estas cepas causaron 

más de 83% de las infecciones invasivas resistentes a los antibióticos en los 

niños antes de la introducción PCV7. Comenzando en 2010, el uso de PCV13 

expandió que la protección para 13 cepas, una de ellas de serotipo 19A- 

representaba más del 30% de las infecciones resistentes antes de la introducción 

PCV13. Desde la introducción PCV entre

niños en Estados Unidos en 2000, las tasas de infecciones neumocócicas 

invasivas resistentes a los antibióticos causadas por cepas de la vacuna se 

redujeron en 97% entre los niños menores de 5 años de edad y en más de un 

60% entre los adultos. El logro de una alta cobertura de vacunación y fomentando 

el uso de antibióticos apropiada será frenar la propagación de la resistencia contra 

el neumococo.

INFECCIONES POR LO LARGO DEL TIEMPO DE ANTIBIÓTICOS

Las infecciones neumocócicas invasivas resistentes a los antibióticos han disminuido en 

los Estados Unidos desde que se introdujeron las PCV.
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*Cualquier antibiótico incluye gérmenes no susceptibles (no sensible) para al menos uno de los siguientes 

antibióticos: penicilina, amoxicilina, eritromicina, cefotaxima, ceftriaxona, cefuroxima, tetraciclina, vancomicina, o 

levofloxacino.

RECURSOS EN LÍNEA

Acerca de la enfermedad neumocócica resistente a los medicamentos

www.cdc.gov/Pneumococcal/Drug-Resistance.html

Datos Bact interactivo: Datos de Vigilancia Bacterial Core Activo 

wwwn.cdc.gov/BactFacts/Index.html

Esta hoja informativa forma parte de la resistencia a antibióticos Amenazas Informe de los CDC 2019. 

El informe completo, incluyendo las fuentes de datos, está disponible en www.cdc.gov/DrugResistance/Biggest-Threats.html . El informe completo, incluyendo las fuentes de datos, está disponible en www.cdc.gov/DrugResistance/Biggest-Threats.html . El informe completo, incluyendo las fuentes de datos, está disponible en www.cdc.gov/DrugResistance/Biggest-Threats.html . 
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FARMACORRESISTENTE 

La tuberculosis ( TUBERCULOSIS) La tuberculosis ( TUBERCULOSIS) 

NIVEL DE AMENAZA GRAVENIVEL DE AMENAZA GRAVE

847

Casos en 

2017

62

Las muertes 

en 2017

$ 164.000

Por caso MDR

$ 526.000

Por caso XDR

La tuberculosis es causada por Tuberculosis micobacteriana, bacterias que suelen atacar los pulmones. TB resistente a los fármacos se desarrolla cuando los La tuberculosis es causada por Tuberculosis micobacteriana, bacterias que suelen atacar los pulmones. TB resistente a los fármacos se desarrolla cuando los La tuberculosis es causada por Tuberculosis micobacteriana, bacterias que suelen atacar los pulmones. TB resistente a los fármacos se desarrolla cuando los 

antibióticos usados ​​para tratar la tuberculosis se usan de forma inadecuada, y se puede propagar.

LO QUE NECESITAS SABER

■ diferenciales TB de persona a persona a través del aire. Es una de las 

enfermedades infecciosas más mortíferas del mundo.

■ En la mayoría de los casos, la tuberculosis es curable; Sin embargo, las personas con TB pueden 

morir sin el tratamiento adecuado. El tratamiento de la tuberculosis farmacorresistente es costoso, 

largas vidas, interrumpe, y puede tener efectos secundarios que amenazan la vida.

■ MDR TB es resistente a dos antibióticos de primera línea. XDR TB es resistente a 

algunos antibióticos de primera y de segunda línea.

■ El número de casos de tuberculosis resistentes a los medicamentos en los Estados Unidos se 

mantienen estables debido a las estrategias de control eficaces.

Los datos representan solamente los casos de Estados Unidos. MDR: resistente a múltiples fármacos. XDR: ampliamente resistentes a los 

medicamentos.

CASOS EN EL TIEMPO

TB es más comúnmente resistentes a isoniazida, uno de los antibióticos antituberculosos de primera línea 

(llamada resistencia a INH).
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FARMACORRESISTENTE TUBERCULOSIS FARMACORRESISTENTE TUBERCULOSIS 

Efectos secundarios tóxicos de 

tuberculosis TRATAMIENTO

El Dr. Dalene von Delft era un médico recién titulado 

en Sudáfrica cuando sus sueños de convertirse en un 

cirujano pediátrico fueron destrozadas. Dalene 

contrajo tuberculosis MDR. El tratamiento se llevó 19 

meses angustiosos.

Dalene tuvo que inyectar antibióticos de segunda línea tóxicas que pueden causar efectos 

secundarios graves. Ella tomó 30 pastillas al día-24 para la tuberculosis y seis para los 

efectos secundarios del tratamiento de la tuberculosis. El tratamiento le hizo tan mal que 

ella empezó a quedarse sordo. Dalene tuvo que tomar decisiones potencialmente 

mortales al tratamiento parada para preservar su audiencia y su carrera. A menudo se 

escucha la música, las canciones preocupado serían los últimos que ha oído.

MDR TB afecta a las personas en los Estados Unidos y en todo el mundo. Dalene 

recuperó debido a un nuevo tratamiento que estaba en desarrollo. Fundó una campaña 

para ayudar a proteger a los trabajadores de la salud y estudiantes de medicina contra 

los riesgos laborales. CDC continúa trabajando para detener la propagación de la 

tuberculosis y proteger la salud de todas las personas.

TIPOS DE RESISTENCIA

tratamiento de la tuberculosis requiere cuatro antibióticos de primera línea: rifampicina, isoniazida, 

pirazinamida y etambutol. Cuando la tuberculosis se vuelve resistente a cualquiera de estos fármacos, que 

limita las opciones de tratamiento y pone al paciente en riesgo de contraer tuberculosis intratable.

TB FARMACORRESISTENTE

Resistente a 1 de 4 antibióticos de primera línea utilizados para TB tratar. El Resistente a 1 de 4 antibióticos de primera línea utilizados para TB tratar. El 

más común es la tuberculosis resistente a INH, que es resistente a la 

isoniazida.

TB MDR

Resistente a 2 de 4 Primera Línea antibióticos, isoniazida y Resistente a 2 de 4 Primera Línea antibióticos, isoniazida y 

rifampicina-los potentes fármacos más a TB tratar.

XDR TB

tipo raro de MDR TB que es también resistente a por lo menos 1 de los 3 tipo raro de MDR TB que es también resistente a por lo menos 1 de los 3 

antibióticos de segunda línea, incluyendo fluoroquinolonas. De segunda 

línea antibióticos pueden ser tóxicos y causar efectos secundarios graves.

antibióticos de primera línea antibióticos de segunda línea

RECURSOS EN LÍNEA

Acerca de la tuberculosis resistente a los medicamentos

www.cdc.gov/TB/Topic/DRTB

Historias personales TB 

www.cdc.gov/TB/Topic/Basics/PersonalStories.htm

Esta hoja informativa forma parte de la resistencia a antibióticos Amenazas Informe de los CDC 2019. 

El informe completo, incluyendo las fuentes de datos, está disponible en www.cdc.gov/DrugResistance/Biggest-Threats.html . El informe completo, incluyendo las fuentes de datos, está disponible en www.cdc.gov/DrugResistance/Biggest-Threats.html . El informe completo, incluyendo las fuentes de datos, está disponible en www.cdc.gov/DrugResistance/Biggest-Threats.html . 
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Amenazas a los antibióticos de la Resistencia en los Estados Unidos, 2019 101

En cuanto a las amenazas 

Estos gérmenes son amenazas para la salud pública que requieren una vigilancia cuidadosa y la acción de prevención:

Resistente a la eritromicina 

GRUPO A ESTREPTOCOCOGRUPO A ESTREPTOCOCO

CLINDAMICINA RESISTENTE 

GRUPO B ESTREPTOCOCOGRUPO B ESTREPTOCOCO
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Resistente a la eritromicina 

GRUPO A ESTREPTOCOCOGRUPO A ESTREPTOCOCO

NIVEL DE AMENAZA SOBRENIVEL DE AMENAZA SOBRE

5400

infecciones 

estimadas en 2017

450

muertes estimadas 

en 2017

Grupo A Streptococcus ( GAS) bacterias pueden causar infecciones leves como dolor de garganta e impétigo, y enfermedades invasivas graves tales como Grupo A Streptococcus ( GAS) bacterias pueden causar infecciones leves como dolor de garganta e impétigo, y enfermedades invasivas graves tales como Grupo A Streptococcus ( GAS) bacterias pueden causar infecciones leves como dolor de garganta e impétigo, y enfermedades invasivas graves tales como 

celulitis, neumonía, infecciones de comer carne, y la sepsis.

LO QUE NECESITAS SABER

■ GAS es la causa bacteriana más común de dolor de garganta, a menudo 

referida como la faringitis estreptocócica. 

■ GAS también puede causar infecciones invasivas graves. Las personas que 

son mayores, con ruptura de la piel, o que tienen enfermedades crónicas 

(como la diabetes) están en mayor riesgo.

■ Cada año en los Estados Unidos, GAS causa aproximadamente 1 a 2,6 millones 

de casos de faringitis estreptocócica, 

12.500 a 20.000 infecciones invasivas, y 1250 a 

1.900 muertes.

■ El aumento de resistencia a la eritromicina y el tratamiento complica 

clindamicina de infecciones de gas.

Los datos representan solamente infecciones invasivas.

INFECCIONES EN EL TIEMPO

resistencia a la eritromicina

El porcentaje de infecciones invasoras por GAS que son resistentes a la eritromicina 

se ha casi triplicado en 8 años.
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Resistente a la eritromicina GRUPO A ESTREPTOCOCOResistente a la eritromicina GRUPO A ESTREPTOCOCOResistente a la eritromicina GRUPO A ESTREPTOCOCO

RESISTENCIA complica el tratamiento

Todos hemos conocido 

alguien que ha tenido la faringitis 

estreptocócica-imaginar si fuera intratable. 

Los gérmenes se extenderían, más 

personas se enferman, y algunos podrían 

desarrollar fiebre reumática, una 

complicación de la faringitis estreptocócica 

que pueden dañar el corazón.

Actualmente, el gas no es resistente a la penicilina o amoxicilina, antibióticos de primera 

línea para la faringitis estreptocócica. Sin embargo, los médicos usan a menudo 

eritromicina y azitromicina (antibióticos macrólidos) para tratar la faringitis estreptocócica, 

especialmente para las personas que son alérgicas a la penicilina. Además, clindamicina, 

en combinación con la penicilina, es el tratamiento recomendado para, infecciones GAS 

lifethreatening severas tales como la enfermedad de comer carne y el síndrome de choque 

tóxico por estreptococos. El aumento de resistencia a la eritromicina y otros macrólidos, y a 

clindamicina complica el tratamiento tanto de la garganta estreptocócica e infecciones 

invasivas graves. Las vacunas están en desarrollo, pero que pasará algún tiempo antes de 

que uno está disponible para su uso.

INFECCIONES EN EL TIEMPO

La eritromicina y CLINDAMICINA RESISTENCIA

Más de uno de cada cinco infecciones invasoras por GAS son causadas por cepas 

eritromicina y clindamicina resistente, lo que limita las opciones de tratamiento del 

paciente.
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RECURSOS EN LÍNEA

Sobre resistentes a eritromicina Grupo A EstreptococoSobre resistentes a eritromicina Grupo A Estreptococo

www.cdc.gov/GroupAStrep/Index.html
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Esta hoja informativa forma parte de la resistencia a antibióticos Amenazas Informe de los CDC 2019. 

El informe completo, incluyendo las fuentes de datos, está disponible en www.cdc.gov/DrugResistance/Biggest-Threats.html . El informe completo, incluyendo las fuentes de datos, está disponible en www.cdc.gov/DrugResistance/Biggest-Threats.html . El informe completo, incluyendo las fuentes de datos, está disponible en www.cdc.gov/DrugResistance/Biggest-Threats.html . 
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CLINDAMICINA RESISTENTE 

GRUPO B ESTREPTOCOCOGRUPO B ESTREPTOCOCO

NIVEL DE AMENAZA SOBRENIVEL DE AMENAZA SOBRE

13000

infecciones estimadas en 

2016

720

muertes estimadas 

en 2016

grupo B Streptococcus ( GBS) es un tipo de bacterias que pueden causar enfermedades, incluyendo infecciones del torrente sanguíneo, neumonía, meningitis y las grupo B Streptococcus ( GBS) es un tipo de bacterias que pueden causar enfermedades, incluyendo infecciones del torrente sanguíneo, neumonía, meningitis y las grupo B Streptococcus ( GBS) es un tipo de bacterias que pueden causar enfermedades, incluyendo infecciones del torrente sanguíneo, neumonía, meningitis y las 

infecciones de la piel severa en personas de todas las edades.

LO QUE NECESITAS SABER

■ En general, cerca de 31.000 infecciones por GBS graves ocurrieron en 2016, 

causando 1.700 muertes.

■ En los adultos, GBS causa infecciones entre las mujeres embarazadas, adultos 

mayores y las personas con ciertas condiciones médicas, como la diabetes. 

■ Las madres pueden transmitir GBS a sus bebés durante el parto, amenazando los recién 

nacidos con sepsis durante la primera semana de vida. Cuando se indica, los médicos 

administran antibióticos madres durante el parto para proteger a sus hijos recién nacidos de la 

enfermedad GBS.

■ La resistencia a la clindamicina tratamiento límites y opciones de prevención para 

adultos con alergia a la penicilina grave.

Los datos representan sólo las infecciones invasivas, incluyendo infecciones del torrente sanguíneo y meningitis.

INFECCIONES EN EL TIEMPO

CLINDAMICINA RESISTENCIA

clindamicina cepas resistentes han causado más de 40% de las infecciones por GBS, lo que 

limita las opciones de prevención y tratamiento para las personas con alergia a la penicilina 

grave.
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CLINDAMICINA RESISTENTE GRUPO B ESTREPTOCOCOCLINDAMICINA RESISTENTE GRUPO B ESTREPTOCOCOCLINDAMICINA RESISTENTE GRUPO B ESTREPTOCOCO

ANTIBIÓTICOS crítica para GBS

Aproximadamente uno de cada cuatro mujeres embarazadas son portadoras de 

bacterias GBS en su cuerpo. Las madres que dan positivo para GBS durante el 

embarazo pueden pasar GBS a sus hijos recién nacidos. Los proveedores de salud 

dan estas madres penicilina o ampicilina durante el parto para prevenir la 

propagación de GBS a los recién nacidos durante el parto. La clindamicina se 

recomienda cuando una madre tiene una alergia a la penicilina grave. La 

clindamicina también puede ser utilizado para las infecciones por GBS adultos tratar 

si el paciente tiene una alergia a la penicilina grave.

Sin embargo, los gérmenes clindamicina-resistentes causan más de 40% de 

las infecciones de GBS. Resistencia a una llamada eritromicina antibiótico 

relacionado es incluso más común de más de 50%. Esto limita seriamente las 

opciones para la prevención de enfermedades y el tratamiento de GBS. Las 

vacunas están en desarrollo para las madres-Tobe para Prevenir 

enfermedades GBS en los recién nacidos. Hasta disponibles, mejorando la 

forma se prescriben antibióticos y llevados ayuda a combatir la propagación y 

el desarrollo de resistencia a los antibióticos, y asegura que estos 

medicamentos que salvan vidas estarán disponibles para las generaciones 

futuras.

INFECCIONES EN EL TIEMPO

resistencia a la eritromicina

cepas resistentes a eritromicina han causado más de la mitad de las infecciones por GBS.
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Datos Bact interactivo: Datos de Vigilancia Bacterial Core Activo 

wwwn.cdc.gov/BactFacts/Index.html

Esta hoja informativa forma parte de la resistencia a antibióticos Amenazas Informe de los CDC 2019. 

El informe completo, incluyendo las fuentes de datos, está disponible en www.cdc.gov/DrugResistance/Biggest-Threats.html . El informe completo, incluyendo las fuentes de datos, está disponible en www.cdc.gov/DrugResistance/Biggest-Threats.html . El informe completo, incluyendo las fuentes de datos, está disponible en www.cdc.gov/DrugResistance/Biggest-Threats.html . 
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Lista de Vigilancia

Lista de Vigilancia de los CDC incluye tres amenazas que no son comunes, o todo el peso de estos gérmenes todavía no se entiende en 

los Estados Unidos. Existe la posibilidad de que estos gérmenes resistentes a traspasar las fronteras y causar morbilidad y mortalidad 

significativas. CDC y otros expertos en salud pública están vigilando de cerca estos gérmenes, que tienen el potencial para ser incluido 

como amenazas enumeradas en el futuro. La detección temprana de gérmenes resistentes dentro de los Estados Unidos, seguido de la 

aplicación de estrategias de prevención, podría reducir la propagación y el impacto en la salud pública.

Resistentes a los azoles 

ASPERGILLUS FUMIGATUS

Aspergillus fumigatus es un hongo que puede causar infecciones potencialmente mortales en personas con sistemas inmunes debilitados. Aspergillus fumigatus es un hongo que puede causar infecciones potencialmente mortales en personas con sistemas inmunes debilitados. 

Estas infecciones se tratan con antifúngicos llamados azoles. Azoles también se utilizan cada vez más en la agricultura para prevenir y 

tratar enfermedades causadas por hongos en los cultivos. azoles uso en medicina humana y la agricultura puede contribuir a la resistencia 

a los medicamentos antifúngicos. Aunque algunas infecciones causadas por resistente a azoles A. fumigatus se han identificado en los a los medicamentos antifúngicos. Aunque algunas infecciones causadas por resistente a azoles A. fumigatus se han identificado en los a los medicamentos antifúngicos. Aunque algunas infecciones causadas por resistente a azoles A. fumigatus se han identificado en los 

Estados Unidos, muchas más infecciones se han reportado en otros países. A. fumigatus es un reto de detectar porque los síntomas son Estados Unidos, muchas más infecciones se han reportado en otros países. A. fumigatus es un reto de detectar porque los síntomas son Estados Unidos, muchas más infecciones se han reportado en otros países. A. fumigatus es un reto de detectar porque los síntomas son 

similares a muchas otras infecciones respiratorias. Cuando

A. fumigatus es identificado como la causa de una infección, la mayoría de los laboratorios de los Estados Unidos no tienen la capacidad de ensayo A. fumigatus es identificado como la causa de una infección, la mayoría de los laboratorios de los Estados Unidos no tienen la capacidad de ensayo 

de resistencia. CDC tiene actualmente de seguimiento limitado para A. fumigatus infecciones, pero CDC están trabajando para entender mejor de resistencia. CDC tiene actualmente de seguimiento limitado para A. fumigatus infecciones, pero CDC están trabajando para entender mejor de resistencia. CDC tiene actualmente de seguimiento limitado para A. fumigatus infecciones, pero CDC están trabajando para entender mejor 

cómo estas infecciones comunes son e identificar las mejores estrategias de prevención.

FARMACORRESISTENTE 

Micoplasma genitalium

M. genitalium bacterias se transmiten por vía sexual y pueden causar uretritis en los hombres (inflamación de la uretra) y pueden M. genitalium bacterias se transmiten por vía sexual y pueden causar uretritis en los hombres (inflamación de la uretra) y pueden 

causar cervicitis en mujeres (inflamación del cuello uterino). Si no se trata,

M. genitalium También puede causar enfermedad inflamatoria pélvica en las mujeres, lo que lleva al dolor pélvico crónico, embarazo M. genitalium También puede causar enfermedad inflamatoria pélvica en las mujeres, lo que lleva al dolor pélvico crónico, embarazo 

ectópico e infertilidad. Pocos antibióticos disponibles para tratar M. genitaliumectópico e infertilidad. Pocos antibióticos disponibles para tratar M. genitalium

infecciones. La resistencia a la azitromicina, que ha sido recomendado para el tratamiento, es alta en todo el mundo. Los CDC están 

colaborando con socios, incluyendo clínicas de ETS y otras agencias federales, en la investigación para comprender mejor la 

prevalencia de M. genitalium en los Estados Unidos y cómo la resistencia se desarrolla en este germen. prevalencia de M. genitalium en los Estados Unidos y cómo la resistencia se desarrolla en este germen. prevalencia de M. genitalium en los Estados Unidos y cómo la resistencia se desarrolla en este germen. 

FARMACORRESISTENTE 

Bordetella pertussis

La tos ferina, una enfermedad respiratoria conocida comúnmente como la tos ferina, es una enfermedad muy contagiosa causada por un 

tipo de bacteria llamada Bordetella pertussis. Puede causar complicaciones graves y en ocasiones mortales, especialmente en los bebés. La tipo de bacteria llamada Bordetella pertussis. Puede causar complicaciones graves y en ocasiones mortales, especialmente en los bebés. La tipo de bacteria llamada Bordetella pertussis. Puede causar complicaciones graves y en ocasiones mortales, especialmente en los bebés. La 

mejor manera de prevenir esta infección es vacunarse. La azitromicina y la eritromicina son los antibióticos recomendados a tratar la tos 

ferina. Mientras que la tos ferina resistente a los antibióticos es raramente reportada en los Estados Unidos, la resistencia se ha 

documentado en otros países. CDC está monitoreando la resistencia en los Estados Unidos mediante pruebas de aislamientos recibidas a 

través del Programa de Infecciones Emergentes de los CDC.
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Resistentes al carbapenem

ENTEROBACTERIACEAE

(CRE)

MATERIAL SUPLEMENTARIO
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Glosario

de eventos adversos: Harms resultantes del uso de la medicación y de eventos adversos: Harms resultantes del uso de la medicación y 

incluyen reacciones alérgicas, efectos secundarios, medicación excesiva, 

y los errores de medicación. 

Amplificación: Un aumento en el número de gérmenes Amplificación: Un aumento en el número de gérmenes 

resistentes en una persona, animal, o el medio ambiente. 

La cría de animales: La práctica de la cría y el cuidado de los La cría de animales: La práctica de la cría y el cuidado de los 

animales de granja. 

la administración de antibióticos: La mejora de la forma se la administración de antibióticos: La mejora de la forma se 

prescriben antibióticos y utilizados. 

las pruebas de sensibilidad a los antibióticos: Una manera de describir cómo los las pruebas de sensibilidad a los antibióticos: Una manera de describir cómo los 

gérmenes sensibles a los antibióticos son particulares. Un antibiótico puede detener el 

crecimiento de o matar a un germen susceptible.

Resistencia antibiótica: Cuando los gérmenes desarrollan la capacidad de Resistencia antibiótica: Cuando los gérmenes desarrollan la capacidad de 

derrotar a los medicamentos diseñados para matarlos. Eso significa que los 

gérmenes no mueren y continúan creciendo.

anticuerpos: proteínas de origen natural producidas por el cuerpo en anticuerpos: proteínas de origen natural producidas por el cuerpo en 

respuesta a los gérmenes invasores. 

antimicrobianos: Los fármacos que tratar las infecciones por matar o antimicrobianos: Los fármacos que tratar las infecciones por matar o 

frenar el crecimiento de los gérmenes causantes de la infección. 

■
antibióticos: Los fármacos que tratar las infecciones causadas por antibióticos: Los fármacos que tratar las infecciones causadas por 

bacterias (por ejemplo, estreptococos en la garganta, enfermedades 

transmitidas por alimentos).

■
antifúngicos: Los fármacos que tratar las infecciones causadas por antifúngicos: Los fármacos que tratar las infecciones causadas por 

hongos (por ejemplo, pie de atleta, infecciones de la levadura).

antibióticos beta-lactámicos: Una clase de antibióticos que han sido de vital antibióticos beta-lactámicos: Una clase de antibióticos que han sido de vital 

importancia para la medicina moderna. Ellos matan a las bacterias mediante la 

unión a las proteínas y por lo tanto detienen el germen de la creación o bien la 

formación de una pared celular.

bioseguridad: Prácticas destinadas a reducir el riesgo de enfermedades bioseguridad: Prácticas destinadas a reducir el riesgo de enfermedades 

están llevando a la granja, se extendió a los animales a través de la 

granja, y se transmiten fuera de la granja. Esto incluye la propiedad de 

los animales se alojan en y en, las personas que interactúan con los 

animales, y los equipos y vehículos que vienen a la propiedad.

carbapenems: Una clase de los antibióticos beta-lactámicos activos contra carbapenems: Una clase de los antibióticos beta-lactámicos activos contra 

muchos organismos Gram-positivos y Gram-negativas, generalmente 

reservado para el tratamiento de las infecciones más resistentes. 

carbapenemase: Una enzima producida por ciertas bacterias, carbapenemase: Una enzima producida por ciertas bacterias, 

incluyendo algunas Enterobacteriaceae, que hace carbapenems, 

celphalosporins y penicilinas ineficaces. 

cefalosporinas: Los antibióticos que matan las bacterias mediante la prevención de cefalosporinas: Los antibióticos que matan las bacterias mediante la prevención de 

la pared celular de la formación correctamente.

Colonización: La presencia de gérmenes sobre o dentro del cuerpo Colonización: La presencia de gérmenes sobre o dentro del cuerpo 

sin síntomas de una infección. 

antibióticos de primera línea: Antibióticos recomendados como el primer antibióticos de primera línea: Antibióticos recomendados como el primer 

tratamiento para las infecciones porque maximizar la posibilidad de curar 

la infección y reducir al mínimo la oportunidad de experimentar daños de 

los antibióticos, incluyendo la resistencia y los efectos secundarios a los 

antibióticos. 

Germen: Muy pequeños organismos vivos, incluyendo bacterias, hongos, Germen: Muy pequeños organismos vivos, incluyendo bacterias, hongos, 

parásitos y virus. En este informe, CDC utiliza “germen” para describir las 

bacterias y hongos, incluyendo patógenos.

Bacterias Gram-negativo: Un grupo de gérmenes, caracterizado por tener Bacterias Gram-negativo: Un grupo de gérmenes, caracterizado por tener 

las paredes celulares relativamente delgadas, que son cada vez más 

resistentes a muchos antibióticos disponibles. A menudo se encuentran 

nuevas formas de desarrollar la resistencia y, a veces pueden compartir estas 

habilidades con otras bacterias, el aumento de la propagación de la 

resistencia. Ejemplos de bacterias Gram-negativos incluyen Acinetobacter especies, resistencia. Ejemplos de bacterias Gram-negativos incluyen Acinetobacter especies, resistencia. Ejemplos de bacterias Gram-negativos incluyen Acinetobacter especies, 

P. aeruginosa, yP. aeruginosa, y

E. coli. 

bacterias Gram-positivas: Un grupo de gérmenes, caracterizado por tener bacterias Gram-positivas: Un grupo de gérmenes, caracterizado por tener 

las paredes celulares gruesas, que son cada vez más resistentes a muchos 

antibióticos disponibles. A menudo se encuentran nuevas formas de 

desarrollar la resistencia y, a veces pueden compartir estas habilidades con 

otras bacterias, el aumento de la propagación de la resistencia. Ejemplos de 

bacterias Gram-positivos incluyen estreptococos, estafilococos, enterococos 

y.

germen asociadas a la salud: A los pacientes germinales pueden obtener germen asociadas a la salud: A los pacientes germinales pueden obtener 

mientras recibe tratamiento médico en hospitales, ambulatorios, hogares de 

ancianos y otras instalaciones donde las personas reciben atención. 

Control de infección: Prevenir o detener la propagación de Control de infección: Prevenir o detener la propagación de 

infecciones. 

Aislar: muestras puras de un germen. Aislar: muestras puras de un germen. 

antibióticos de importancia médica: Los antibióticos que suelen ser necesarios antibióticos de importancia médica: Los antibióticos que suelen ser necesarios 

para tratar las infecciones en las personas. 

microbioma: La comunidad de microbios de origen natural que viven en microbioma: La comunidad de microbios de origen natural que viven en 

o sobre el cuerpo (por ejemplo, el estómago, los intestinos, la piel). 

elementos genéticos móviles: El material genético que puede pasar de elementos genéticos móviles: El material genético que puede pasar de 

germen de gérmenes y resistencia comparten rasgos. Esto significa que 

algunos gérmenes pueden compartir su ADN y hacen otros gérmenes se 

vuelven resistentes.

gérmenes resistentes a múltiples fármacos: Los gérmenes que son gérmenes resistentes a múltiples fármacos: Los gérmenes que son 

resistentes a múltiples antibióticos disponibles para el tratamiento.
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infecciones no susceptibles: Las infecciones que no pueden ser tratados infecciones no susceptibles: Las infecciones que no pueden ser tratados 

eficazmente con ciertos antibióticos. 

Una Salud: Una colaboración, multisectorial y transdisciplinario Una Salud: Una colaboración, multisectorial y transdisciplinario 

enfoque de trabajo en los niveles-con el objetivo de lograr resultados 

óptimos de salud que reconocen la interconexión entre las personas, 

los animales, las plantas y su entorno compartido local, regional, 

nacional y global. 

infecciones Pan-resistentes: Infecciones causadas por gérmenes infecciones Pan-resistentes: Infecciones causadas por gérmenes 

resistentes a todos los antibióticos disponibles para el tratamiento. 

Patógeno: Los gérmenes dañinos que pueden causar la infección.Patógeno: Los gérmenes dañinos que pueden causar la infección.

penicilinas: Los antibióticos que matan las bacterias mediante la unión a las penicilinas: Los antibióticos que matan las bacterias mediante la unión a las 

proteínas y por lo tanto detienen el germen de la creación o bien la formación de 

una pared celular.

Fagos (bacteriófagos): Los virus que infectan y se replican dentro de las Fagos (bacteriófagos): Los virus que infectan y se replican dentro de las 

bacterias. En algunos casos, los fagos pueden matar las bacterias.

Los mecanismos de resistencia: estrategias de defensa que los gérmenes se Los mecanismos de resistencia: estrategias de defensa que los gérmenes se 

desarrollan para ayudarles a sobrevivir y evitar los efectos de los antibióticos. 

infecciones susceptibles: Las infecciones que se pueden tratar infecciones susceptibles: Las infecciones que se pueden tratar 

eficazmente con antibióticos. 

Toxicidad: Tóxicos o nocivos. Toxicidad: Tóxicos o nocivos. 

Factores virulentos: Características que ayudan a causa de una enfermedad Factores virulentos: Características que ayudan a causa de una enfermedad 

germen. 
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acrónimos

La siguiente lista incluye los acrónimos utilizados en el informe. Se definen con el primer uso en el informe.

ABC Sistema de vigilancia activa bacteriana Core

ADE de eventos adversos

AR (AMR) resistencia a los antibióticos (resistencia a los antibióticos)

Lab Network AR Red de Laboratorios Resistencia a los antibióticos

CARB Plan de Acción Nacional para la Lucha contra las bacterias resistentes a los antibióticos

CDC Centros de Control y Prevención de Enfermedades

CRE Carbapenem resistente Enterobacteriaceae

DNA Ácido desoxirribonucleico

BLEE De espectro extendido beta-lacatamase 

FDA Administración de Alimentos y Drogas

FMT trasplante de materia fecal

GAS Grupo A EstreptococoGrupo A Estreptococo

GBS grupo B Estreptococogrupo B Estreptococo

HHS Departamento de Salud y Servicios Humanos de EE.UU.

KPC Klebsiella pneumoniae carbapenemaseKlebsiella pneumoniae carbapenemase

LB bioterapéuticos vivos

LVAD Los dispositivos de asistencia ventricular izquierda

AMREN Resistencia a los antimicrobianos Sistema de Monitoreo

AEAC Las pruebas de amplificación de ácido nucleico

NDM Nueva Delhi metalo-beta-lactamasa

OXA-48 Oxacillinase-48

enfermedades de transmisión sexualenfermedad de transmisión sexual

TATFAR Transatlantic Grupo de trabajo sobre resistencia a los antimicrobianos

EMPUJE Verona integron codificados metalo-beta-lactamasa

WGS Whole Genome Sequencing

QUIEN Organización Mundial de la Salud

ANEXO TÉCNICO



Amenazas a los antibióticos de la Resistencia en los Estados Unidos, 2019 115

Resistente a la eritromicina

GRUPO A ESTREPTOCOCOGRUPO A ESTREPTOCOCO

ANEXO TÉCNICO
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Métodos de datos

Resistente a los medicamentos CampylobacterResistente a los medicamentos Campylobacter

Las estimaciones del número anual de infecciones y muertes por Campylobacter con disminución de la susceptibilidad a la ciprofloxacina o la Las estimaciones del número anual de infecciones y muertes por Campylobacter con disminución de la susceptibilidad a la ciprofloxacina o la Las estimaciones del número anual de infecciones y muertes por Campylobacter con disminución de la susceptibilidad a la ciprofloxacina o la 

azitromicina son reportados. Ellos se obtienen multiplicando una estimación del número anual de Campylobacter infecciones o muertes en los Estados azitromicina son reportados. Ellos se obtienen multiplicando una estimación del número anual de Campylobacter infecciones o muertes en los Estados azitromicina son reportados. Ellos se obtienen multiplicando una estimación del número anual de Campylobacter infecciones o muertes en los Estados 

Unidos 1 por la prevalencia media de resistencia entre Campylobacter jejuni y Campylobacter coli aislamientos recogidos durante 2015-2017 y probados Unidos 1 por la prevalencia media de resistencia entre Campylobacter jejuni y Campylobacter coli aislamientos recogidos durante 2015-2017 y probados Unidos 1 por la prevalencia media de resistencia entre Campylobacter jejuni y Campylobacter coli aislamientos recogidos durante 2015-2017 y probados Unidos 1 por la prevalencia media de resistencia entre Campylobacter jejuni y Campylobacter coli aislamientos recogidos durante 2015-2017 y probados Unidos 1 por la prevalencia media de resistencia entre Campylobacter jejuni y Campylobacter coli aislamientos recogidos durante 2015-2017 y probados Unidos 1 por la prevalencia media de resistencia entre Campylobacter jejuni y Campylobacter coli aislamientos recogidos durante 2015-2017 y probados Unidos 1 por la prevalencia media de resistencia entre Campylobacter jejuni y Campylobacter coli aislamientos recogidos durante 2015-2017 y probados 

por la Resistencia Nacional Antimicrobial System (NARMS) seguimiento. Los aislados fueron probados por microdilución en caldo para determinar las 

concentraciones inhibitorias mínimas (MICs) para la ciprofloxacina, azitromicina y otros antibióticos. 2 los valores de corte epidemiológicos (ECOFFs) concentraciones inhibitorias mínimas (MICs) para la ciprofloxacina, azitromicina y otros antibióticos. 2 los valores de corte epidemiológicos (ECOFFs) concentraciones inhibitorias mínimas (MICs) para la ciprofloxacina, azitromicina y otros antibióticos. 2 los valores de corte epidemiológicos (ECOFFs) 

establecidas por el Comité Europeo de Pruebas de Susceptibilidad Antimicrobiana (EUCAST) se utilizaron para interpretar las CIM para C. jejuni yestablecidas por el Comité Europeo de Pruebas de Susceptibilidad Antimicrobiana (EUCAST) se utilizaron para interpretar las CIM para C. jejuni yestablecidas por el Comité Europeo de Pruebas de Susceptibilidad Antimicrobiana (EUCAST) se utilizaron para interpretar las CIM para C. jejuni y

C. coli. 3 EUCAST utiliza el término “de tipo no silvestre” para describir las bacterias con MICs por encima de los ECOFFs y para distinguirlas de las C. coli. 3 EUCAST utiliza el término “de tipo no silvestre” para describir las bacterias con MICs por encima de los ECOFFs y para distinguirlas de las C. coli. 3 EUCAST utiliza el término “de tipo no silvestre” para describir las bacterias con MICs por encima de los ECOFFs y para distinguirlas de las 

bacterias de “tipo salvaje” sin mecanismos de resistencia. aislamientos de tipo no salvaje se denominan como de “disminución de la susceptibilidad” en 

este informe. por C. jejuni, disminución de la susceptibilidad a la ciprofloxacina se definió como MIC ≥ 1 μ g / ml y la disminución de la susceptibilidad a la este informe. por C. jejuni, disminución de la susceptibilidad a la ciprofloxacina se definió como MIC ≥ 1 μ g / ml y la disminución de la susceptibilidad a la este informe. por C. jejuni, disminución de la susceptibilidad a la ciprofloxacina se definió como MIC ≥ 1 μ g / ml y la disminución de la susceptibilidad a la este informe. por C. jejuni, disminución de la susceptibilidad a la ciprofloxacina se definió como MIC ≥ 1 μ g / ml y la disminución de la susceptibilidad a la este informe. por C. jejuni, disminución de la susceptibilidad a la ciprofloxacina se definió como MIC ≥ 1 μ g / ml y la disminución de la susceptibilidad a la este informe. por C. jejuni, disminución de la susceptibilidad a la ciprofloxacina se definió como MIC ≥ 1 μ g / ml y la disminución de la susceptibilidad a la este informe. por C. jejuni, disminución de la susceptibilidad a la ciprofloxacina se definió como MIC ≥ 1 μ g / ml y la disminución de la susceptibilidad a la 

azitromicina como MIC ≥ 0.5 μ sol/azitromicina como MIC ≥ 0.5 μ sol/azitromicina como MIC ≥ 0.5 μ sol/azitromicina como MIC ≥ 0.5 μ sol/azitromicina como MIC ≥ 0.5 μ sol/

ml. por C. coli, disminución de la susceptibilidad a la ciprofloxacina y la disminución de la susceptibilidad a la azitromicina fueron tanto define como MIC ≥ 1 μ g / ml. por C. coli, disminución de la susceptibilidad a la ciprofloxacina y la disminución de la susceptibilidad a la azitromicina fueron tanto define como MIC ≥ 1 μ g / ml. por C. coli, disminución de la susceptibilidad a la ciprofloxacina y la disminución de la susceptibilidad a la azitromicina fueron tanto define como MIC ≥ 1 μ g / ml. por C. coli, disminución de la susceptibilidad a la ciprofloxacina y la disminución de la susceptibilidad a la azitromicina fueron tanto define como MIC ≥ 1 μ g / ml. por C. coli, disminución de la susceptibilidad a la ciprofloxacina y la disminución de la susceptibilidad a la azitromicina fueron tanto define como MIC ≥ 1 μ g / ml. por C. coli, disminución de la susceptibilidad a la ciprofloxacina y la disminución de la susceptibilidad a la azitromicina fueron tanto define como MIC ≥ 1 μ g / ml. por C. coli, disminución de la susceptibilidad a la ciprofloxacina y la disminución de la susceptibilidad a la azitromicina fueron tanto define como MIC ≥ 1 μ g / 

mL. 

Muchas hipótesis se formularon en la derivación de las estimaciones. Desde ECOFFs sólo están disponibles para

Campylobacter jejuni y Campylobacter coli ( que representaron el ~ 98% de Campylobacter especies probadas por NARMS durante 2015-2017), la Campylobacter jejuni y Campylobacter coli ( que representaron el ~ 98% de Campylobacter especies probadas por NARMS durante 2015-2017), la Campylobacter jejuni y Campylobacter coli ( que representaron el ~ 98% de Campylobacter especies probadas por NARMS durante 2015-2017), la Campylobacter jejuni y Campylobacter coli ( que representaron el ~ 98% de Campylobacter especies probadas por NARMS durante 2015-2017), la Campylobacter jejuni y Campylobacter coli ( que representaron el ~ 98% de Campylobacter especies probadas por NARMS durante 2015-2017), la Campylobacter jejuni y Campylobacter coli ( que representaron el ~ 98% de Campylobacter especies probadas por NARMS durante 2015-2017), la 

prevalencia media de la resistencia se supuso que era el mismo para otras especies cuando se calcula el número estimado de infecciones y muertes 

por resistentes Campylobacter. por resistentes Campylobacter. 

El número estimado de infecciones resistentes de Campylobacter fue dividida por la población de Estados Unidos y se multiplica por 100.000 para El número estimado de infecciones resistentes de Campylobacter fue dividida por la población de Estados Unidos y se multiplica por 100.000 para El número estimado de infecciones resistentes de Campylobacter fue dividida por la población de Estados Unidos y se multiplica por 100.000 para 

calcular el número estimado de infecciones resistentes por cada 100.000 personas. La población de Estados Unidos en 2014 (aproximadamente 318,6 

millones de personas) se utilizó para el cálculo debido a que el número estimado de Campylobacter infecciones en los Estados Unidos se basan en esta millones de personas) se utilizó para el cálculo debido a que el número estimado de Campylobacter infecciones en los Estados Unidos se basan en esta millones de personas) se utilizó para el cálculo debido a que el número estimado de Campylobacter infecciones en los Estados Unidos se basan en esta 

población. 1 Los costes médicos directos estimados se basan en el costo estimado de hospitalización y estimaron costo de las visitas al servicio de población. 1 Los costes médicos directos estimados se basan en el costo estimado de hospitalización y estimaron costo de las visitas al servicio de población. 1 Los costes médicos directos estimados se basan en el costo estimado de hospitalización y estimaron costo de las visitas al servicio de 

urgencias para todos Campylobacter infecciones, en 2014 dólares estadounidenses. 1 Los datos de la encuesta muestran en condado centinela Campylobacter: urgencias para todos Campylobacter infecciones, en 2014 dólares estadounidenses. 1 Los datos de la encuesta muestran en condado centinela Campylobacter: urgencias para todos Campylobacter infecciones, en 2014 dólares estadounidenses. 1 Los datos de la encuesta muestran en condado centinela Campylobacter: urgencias para todos Campylobacter infecciones, en 2014 dólares estadounidenses. 1 Los datos de la encuesta muestran en condado centinela Campylobacter: urgencias para todos Campylobacter infecciones, en 2014 dólares estadounidenses. 1 Los datos de la encuesta muestran en condado centinela Campylobacter: urgencias para todos Campylobacter infecciones, en 2014 dólares estadounidenses. 1 Los datos de la encuesta muestran en condado centinela Campylobacter: 

Resistencia a Través del Tiempo que antes era reported.⁴Resistencia a Través del Tiempo que antes era reported.⁴
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Auris Candida

Nacional Candida auris (C. auris) conteos de casos se obtuvieron a través de difusión mensual de CDC a los departamentos de salud estatales, que realiza un Nacional Candida auris (C. auris) conteos de casos se obtuvieron a través de difusión mensual de CDC a los departamentos de salud estatales, que realiza un Nacional Candida auris (C. auris) conteos de casos se obtuvieron a través de difusión mensual de CDC a los departamentos de salud estatales, que realiza un 

seguimiento de los casos de forma individual como surgió este hongo, pero antes de la vigilancia formal de salud pública podría ser establecida. CDC comenzó a 

recoger datos sobre las C. auris casos en 2016 a raíz de una alerta clínica, pero algunos casos se identificaron retrospectivamente a través de la revisión de datos de recoger datos sobre las C. auris casos en 2016 a raíz de una alerta clínica, pero algunos casos se identificaron retrospectivamente a través de la revisión de datos de recoger datos sobre las C. auris casos en 2016 a raíz de una alerta clínica, pero algunos casos se identificaron retrospectivamente a través de la revisión de datos de 

laboratorio. La más antigua conocida

caso de Estados Unidos se identificó retrospectivamente a partir de un espécimen recogidos en 2013. Los casos se definieron utilizando las definiciones de caso 

estandarizadas para C. Auris. 1 Un caso clínico se define como una persona con cultura de C. aurisestandarizadas para C. Auris. 1 Un caso clínico se define como una persona con cultura de C. aurisestandarizadas para C. Auris. 1 Un caso clínico se define como una persona con cultura de C. aurisestandarizadas para C. Auris. 1 Un caso clínico se define como una persona con cultura de C. aurisestandarizadas para C. Auris. 1 Un caso clínico se define como una persona con cultura de C. auris

desde cualquier sitio del cuerpo cuando se recolectó el espécimen para los fines de diagnóstico o tratamiento de la enfermedad en el curso normal de la atención.

Confirmatorio identificación de especies y pruebas de sensibilidad antifúngica se realizaron a CDC o laboratorios de salud pública que forman parte 

de la Red de Laboratorios de resistencia a los antibióticos. 2 Las tasas de resistencia se calcularon utilizando todos C. auris aislamientos para los que de la Red de Laboratorios de resistencia a los antibióticos. 2 Las tasas de resistencia se calcularon utilizando todos C. auris aislamientos para los que de la Red de Laboratorios de resistencia a los antibióticos. 2 Las tasas de resistencia se calcularon utilizando todos C. auris aislamientos para los que de la Red de Laboratorios de resistencia a los antibióticos. 2 Las tasas de resistencia se calcularon utilizando todos C. auris aislamientos para los que de la Red de Laboratorios de resistencia a los antibióticos. 2 Las tasas de resistencia se calcularon utilizando todos C. auris aislamientos para los que 

la Red Lab AR llevó a cabo la prueba de susceptibilidad antifúngica. CDC realizó la secuenciación de todo el genoma en C. auris para evaluar la la Red Lab AR llevó a cabo la prueba de susceptibilidad antifúngica. CDC realizó la secuenciación de todo el genoma en C. auris para evaluar la la Red Lab AR llevó a cabo la prueba de susceptibilidad antifúngica. CDC realizó la secuenciación de todo el genoma en C. auris para evaluar la 

relación de las cepas en los Estados Unidos y en todo el mundo. 3,4relación de las cepas en los Estados Unidos y en todo el mundo. 3,4
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Carbapenem resistente Acinetobacter baumannii ( CANGREJO)* Carbapenem resistente Acinetobacter baumannii ( CANGREJO)* Carbapenem resistente Acinetobacter baumannii ( CANGREJO)* 

Los datos para este análisis son del Programa de Infecciones Emergentes de los CDC (EIP) en laboratorio activo y poblacional de vigilancia basado. Los 

datos a partir de 2013 es de los sitios en Colorado (5 condados), Georgia (8 condados), Maryland (3 condados), Minnesota (2 condados), Nuevo México 

(1 condado), Nueva York (1 condado) y Oregon (3 condados) . Los datos de 2014-2017 es de Colorado (5 condados), Georgia (8 condados), Maryland (3 

condados), Minnesota (2 condados), Nuevo México (1 condado), Nueva York (1 condado), Oregon (3 condados) y Tennessee (8 condados). Un caso se 

definió como la primera prueba CRAB positiva en un período de 30 días tomada de un sitio normalmente estéril (por ejemplo, sangre, fluido pleural) o en la 

orina que se produjo en un residente área de vigilancia cuya prueba fue identificado tener una MIC de> = 2 μ g / ml para meropenem o imipenem o> 1 μ g / orina que se produjo en un residente área de vigilancia cuya prueba fue identificado tener una MIC de> = 2 μ g / ml para meropenem o imipenem o> 1 μ g / orina que se produjo en un residente área de vigilancia cuya prueba fue identificado tener una MIC de> = 2 μ g / ml para meropenem o imipenem o> 1 μ g / orina que se produjo en un residente área de vigilancia cuya prueba fue identificado tener una MIC de> = 2 μ g / ml para meropenem o imipenem o> 1 μ g / orina que se produjo en un residente área de vigilancia cuya prueba fue identificado tener una MIC de> = 2 μ g / ml para meropenem o imipenem o> 1 μ g / 

ml para doripenem (Bulens et al). laboratorios clínicos locales en cada área de vigilancia realizaron pruebas de sensibilidad a los antimicrobianos e 

informaron el método utilizado. La mayoría de los laboratorios clínicos utilizados automatizados instrumentos de prueba (Reno et al.). Se recogió 

información adicional de susceptibilidad antimicrobiana de registros médicos del paciente y se utiliza para el análisis. Todas las interpretaciones 

reportados se combinaron para la integridad de los antibióticos que se presentan.

Seleccione los 

antibióticos 

2013 2014 2015 2016 2017

Ninguna 

fluoroquinolona 

98% 93% 97% 92% 89%

Todo espectro 

extended- 

β- lactámicosβ- lactámicos

80% 75% 81% 79% 75%

Ampicilina / 

sulbactam 

62% 62% 59% 64% 61%

trimetoprim /

sulfametoxazol 84% 

74% 81% 77% 66%

1 Los aminoglucósidos no se incluyen en esta tabla ya que no se recomienda generalmente como terapias con un solo agente para las infecciones graves de cangrejo.1 Los aminoglucósidos no se incluyen en esta tabla ya que no se recomienda generalmente como terapias con un solo agente para las infecciones graves de cangrejo.
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Clostridioides difficile

National estimates of the number of Clostridioides difficile infections ( C. difficile, CDI) requiring hospitalization or in already hospitalized patients were National estimates of the number of Clostridioides difficile infections ( C. difficile, CDI) requiring hospitalization or in already hospitalized patients were National estimates of the number of Clostridioides difficile infections ( C. difficile, CDI) requiring hospitalization or in already hospitalized patients were National estimates of the number of Clostridioides difficile infections ( C. difficile, CDI) requiring hospitalization or in already hospitalized patients were National estimates of the number of Clostridioides difficile infections ( C. difficile, CDI) requiring hospitalization or in already hospitalized patients were 

obtained from data submitted to CDC’s Emerging Infections Program (EIP)’s C. difficile surveillance program. As of 2017, 35 counties in 10 states obtained from data submitted to CDC’s Emerging Infections Program (EIP)’s C. difficile surveillance program. As of 2017, 35 counties in 10 states obtained from data submitted to CDC’s Emerging Infections Program (EIP)’s C. difficile surveillance program. As of 2017, 35 counties in 10 states 

participated in EIP CDI surveillance. A case of CDI was defined as a positive stool test (toxin or molecular assay) in a person aged ≥ 1 who did not participated in EIP CDI surveillance. A case of CDI was defined as a positive stool test (toxin or molecular assay) in a person aged ≥ 1 who did not participated in EIP CDI surveillance. A case of CDI was defined as a positive stool test (toxin or molecular assay) in a person aged ≥ 1 who did not 

have a positive test during the previous 8 weeks. Medical record review was performed on all CDI cases in 8 of 10 EIP sites and on a random sample 

of 33% of cases from the remaining 2 EIP sites. CDI cases were classified as community-associated if there was no documentation of an overnight 

stay in a healthcare facility in the 12 weeks before the patient’s C. difficile- positive stool specimen; all other CDI cases were classified as stay in a healthcare facility in the 12 weeks before the patient’s C. difficile- positive stool specimen; all other CDI cases were classified as stay in a healthcare facility in the 12 weeks before the patient’s C. difficile- positive stool specimen; all other CDI cases were classified as 

healthcare-associated. Multiple imputation analysis was performed for missing race and epidemiologic class (community-associated versus 

healthcare-associated) based on the distribution of known race and epidemiologic class by age, sex, and EIP site. For the 2 EIP sites that performed 

sampling, we used the distribution of known race, age, sex, epidemiologic class, and hospitalization data among sampled cases to estimate these data 

for the non-sampled cases using domain analysis. The population estimates from the U.S. Census Bureau, stratified by age, sex, and race distribution 

of the U.S. and EIP population, were used to calculate the sampled weights to estimate the 2012–2017 national burden of CDI requiring hospitalization 

or in already hospitalized patients. To account for the increasing diagnostic use of nucleic acid amplification test (NAAT) since 2011, we built two 

logistic regression models, one for community-associated CDI and another for healthcare-associated CDI, adjusting for age, sex, race, and diagnostic 

methods (i.e., NAAT vs other test types). To assess the change in national estimates of CDI hospitalizations from 2012 to 2017, we used the NAAT 

coefficient from the logistic regression models to hold NAAT usage rate constant at the same rate as it was in 2011 (55%), while accounting for age, 

sex, and race of the U.S. population. 

The estimated number of CDI deaths in 2017 was calculated by multiplying the national estimate of the number of CDIs requiring hospitalization by an 

estimate of CDI-attributable mortality (expressed as a percentage) obtained from the literature. Although estimates of CDI-attributable mortality 

published since 2000 range from 4.5% to 16.7%, the attributable mortality of CDI appears higher during epidemic periods; estimates of attributable 

mortality range from 4.5% to 5.7% during endemic periods. 1 Because it was derived from a patient population most similar to patients with CDI mortality range from 4.5% to 5.7% during endemic periods. 1 Because it was derived from a patient population most similar to patients with CDI mortality range from 4.5% to 5.7% during endemic periods. 1 Because it was derived from a patient population most similar to patients with CDI 

requiring hospitalization, an estimate of attributable mortality of 5.7% at 180 days was used. 2requiring hospitalization, an estimate of attributable mortality of 5.7% at 180 days was used. 2

In order to derive a nationally representative estimate of the attributable costs of hospital-onset CDI, we used information from four published studies 

that developed estimates of cost using studies that included large study populations or studies that conducted a meta-analysis on costs based on 

multiple studies. 3–6 Table 1 presents the estimates from the four studies of the attributable per infection CDI costs. Adjusting these estimates to 2017 multiple studies. 3–6 Table 1 presents the estimates from the four studies of the attributable per infection CDI costs. Adjusting these estimates to 2017 multiple studies. 3–6 Table 1 presents the estimates from the four studies of the attributable per infection CDI costs. Adjusting these estimates to 2017 

dollars using the Producer Price index, 7 the costs ranged from just over $10,000 to approximately $18,000 per infection. Using the average of these dollars using the Producer Price index, 7 the costs ranged from just over $10,000 to approximately $18,000 per infection. Using the average of these dollars using the Producer Price index, 7 the costs ranged from just over $10,000 to approximately $18,000 per infection. Using the average of these 

estimates, our estimate for the attributable cost per hospital-onset CDI is $12,675. This cost does not include any downstream healthcare costs that 

may occur after the index hospitalization, nor does it include any economic impacts to the patient from lost work time, diminished productivity, pain and 

suffering, or any long-term morbidities resulting from the infection. To determine the estimated national attributable cost of hospital-onset CDI in 2017, 

we first determined the estimated national burden of hospital-onset CDI based on the proportion of hospitalized CDI cases reported to EIP that were 

hospital-onset CDI. We then multiplied the estimated national burden of hospital-onset CDI by $12,675. 
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Table 1: Attributable CDI Hospital Costs

First Author 

(year) 

Type of Study Estimation of 

Costs 

$ year Mean of 

Estimates 

Adjustment to 2017 $ (*PPI) Attributable 

Cost (2017 $)

3 McGlone et al. 3 McGlone et al. 

(2010) 

cost simulation model Graves 

method** 

2010 $9,177 1.132 $10,385

4 Bysshe et al. 4 Bysshe et al. 

(2017) 

systematic 

literature review

meta-analysis (9 

studies) 

2015 $17,260 1.039 $17,933

5 Stewart & 5 Stewart & 

Hollenbeak 

(2007)

Retrospective cohort 

NIS data

propensity- 

matching 

2007 $8,426 1.219 $10,275 

6Zimlichman et al. 

(2012)

systematic 

literature review

meta-analysis (2 

studies)

2012 $11,285 1.073 $12,105

Mean of estimates $12,675

* * Lost revenue for each case was determined by the cost of a bed-day for each CDI-attributable additional length of stay for each episode.

We determined the incidence rate (defined as the number of cases per 100,000 population) of long- term care facility (LTCF)-onset CDI using data 

from CDC’s Emerging Infections Program (EIP). Thirty-five counties in 10 states participated in EIP CDI surveillance. A case of CDI was defined as a 

positive stool test (toxin or molecular assay) in a person aged ≥ 1 without a positive test during the prior 8 weeks. Cases were categorized as positive stool test (toxin or molecular assay) in a person aged ≥ 1 without a positive test during the prior 8 weeks. Cases were categorized as positive stool test (toxin or molecular assay) in a person aged ≥ 1 without a positive test during the prior 8 weeks. Cases were categorized as 

LTCF-onset if the C. difficile- positive stool was collected in a LTCF or from a LTCF resident who had a positive stool test within 3 days of hospital LTCF-onset if the C. difficile- positive stool was collected in a LTCF or from a LTCF resident who had a positive stool test within 3 days of hospital LTCF-onset if the C. difficile- positive stool was collected in a LTCF or from a LTCF resident who had a positive stool test within 3 days of hospital 

admission. We limited this analysis to persons aged ≥ 65 years. Multiple imputation analysis was performed for missing race and epidemiologic class. admission. We limited this analysis to persons aged ≥ 65 years. Multiple imputation analysis was performed for missing race and epidemiologic class. admission. We limited this analysis to persons aged ≥ 65 years. Multiple imputation analysis was performed for missing race and epidemiologic class. 

Medical record review was performed on all CDI cases in 8 of 10 EIP sites and on a random sample of cases from 2 EIP sites. For the 2 EIP sites 

where only a sample of cases underwent medical record review, domain analysis was used to estimate race and epidemiologic class using a weighted 

frequency based on 33% random sampling. The LTCF-onset CDI incidence rates from 2011 to 2015 were calculated using the US Census data. We 

assessed the change in LTCF-onset CDI incidence rates from 2011 to 2015 by using a generalized linear mixed model with negative binomial 

distribution, adjusting for sex, race, and the percent of cases diagnosed by nucleic acid amplification test.
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Extended-spectrum beta-lactamase (ESBL-) producing Enterobacteriaceae †Extended-spectrum beta-lactamase (ESBL-) producing Enterobacteriaceae †

ESBL infections data were obtained from a pilot surveillance project carried out from October 1, 2017 through December 31, 2017. Active laboratory- 

and population-based surveillance took place in selected counties in New Mexico (1 country), New York (1 county), and Tennessee (4 counties), and 

at sentinel facilities in Colorado (1 county) and Georgia (1 county). A case was defined as the first positive test from a sterile site (e.g., blood, pleural 

fluid, etc.) in a 30-day period for Escherichia coli, Klebsiella pneumoniae, or fluid, etc.) in a 30-day period for Escherichia coli, Klebsiella pneumoniae, or fluid, etc.) in a 30-day period for Escherichia coli, Klebsiella pneumoniae, or 

Klebsiella oxytoca resistant to ≥ 1 extended-spectrum cephalosporin (ceftazidime, cefotaxime, ceftriaxone) and non-resistant to all carbapenem Klebsiella oxytoca resistant to ≥ 1 extended-spectrum cephalosporin (ceftazidime, cefotaxime, ceftriaxone) and non-resistant to all carbapenem Klebsiella oxytoca resistant to ≥ 1 extended-spectrum cephalosporin (ceftazidime, cefotaxime, ceftriaxone) and non-resistant to all carbapenem Klebsiella oxytoca resistant to ≥ 1 extended-spectrum cephalosporin (ceftazidime, cefotaxime, ceftriaxone) and non-resistant to all carbapenem 

antibiotics that occurred in a surveillance area resident. Information about potential risk factors was abstracted from medical records. Cases were 

categorized using medical record review as 1) hospital-onset if the positive test occurred on or after the fourth day of a hospital stay; 

2) long-term care facility onset if the patient was in a long-term care facility three days before the positive test, 3) community-onset, with recent 

healthcare exposure, otherwise if the patient had one of several significant prior health care exposures such as a recent inpatient health care facility 

stay, surgery, chronic dialysis or indwelling devices; or, 4) community-associated, if the patient had none of the care exposures listed above.

† These methods refer to page 2 of the extended-spectrum beta-lactamase (ESBL) producing Enterobacteriaceae pathogen page. See page 134 for additional 

methods.
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Erythromycin-resistant Group A Streptococcus ( GAS)Erythromycin-resistant Group A Streptococcus ( GAS)Erythromycin-resistant Group A Streptococcus ( GAS)

Estimates of the proportion of GAS isolates resistant to erythromycin and clindamycin are from isolates collected through Active Bacterial Core 

surveillance (ABCs), which is part of CDC’s Emerging Infections Program (EIP) network. 1 ABCs conducts surveillance for invasive bacterial infections, surveillance (ABCs), which is part of CDC’s Emerging Infections Program (EIP) network. 1 ABCs conducts surveillance for invasive bacterial infections, surveillance (ABCs), which is part of CDC’s Emerging Infections Program (EIP) network. 1 ABCs conducts surveillance for invasive bacterial infections, 

including GAS, at 10 sites located throughout the United States. In 2017, the surveillance population for GAS was approximately 34 million people. 

Isolates are collected on an estimated 80% of all cases (approximately 1200-1900 isolates per year) and sent to reference laboratories for 

susceptibility testing to 14 different antibiotics (ampicillin, cefazolin, cefotaxime, cefoxitin, ceftizoxime, ciprofloxacin, clindamycin, daptomycin, 

erythromycin, levofloxacin, linezolid, penicillin, tetracycline, and vancomycin) using Clinical and Laboratory Standards Institute (CLSI) methods until 

2015. 2 Beginning in 2016, susceptibility to antibiotics was predicted from whole-genome sequencing data. 32015. 2 Beginning in 2016, susceptibility to antibiotics was predicted from whole-genome sequencing data. 32015. 2 Beginning in 2016, susceptibility to antibiotics was predicted from whole-genome sequencing data. 32015. 2 Beginning in 2016, susceptibility to antibiotics was predicted from whole-genome sequencing data. 3

Cases and deaths were estimated by applying the 2017 resistant rate to erythromycin (22.8%) to total cases (23,650) and total deaths 

(1,980) reported in the 2017 report of ABCs. 4 Erythomycin and clindamycin resistance rates from 2015–2017 are based on data collected (1,980) reported in the 2017 report of ABCs. 4 Erythomycin and clindamycin resistance rates from 2015–2017 are based on data collected (1,980) reported in the 2017 report of ABCs. 4 Erythomycin and clindamycin resistance rates from 2015–2017 are based on data collected 

through ABCs.
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Clindamycin-resistant Group B StreptococcusClindamycin-resistant Group B Streptococcus

Estimates of the proportion of GBS isolates resistant to erythromycin and clindamycin are from isolates collected through Active Bacterial Core 

surveillance (ABCs), which is part of CDC’s Emerging Infections Program (EIP) network. ABCs conducts surveillance for invasive bacterial infections, 

including GBS, at 10 sites located throughout the United States representing a population of approximately 37 million persons. 1including GBS, at 10 sites located throughout the United States representing a population of approximately 37 million persons. 1

Surveillance isolates were collected from 7 ABCs sites until 2013; an 8 th site began collecting isolates in 2014. In 2016, isolates were collected from Surveillance isolates were collected from 7 ABCs sites until 2013; an 8 th site began collecting isolates in 2014. In 2016, isolates were collected from Surveillance isolates were collected from 7 ABCs sites until 2013; an 8 th site began collecting isolates in 2014. In 2016, isolates were collected from 

~80% (approximately 2200) of cases from these 8 sites. Reference laboratories performed susceptibility testing to 14 different antibiotics (ampicillin, 

cefazolin, cefotaxime, cefoxitin, ceftizoxime, ciprofloxacin, clindamycin, daptomycin, erythromycin, levofloxacin, linezolid, penicillin, tetracycline, and 

vancomycin) using Clinical and Laboratory Standards Institute (CLSI) methods until 2015. 2 Beginning in 2016, susceptibility to antibiotics were vancomycin) using Clinical and Laboratory Standards Institute (CLSI) methods until 2015. 2 Beginning in 2016, susceptibility to antibiotics were vancomycin) using Clinical and Laboratory Standards Institute (CLSI) methods until 2015. 2 Beginning in 2016, susceptibility to antibiotics were 

predicted from whole-genome sequencing data. 3,4 Estimates of severe disease are also from ABCs. predicted from whole-genome sequencing data. 3,4 Estimates of severe disease are also from ABCs. predicted from whole-genome sequencing data. 3,4 Estimates of severe disease are also from ABCs. 

Cases and deaths were estimated by applying the 2016 overall resistance rate to clindamycin (42%) from the ABCs antimicrobial susceptibilities 

report to total cases (30,800) and total deaths (1,700) reported in the 2016 ABCs GBS surveillance report. 5report to total cases (30,800) and total deaths (1,700) reported in the 2016 ABCs GBS surveillance report. 5
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Methicillin-resistant Staphylococcus aureus ( MRSA) ‡Methicillin-resistant Staphylococcus aureus ( MRSA) ‡Methicillin-resistant Staphylococcus aureus ( MRSA) ‡Methicillin-resistant Staphylococcus aureus ( MRSA) ‡

MRSA bloodstream infection data are from CDC’s Emerging Infections Program (EIP) active laboratory- and population-based surveillance, which 

collected data from California (3 counties), Connecticut (statewide), Georgia (8 counties), Minnesota (1 county), New York (1 county) and Tennessee 

(1 county). These sites reported surveillance data from 2005–2016. In 2016, the total number of people living in areas covered by EIP surveillance 

was 13 million people. A case of MRSA bloodstream infection was defined as a positive blood culture for MRSA from a surveillance area resident who 

had not previously tested positive for MRSA in a normally sterile site (e.g., blood, pleural fluid) during the previous 30 days. The number of new cases 

per year was calculated per 100,000 people counted in the US Census and stratified according to when each person tested positive for MRSA, which 

was determined through medical record review as 1) hospital-onset if the positive culture occurred on or after the fourth day of a hospital stay; 

2) healthcare–associated community-onset if the positive culture occurred in an outpatient or during the first 3 days of hospitalization in a patient with 

one of several significant prior healthcare exposures; and 3) community-associated. Community-onset infections include health care–associated 

community-onset and community-associated infections in people without prior health care exposure. Adjusted annual decreases were modeled using 

Poisson regression and accounting for changes in the overall population and dialysis population demographics. Postcensus bridged-race census files 

were used for EIP analyses. 
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Drug-resistant Neisseria gonorrhoeaeDrug-resistant Neisseria gonorrhoeae

Estimates of the number of gonococcal infections with any resistance pattern, including reduced susceptibility to cephalosporins or 

azithromycin, are included in this report. They are derived by multiplying an estimate of the annual number of gonococcal infections in the 

United States 1 by the prevalence of reduced susceptibility or resistance among urethral Neisseria gonorrhoeae isolates collected and tested United States 1 by the prevalence of reduced susceptibility or resistance among urethral Neisseria gonorrhoeae isolates collected and tested United States 1 by the prevalence of reduced susceptibility or resistance among urethral Neisseria gonorrhoeae isolates collected and tested United States 1 by the prevalence of reduced susceptibility or resistance among urethral Neisseria gonorrhoeae isolates collected and tested United States 1 by the prevalence of reduced susceptibility or resistance among urethral Neisseria gonorrhoeae isolates collected and tested 

by the Gonococcal Isolate Surveillance Project (GISP) during 2017. 2by the Gonococcal Isolate Surveillance Project (GISP) during 2017. 2

Many assumptions were made in deriving the estimates. Data from the National Health and Nutrition Examination Survey (NHANES) provided 

gonorrhea prevalence estimates; NHANES only measures urogenital infections and does not include oropharyngeal or rectal infections. The average 

duration of infection, used to calculate incidence, was based on expert opinion due to an absence of published data. Also, estimates of resistance in 

GISP are from a sentinel surveillance system. Compared to the regional distribution of reported gonococcal infections, GISP relatively over-samples 

patients from the West Coast, where resistance traditionally first emerges in the United States. The Clinical Laboratory Standards Institute (CLSI) 

categorizes susceptibility to cefixime and ceftriaxone as minimum inhibitory concentrations (MICs) ≤ 0.25 μ g/ml. 3 For this analysis, isolates with categorizes susceptibility to cefixime and ceftriaxone as minimum inhibitory concentrations (MICs) ≤ 0.25 μ g/ml. 3 For this analysis, isolates with categorizes susceptibility to cefixime and ceftriaxone as minimum inhibitory concentrations (MICs) ≤ 0.25 μ g/ml. 3 For this analysis, isolates with categorizes susceptibility to cefixime and ceftriaxone as minimum inhibitory concentrations (MICs) ≤ 0.25 μ g/ml. 3 For this analysis, isolates with categorizes susceptibility to cefixime and ceftriaxone as minimum inhibitory concentrations (MICs) ≤ 0.25 μ g/ml. 3 For this analysis, isolates with categorizes susceptibility to cefixime and ceftriaxone as minimum inhibitory concentrations (MICs) ≤ 0.25 μ g/ml. 3 For this analysis, isolates with categorizes susceptibility to cefixime and ceftriaxone as minimum inhibitory concentrations (MICs) ≤ 0.25 μ g/ml. 3 For this analysis, isolates with 

cefixime MICs ≥ 0.25 μ g/ml were considered to have reduced cefixime susceptibility, and isolates with ceftriaxone MICs ≥ 0.125 μ g/ml were cefixime MICs ≥ 0.25 μ g/ml were considered to have reduced cefixime susceptibility, and isolates with ceftriaxone MICs ≥ 0.125 μ g/ml were cefixime MICs ≥ 0.25 μ g/ml were considered to have reduced cefixime susceptibility, and isolates with ceftriaxone MICs ≥ 0.125 μ g/ml were cefixime MICs ≥ 0.25 μ g/ml were considered to have reduced cefixime susceptibility, and isolates with ceftriaxone MICs ≥ 0.125 μ g/ml were cefixime MICs ≥ 0.25 μ g/ml were considered to have reduced cefixime susceptibility, and isolates with ceftriaxone MICs ≥ 0.125 μ g/ml were cefixime MICs ≥ 0.25 μ g/ml were considered to have reduced cefixime susceptibility, and isolates with ceftriaxone MICs ≥ 0.125 μ g/ml were cefixime MICs ≥ 0.25 μ g/ml were considered to have reduced cefixime susceptibility, and isolates with ceftriaxone MICs ≥ 0.125 μ g/ml were cefixime MICs ≥ 0.25 μ g/ml were considered to have reduced cefixime susceptibility, and isolates with ceftriaxone MICs ≥ 0.125 μ g/ml were cefixime MICs ≥ 0.25 μ g/ml were considered to have reduced cefixime susceptibility, and isolates with ceftriaxone MICs ≥ 0.125 μ g/ml were 

considered to have reduced ceftriaxone susceptibility. An azithromycin MIC ≥ 2.0 μ g/ml was considered to have reduced azithromycin susceptibility. considered to have reduced ceftriaxone susceptibility. An azithromycin MIC ≥ 2.0 μ g/ml was considered to have reduced azithromycin susceptibility. considered to have reduced ceftriaxone susceptibility. An azithromycin MIC ≥ 2.0 μ g/ml was considered to have reduced azithromycin susceptibility. considered to have reduced ceftriaxone susceptibility. An azithromycin MIC ≥ 2.0 μ g/ml was considered to have reduced azithromycin susceptibility. considered to have reduced ceftriaxone susceptibility. An azithromycin MIC ≥ 2.0 μ g/ml was considered to have reduced azithromycin susceptibility. 

Resistance to any antimicrobial includes resistance to penicillin (MIC ≥ 2.0 μ g/ml), tetracycline (MIC ≥ 2.0 μ g/ml), ciprofloxacin (MIC ≥ 1.0 μ g/ml), or Resistance to any antimicrobial includes resistance to penicillin (MIC ≥ 2.0 μ g/ml), tetracycline (MIC ≥ 2.0 μ g/ml), ciprofloxacin (MIC ≥ 1.0 μ g/ml), or Resistance to any antimicrobial includes resistance to penicillin (MIC ≥ 2.0 μ g/ml), tetracycline (MIC ≥ 2.0 μ g/ml), ciprofloxacin (MIC ≥ 1.0 μ g/ml), or Resistance to any antimicrobial includes resistance to penicillin (MIC ≥ 2.0 μ g/ml), tetracycline (MIC ≥ 2.0 μ g/ml), ciprofloxacin (MIC ≥ 1.0 μ g/ml), or Resistance to any antimicrobial includes resistance to penicillin (MIC ≥ 2.0 μ g/ml), tetracycline (MIC ≥ 2.0 μ g/ml), ciprofloxacin (MIC ≥ 1.0 μ g/ml), or Resistance to any antimicrobial includes resistance to penicillin (MIC ≥ 2.0 μ g/ml), tetracycline (MIC ≥ 2.0 μ g/ml), ciprofloxacin (MIC ≥ 1.0 μ g/ml), or Resistance to any antimicrobial includes resistance to penicillin (MIC ≥ 2.0 μ g/ml), tetracycline (MIC ≥ 2.0 μ g/ml), ciprofloxacin (MIC ≥ 1.0 μ g/ml), or Resistance to any antimicrobial includes resistance to penicillin (MIC ≥ 2.0 μ g/ml), tetracycline (MIC ≥ 2.0 μ g/ml), ciprofloxacin (MIC ≥ 1.0 μ g/ml), or Resistance to any antimicrobial includes resistance to penicillin (MIC ≥ 2.0 μ g/ml), tetracycline (MIC ≥ 2.0 μ g/ml), ciprofloxacin (MIC ≥ 1.0 μ g/ml), or Resistance to any antimicrobial includes resistance to penicillin (MIC ≥ 2.0 μ g/ml), tetracycline (MIC ≥ 2.0 μ g/ml), ciprofloxacin (MIC ≥ 1.0 μ g/ml), or Resistance to any antimicrobial includes resistance to penicillin (MIC ≥ 2.0 μ g/ml), tetracycline (MIC ≥ 2.0 μ g/ml), ciprofloxacin (MIC ≥ 1.0 μ g/ml), or Resistance to any antimicrobial includes resistance to penicillin (MIC ≥ 2.0 μ g/ml), tetracycline (MIC ≥ 2.0 μ g/ml), ciprofloxacin (MIC ≥ 1.0 μ g/ml), or Resistance to any antimicrobial includes resistance to penicillin (MIC ≥ 2.0 μ g/ml), tetracycline (MIC ≥ 2.0 μ g/ml), ciprofloxacin (MIC ≥ 1.0 μ g/ml), or 

reduced susceptibility to the cephalosporins or azithromycin.

GISP, established in 1986, is a sentinel antibiotic-resistant gonorrhea surveillance system with partners that include CDC, sexually transmitted disease 

clinics, and local public health labs at 20–35 sentinel sites, and regional laboratories in the United States. 4 Gonococcal isolates are collected for culture clinics, and local public health labs at 20–35 sentinel sites, and regional laboratories in the United States. 4 Gonococcal isolates are collected for culture clinics, and local public health labs at 20–35 sentinel sites, and regional laboratories in the United States. 4 Gonococcal isolates are collected for culture 

from up to the first 25 men diagnosed with gonococcal urethritis at each sentinel site each month. Antimicrobial susceptibility testing is performed using 

agar dilution for a panel of antimicrobials at regional labs that includes penicillin, tetracycline, ciprofloxacin, cefixime, ceftriaxone, and azithromycin.

To estimate the actual cost of antibiotic-resistant gonorrhea in the United States, the calculation includes the estimated discounted lifetime direct 

medical cost of the 550,000 antibiotic-resistant gonococcal infections each year, including cost of care for acute infections and sequelae, using 

methods published previously (adjusted to 2018 dollars). 5 Because costs are different for men and women due to higher sequelae costs in women, methods published previously (adjusted to 2018 dollars). 5 Because costs are different for men and women due to higher sequelae costs in women, methods published previously (adjusted to 2018 dollars). 5 Because costs are different for men and women due to higher sequelae costs in women, 

the sex ratio of diagnosed and reported infections in 2017 2 was applied to the 2017 number of estimated antibiotic-resistant gonococcal infections to the sex ratio of diagnosed and reported infections in 2017 2 was applied to the 2017 number of estimated antibiotic-resistant gonococcal infections to the sex ratio of diagnosed and reported infections in 2017 2 was applied to the 2017 number of estimated antibiotic-resistant gonococcal infections to 

calculate the total cost of antibiotic-resistant gonorrhea (as noted above, GISP collects isolates from men only for susceptibility testing). The 

emergence of antibiotic-resistant gonorrhea can result in notable increases in gonorrhea incidence and adverse health outcomes, and in the number 

of new HIV infections attributable to the facilitative effects of gonorrhea on HIV transmission and acquisition. 6,7 Even without incorporating potential of new HIV infections attributable to the facilitative effects of gonorrhea on HIV transmission and acquisition. 6,7 Even without incorporating potential of new HIV infections attributable to the facilitative effects of gonorrhea on HIV transmission and acquisition. 6,7 Even without incorporating potential 

increases in gonorrhea incidence or HIV attributable to antibiotic-resistant gonorrhea, the estimated discounted lifetime direct medical cost of 

resistant gonorrhea is $133. 4 million annually. resistant gonorrhea is $133. 4 million annually. resistant gonorrhea is $133. 4 million annually. 

Neisseria gonorrhoeae: Emerging Antibiotic Resistance Neisseria gonorrhoeae: Emerging Antibiotic Resistance 

Notes: Data from Gonococcal Isolate Surveillance Project (GISP). Prevalence of fluoroquinolone, penicillin, or tetracycline resistance Notes: Data from Gonococcal Isolate Surveillance Project (GISP). Prevalence of fluoroquinolone, penicillin, or tetracycline resistance 

[fluoroquinolone (ciprofloxacin) = MIC ≥ 1.0 µ g/mL; penicillin = MIC ≥ 2.0 µ g/mL or β- lactamase positive; tetracycline = MIC ≥ 2.0 µ g/mL] or elevated [fluoroquinolone (ciprofloxacin) = MIC ≥ 1.0 µ g/mL; penicillin = MIC ≥ 2.0 µ g/mL or β- lactamase positive; tetracycline = MIC ≥ 2.0 µ g/mL] or elevated [fluoroquinolone (ciprofloxacin) = MIC ≥ 1.0 µ g/mL; penicillin = MIC ≥ 2.0 µ g/mL or β- lactamase positive; tetracycline = MIC ≥ 2.0 µ g/mL] or elevated [fluoroquinolone (ciprofloxacin) = MIC ≥ 1.0 µ g/mL; penicillin = MIC ≥ 2.0 µ g/mL or β- lactamase positive; tetracycline = MIC ≥ 2.0 µ g/mL] or elevated [fluoroquinolone (ciprofloxacin) = MIC ≥ 1.0 µ g/mL; penicillin = MIC ≥ 2.0 µ g/mL or β- lactamase positive; tetracycline = MIC ≥ 2.0 µ g/mL] or elevated [fluoroquinolone (ciprofloxacin) = MIC ≥ 1.0 µ g/mL; penicillin = MIC ≥ 2.0 µ g/mL or β- lactamase positive; tetracycline = MIC ≥ 2.0 µ g/mL] or elevated [fluoroquinolone (ciprofloxacin) = MIC ≥ 1.0 µ g/mL; penicillin = MIC ≥ 2.0 µ g/mL or β- lactamase positive; tetracycline = MIC ≥ 2.0 µ g/mL] or elevated [fluoroquinolone (ciprofloxacin) = MIC ≥ 1.0 µ g/mL; penicillin = MIC ≥ 2.0 µ g/mL or β- lactamase positive; tetracycline = MIC ≥ 2.0 µ g/mL] or elevated [fluoroquinolone (ciprofloxacin) = MIC ≥ 1.0 µ g/mL; penicillin = MIC ≥ 2.0 µ g/mL or β- lactamase positive; tetracycline = MIC ≥ 2.0 µ g/mL] or elevated [fluoroquinolone (ciprofloxacin) = MIC ≥ 1.0 µ g/mL; penicillin = MIC ≥ 2.0 µ g/mL or β- lactamase positive; tetracycline = MIC ≥ 2.0 µ g/mL] or elevated [fluoroquinolone (ciprofloxacin) = MIC ≥ 1.0 µ g/mL; penicillin = MIC ≥ 2.0 µ g/mL or β- lactamase positive; tetracycline = MIC ≥ 2.0 µ g/mL] or elevated [fluoroquinolone (ciprofloxacin) = MIC ≥ 1.0 µ g/mL; penicillin = MIC ≥ 2.0 µ g/mL or β- lactamase positive; tetracycline = MIC ≥ 2.0 µ g/mL] or elevated [fluoroquinolone (ciprofloxacin) = MIC ≥ 1.0 µ g/mL; penicillin = MIC ≥ 2.0 µ g/mL or β- lactamase positive; tetracycline = MIC ≥ 2.0 µ g/mL] or elevated [fluoroquinolone (ciprofloxacin) = MIC ≥ 1.0 µ g/mL; penicillin = MIC ≥ 2.0 µ g/mL or β- lactamase positive; tetracycline = MIC ≥ 2.0 µ g/mL] or elevated [fluoroquinolone (ciprofloxacin) = MIC ≥ 1.0 µ g/mL; penicillin = MIC ≥ 2.0 µ g/mL or β- lactamase positive; tetracycline = MIC ≥ 2.0 µ g/mL] or elevated 

azithromycin, cefixime, or ceftriaxone MICs [azithromycin = MIC ≥ 1.0 µ g/mL (2000–2004); ≥ 2.0 µ g/mL (2005–2017); cefixime = MIC ≥ 0.25 µ g/azithromycin, cefixime, or ceftriaxone MICs [azithromycin = MIC ≥ 1.0 µ g/mL (2000–2004); ≥ 2.0 µ g/mL (2005–2017); cefixime = MIC ≥ 0.25 µ g/azithromycin, cefixime, or ceftriaxone MICs [azithromycin = MIC ≥ 1.0 µ g/mL (2000–2004); ≥ 2.0 µ g/mL (2005–2017); cefixime = MIC ≥ 0.25 µ g/azithromycin, cefixime, or ceftriaxone MICs [azithromycin = MIC ≥ 1.0 µ g/mL (2000–2004); ≥ 2.0 µ g/mL (2005–2017); cefixime = MIC ≥ 0.25 µ g/azithromycin, cefixime, or ceftriaxone MICs [azithromycin = MIC ≥ 1.0 µ g/mL (2000–2004); ≥ 2.0 µ g/mL (2005–2017); cefixime = MIC ≥ 0.25 µ g/azithromycin, cefixime, or ceftriaxone MICs [azithromycin = MIC ≥ 1.0 µ g/mL (2000–2004); ≥ 2.0 µ g/mL (2005–2017); cefixime = MIC ≥ 0.25 µ g/azithromycin, cefixime, or ceftriaxone MICs [azithromycin = MIC ≥ 1.0 µ g/mL (2000–2004); ≥ 2.0 µ g/mL (2005–2017); cefixime = MIC ≥ 0.25 µ g/azithromycin, cefixime, or ceftriaxone MICs [azithromycin = MIC ≥ 1.0 µ g/mL (2000–2004); ≥ 2.0 µ g/mL (2005–2017); cefixime = MIC ≥ 0.25 µ g/azithromycin, cefixime, or ceftriaxone MICs [azithromycin = MIC ≥ 1.0 µ g/mL (2000–2004); ≥ 2.0 µ g/mL (2005–2017); cefixime = MIC ≥ 0.25 µ g/azithromycin, cefixime, or ceftriaxone MICs [azithromycin = MIC ≥ 1.0 µ g/mL (2000–2004); ≥ 2.0 µ g/mL (2005–2017); cefixime = MIC ≥ 0.25 µ g/azithromycin, cefixime, or ceftriaxone MICs [azithromycin = MIC ≥ 1.0 µ g/mL (2000–2004); ≥ 2.0 µ g/mL (2005–2017); cefixime = MIC ≥ 0.25 µ g/azithromycin, cefixime, or ceftriaxone MICs [azithromycin = MIC ≥ 1.0 µ g/mL (2000–2004); ≥ 2.0 µ g/mL (2005–2017); cefixime = MIC ≥ 0.25 µ g/azithromycin, cefixime, or ceftriaxone MICs [azithromycin = MIC ≥ 1.0 µ g/mL (2000–2004); ≥ 2.0 µ g/mL (2005–2017); cefixime = MIC ≥ 0.25 µ g/

mL); ceftriaxone = MIC ≥ 0.125 µ g/mL]. Cefixime susceptibility was not tested in 2007 and 2008.mL); ceftriaxone = MIC ≥ 0.125 µ g/mL]. Cefixime susceptibility was not tested in 2007 and 2008.mL); ceftriaxone = MIC ≥ 0.125 µ g/mL]. Cefixime susceptibility was not tested in 2007 and 2008.mL); ceftriaxone = MIC ≥ 0.125 µ g/mL]. Cefixime susceptibility was not tested in 2007 and 2008.mL); ceftriaxone = MIC ≥ 0.125 µ g/mL]. Cefixime susceptibility was not tested in 2007 and 2008.

Neisseria gonorrhoeae: STD Treatment Across Settings Neisseria gonorrhoeae: STD Treatment Across Settings 

Notes: Includes 10 jurisdictions participating in the STD Surveillance Network (SSuN); proportions and 95% confidence intervals reflect weighted Notes: Includes 10 jurisdictions participating in the STD Surveillance Network (SSuN); proportions and 95% confidence intervals reflect weighted 

estimates for all diagnosed and reported gonococcal infections in participating jurisdictions where patients received recommended gonorrhea treatment 

by provider type.
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Drug-resistant nontyphoidal SalmonellaDrug-resistant nontyphoidal Salmonella

Estimates of the annual number of infections from nontyphoidal Salmonella that were resistant to ceftriaxone, were ciprofloxacin nonsusceptible, had Estimates of the annual number of infections from nontyphoidal Salmonella that were resistant to ceftriaxone, were ciprofloxacin nonsusceptible, had Estimates of the annual number of infections from nontyphoidal Salmonella that were resistant to ceftriaxone, were ciprofloxacin nonsusceptible, had 

decreased susceptibility to azithromycin, had any clinical resistance, or had clinical multidrug resistance are reported. The estimated number of deaths 

from nontyphoidal Salmonella with any clinical resistance is also reported. These estimates were derived by multiplying the estimate of the annual from nontyphoidal Salmonella with any clinical resistance is also reported. These estimates were derived by multiplying the estimate of the annual from nontyphoidal Salmonella with any clinical resistance is also reported. These estimates were derived by multiplying the estimate of the annual 

number of nontyphoidal Salmonella infections or deaths in the United States 1 by the average prevalence of resistance among nontyphoidal Salmonella isolates number of nontyphoidal Salmonella infections or deaths in the United States 1 by the average prevalence of resistance among nontyphoidal Salmonella isolates number of nontyphoidal Salmonella infections or deaths in the United States 1 by the average prevalence of resistance among nontyphoidal Salmonella isolates number of nontyphoidal Salmonella infections or deaths in the United States 1 by the average prevalence of resistance among nontyphoidal Salmonella isolates number of nontyphoidal Salmonella infections or deaths in the United States 1 by the average prevalence of resistance among nontyphoidal Salmonella isolates number of nontyphoidal Salmonella infections or deaths in the United States 1 by the average prevalence of resistance among nontyphoidal Salmonella isolates number of nontyphoidal Salmonella infections or deaths in the United States 1 by the average prevalence of resistance among nontyphoidal Salmonella isolates 

during 2015–2017 and tested by the National Antimicrobial Resistance Monitoring System (NARMS). Isolates were tested by broth microdilution to 

determine minimum inhibitory concentrations (MICs) for ceftriaxone, ciprofloxacin, azithromycin, ampicillin, trimethoprim-sulfamethoxazole, and other 

antibiotics. 2 Breakpoints defined by the Clinical and Laboratory Standards Institute (CLSI) were used to categorize MICs when available.3 Isolates with antibiotics. 2 Breakpoints defined by the Clinical and Laboratory Standards Institute (CLSI) were used to categorize MICs when available.3 Isolates with antibiotics. 2 Breakpoints defined by the Clinical and Laboratory Standards Institute (CLSI) were used to categorize MICs when available.3 Isolates with 

ciprofloxacin MICs categorized by CLSI as intermediate (MIC = 0.12–0.5 μ g/ml) or resistant (MIC ≥ 1 μ g/ml) were considered ciprofloxacin ciprofloxacin MICs categorized by CLSI as intermediate (MIC = 0.12–0.5 μ g/ml) or resistant (MIC ≥ 1 μ g/ml) were considered ciprofloxacin ciprofloxacin MICs categorized by CLSI as intermediate (MIC = 0.12–0.5 μ g/ml) or resistant (MIC ≥ 1 μ g/ml) were considered ciprofloxacin ciprofloxacin MICs categorized by CLSI as intermediate (MIC = 0.12–0.5 μ g/ml) or resistant (MIC ≥ 1 μ g/ml) were considered ciprofloxacin ciprofloxacin MICs categorized by CLSI as intermediate (MIC = 0.12–0.5 μ g/ml) or resistant (MIC ≥ 1 μ g/ml) were considered ciprofloxacin ciprofloxacin MICs categorized by CLSI as intermediate (MIC = 0.12–0.5 μ g/ml) or resistant (MIC ≥ 1 μ g/ml) were considered ciprofloxacin ciprofloxacin MICs categorized by CLSI as intermediate (MIC = 0.12–0.5 μ g/ml) or resistant (MIC ≥ 1 μ g/ml) were considered ciprofloxacin 

nonsusceptible. For azithromycin, CLSI breakpoints are only established for Salmonella serotype Typhi, with MIC ≥ 32 μ g/ml categorized as resistant nonsusceptible. For azithromycin, CLSI breakpoints are only established for Salmonella serotype Typhi, with MIC ≥ 32 μ g/ml categorized as resistant nonsusceptible. For azithromycin, CLSI breakpoints are only established for Salmonella serotype Typhi, with MIC ≥ 32 μ g/ml categorized as resistant nonsusceptible. For azithromycin, CLSI breakpoints are only established for Salmonella serotype Typhi, with MIC ≥ 32 μ g/ml categorized as resistant nonsusceptible. For azithromycin, CLSI breakpoints are only established for Salmonella serotype Typhi, with MIC ≥ 32 μ g/ml categorized as resistant nonsusceptible. For azithromycin, CLSI breakpoints are only established for Salmonella serotype Typhi, with MIC ≥ 32 μ g/ml categorized as resistant nonsusceptible. For azithromycin, CLSI breakpoints are only established for Salmonella serotype Typhi, with MIC ≥ 32 μ g/ml categorized as resistant 

based on MIC distribution data and limited clinical data. 3 In this report, nontyphoidal Salmonella isolates with an azithromycin MIC ≥ 32 μ g/ml were based on MIC distribution data and limited clinical data. 3 In this report, nontyphoidal Salmonella isolates with an azithromycin MIC ≥ 32 μ g/ml were based on MIC distribution data and limited clinical data. 3 In this report, nontyphoidal Salmonella isolates with an azithromycin MIC ≥ 32 μ g/ml were based on MIC distribution data and limited clinical data. 3 In this report, nontyphoidal Salmonella isolates with an azithromycin MIC ≥ 32 μ g/ml were based on MIC distribution data and limited clinical data. 3 In this report, nontyphoidal Salmonella isolates with an azithromycin MIC ≥ 32 μ g/ml were based on MIC distribution data and limited clinical data. 3 In this report, nontyphoidal Salmonella isolates with an azithromycin MIC ≥ 32 μ g/ml were based on MIC distribution data and limited clinical data. 3 In this report, nontyphoidal Salmonella isolates with an azithromycin MIC ≥ 32 μ g/ml were based on MIC distribution data and limited clinical data. 3 In this report, nontyphoidal Salmonella isolates with an azithromycin MIC ≥ 32 μ g/ml were based on MIC distribution data and limited clinical data. 3 In this report, nontyphoidal Salmonella isolates with an azithromycin MIC ≥ 32 μ g/ml were 

considered to have decreased susceptibility to azithromycin. Isolates were defined as having “any clinical resistance” if they met at least one of the 

following criteria: resistant to ceftriaxone, nonsusceptible to ciprofloxacin, decreased susceptibility to azithromycin, resistant to ampicillin, or resistant to 

trimethoprim-sulfamethoxazole. Isolates were defined as having “clinical multidrug resistance” if they met at least three of those criteria. 

Many assumptions were made in deriving the estimates. The estimated number of infections from resistant nontyphoidal Salmonella was divided by the Many assumptions were made in deriving the estimates. The estimated number of infections from resistant nontyphoidal Salmonella was divided by the Many assumptions were made in deriving the estimates. The estimated number of infections from resistant nontyphoidal Salmonella was divided by the 

U.S. population and multiplied by 100,000 to calculate the estimated number of infections from resistant Salmonella per 100,000 population. The U.S. U.S. population and multiplied by 100,000 to calculate the estimated number of infections from resistant Salmonella per 100,000 population. The U.S. U.S. population and multiplied by 100,000 to calculate the estimated number of infections from resistant Salmonella per 100,000 population. The U.S. 

population in 2014 (approximately 318.6 million people) was used for the calculations because the estimated number of nontyphoidal Salmonella infections population in 2014 (approximately 318.6 million people) was used for the calculations because the estimated number of nontyphoidal Salmonella infections population in 2014 (approximately 318.6 million people) was used for the calculations because the estimated number of nontyphoidal Salmonella infections 

in the United States was based on this population. 1 The estimated direct medical costs were based on estimated cost of hospitalization and estimated in the United States was based on this population. 1 The estimated direct medical costs were based on estimated cost of hospitalization and estimated in the United States was based on this population. 1 The estimated direct medical costs were based on estimated cost of hospitalization and estimated 

cost of emergency department visits for nontyphoidal Salmonella infections, in 2014 US dollars. 1cost of emergency department visits for nontyphoidal Salmonella infections, in 2014 US dollars. 1cost of emergency department visits for nontyphoidal Salmonella infections, in 2014 US dollars. 1cost of emergency department visits for nontyphoidal Salmonella infections, in 2014 US dollars. 1
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Drug-resistant Salmonella Serotype TyphiDrug-resistant Salmonella Serotype TyphiDrug-resistant Salmonella Serotype Typhi

Estimates of the annual number of infections and deaths from Salmonella serotype Typhi that were ciprofloxacin nonsusceptible are reported. They Estimates of the annual number of infections and deaths from Salmonella serotype Typhi that were ciprofloxacin nonsusceptible are reported. They Estimates of the annual number of infections and deaths from Salmonella serotype Typhi that were ciprofloxacin nonsusceptible are reported. They 

were derived by multiplying the estimated annual number of Typhi infections or deaths in the United States 1 by the average prevalence of ciprofloxacin were derived by multiplying the estimated annual number of Typhi infections or deaths in the United States 1 by the average prevalence of ciprofloxacin were derived by multiplying the estimated annual number of Typhi infections or deaths in the United States 1 by the average prevalence of ciprofloxacin 

nonsusceptible Typhi isolates collected during 2015–2017 and tested by the National Antimicrobial Resistance Monitoring System (NARMS). Isolates 

were tested by broth microdilution to determine the minimum inhibitory concentrations (MICs) for ciprofloxacin and other antibiotics. 2 Breakpoints were tested by broth microdilution to determine the minimum inhibitory concentrations (MICs) for ciprofloxacin and other antibiotics. 2 Breakpoints were tested by broth microdilution to determine the minimum inhibitory concentrations (MICs) for ciprofloxacin and other antibiotics. 2 Breakpoints 

defined by the Clinical and Laboratory Standards Institute (CLSI) were used to categorize ciprofloxacin MICs. 3 Isolates with ciprofloxacin MICs defined by the Clinical and Laboratory Standards Institute (CLSI) were used to categorize ciprofloxacin MICs. 3 Isolates with ciprofloxacin MICs defined by the Clinical and Laboratory Standards Institute (CLSI) were used to categorize ciprofloxacin MICs. 3 Isolates with ciprofloxacin MICs 

categorized by CLSI as intermediate (MIC = 0.12–0.5 μ g/ml) or resistant (MIC ≥ 1 μ g/categorized by CLSI as intermediate (MIC = 0.12–0.5 μ g/ml) or resistant (MIC ≥ 1 μ g/categorized by CLSI as intermediate (MIC = 0.12–0.5 μ g/ml) or resistant (MIC ≥ 1 μ g/categorized by CLSI as intermediate (MIC = 0.12–0.5 μ g/ml) or resistant (MIC ≥ 1 μ g/categorized by CLSI as intermediate (MIC = 0.12–0.5 μ g/ml) or resistant (MIC ≥ 1 μ g/categorized by CLSI as intermediate (MIC = 0.12–0.5 μ g/ml) or resistant (MIC ≥ 1 μ g/categorized by CLSI as intermediate (MIC = 0.12–0.5 μ g/ml) or resistant (MIC ≥ 1 μ g/

ml) were considered ciprofloxacin nonsusceptible.

Many assumptions were made in deriving the estimates. The estimated number of illnesses from ciprofloxacin nonsusceptible Salmonella Typhi Many assumptions were made in deriving the estimates. The estimated number of illnesses from ciprofloxacin nonsusceptible Salmonella Typhi Many assumptions were made in deriving the estimates. The estimated number of illnesses from ciprofloxacin nonsusceptible Salmonella Typhi 

was divided by the US population and multiplied by 

100,000 to calculate the estimated number of ciprofloxacin nonsusceptible infections per 100,000 people. The US population in 2006 (approximately 

299 million people) was used for the calculations because the estimated number of Typhi infections in the United States was based on this population. 

Worldwide case estimates are from published sources. 4Worldwide case estimates are from published sources. 4
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Drug-Resistant ShigellaDrug-Resistant Shigella

Estimates of the annual number of infections from Shigella that were resistant to ciprofloxacin, had decreased susceptibility to ciprofloxacin (DSC), Estimates of the annual number of infections from Shigella that were resistant to ciprofloxacin, had decreased susceptibility to ciprofloxacin (DSC), Estimates of the annual number of infections from Shigella that were resistant to ciprofloxacin, had decreased susceptibility to ciprofloxacin (DSC), 

had decreased susceptibility to azithromycin (DSA), were either ciprofloxacin resistant or had DSA, or were ciprofloxacin resistant and had DSA are had decreased susceptibility to azithromycin (DSA), were either ciprofloxacin resistant or had DSA, or were ciprofloxacin resistant and had DSA are had decreased susceptibility to azithromycin (DSA), were either ciprofloxacin resistant or had DSA, or were ciprofloxacin resistant and had DSA are had decreased susceptibility to azithromycin (DSA), were either ciprofloxacin resistant or had DSA, or were ciprofloxacin resistant and had DSA are had decreased susceptibility to azithromycin (DSA), were either ciprofloxacin resistant or had DSA, or were ciprofloxacin resistant and had DSA are 

reported. The estimated number of deaths from Shigella that were either ciprofloxacin resistant or had DSA is also reported. These estimates were reported. The estimated number of deaths from Shigella that were either ciprofloxacin resistant or had DSA is also reported. These estimates were reported. The estimated number of deaths from Shigella that were either ciprofloxacin resistant or had DSA is also reported. These estimates were reported. The estimated number of deaths from Shigella that were either ciprofloxacin resistant or had DSA is also reported. These estimates were reported. The estimated number of deaths from Shigella that were either ciprofloxacin resistant or had DSA is also reported. These estimates were 

derived by multiplying an estimate of the annual number of Shigelladerived by multiplying an estimate of the annual number of Shigella

infections or deaths in the United States 1 by the prevalence of Shigella isolates with resistance or decreased susceptibility collected during 2015–2017 infections or deaths in the United States 1 by the prevalence of Shigella isolates with resistance or decreased susceptibility collected during 2015–2017 infections or deaths in the United States 1 by the prevalence of Shigella isolates with resistance or decreased susceptibility collected during 2015–2017 infections or deaths in the United States 1 by the prevalence of Shigella isolates with resistance or decreased susceptibility collected during 2015–2017 infections or deaths in the United States 1 by the prevalence of Shigella isolates with resistance or decreased susceptibility collected during 2015–2017 

and tested by the National Antimicrobial Resistance Monitoring System (NARMS). Isolates were tested by broth microdilution to determine minimum 

inhibitory concentrations (MICs) for ciprofloxacin, azithromycin, and other antibiotics. 2 Clinical breakpoints and epidemiological cutoff values (ECVs) inhibitory concentrations (MICs) for ciprofloxacin, azithromycin, and other antibiotics. 2 Clinical breakpoints and epidemiological cutoff values (ECVs) inhibitory concentrations (MICs) for ciprofloxacin, azithromycin, and other antibiotics. 2 Clinical breakpoints and epidemiological cutoff values (ECVs) 

defined by the Clinical and Laboratory Standards Institute (CLSI) were used to categorize MICs when available. 3 Isolates with a ciprofloxacin MIC ≥ 1 μ g/ml defined by the Clinical and Laboratory Standards Institute (CLSI) were used to categorize MICs when available. 3 Isolates with a ciprofloxacin MIC ≥ 1 μ g/ml defined by the Clinical and Laboratory Standards Institute (CLSI) were used to categorize MICs when available. 3 Isolates with a ciprofloxacin MIC ≥ 1 μ g/ml defined by the Clinical and Laboratory Standards Institute (CLSI) were used to categorize MICs when available. 3 Isolates with a ciprofloxacin MIC ≥ 1 μ g/ml defined by the Clinical and Laboratory Standards Institute (CLSI) were used to categorize MICs when available. 3 Isolates with a ciprofloxacin MIC ≥ 1 μ g/ml defined by the Clinical and Laboratory Standards Institute (CLSI) were used to categorize MICs when available. 3 Isolates with a ciprofloxacin MIC ≥ 1 μ g/ml defined by the Clinical and Laboratory Standards Institute (CLSI) were used to categorize MICs when available. 3 Isolates with a ciprofloxacin MIC ≥ 1 μ g/ml 

were categorized as resistant per CLSI’s clinical breakpoint. Isolates with a ciprofloxacin MIC ≥ 0.12 μ g/ml and <1 μ g/ml may often carry resistance were categorized as resistant per CLSI’s clinical breakpoint. Isolates with a ciprofloxacin MIC ≥ 0.12 μ g/ml and <1 μ g/ml may often carry resistance were categorized as resistant per CLSI’s clinical breakpoint. Isolates with a ciprofloxacin MIC ≥ 0.12 μ g/ml and <1 μ g/ml may often carry resistance were categorized as resistant per CLSI’s clinical breakpoint. Isolates with a ciprofloxacin MIC ≥ 0.12 μ g/ml and <1 μ g/ml may often carry resistance were categorized as resistant per CLSI’s clinical breakpoint. Isolates with a ciprofloxacin MIC ≥ 0.12 μ g/ml and <1 μ g/ml may often carry resistance were categorized as resistant per CLSI’s clinical breakpoint. Isolates with a ciprofloxacin MIC ≥ 0.12 μ g/ml and <1 μ g/ml may often carry resistance were categorized as resistant per CLSI’s clinical breakpoint. Isolates with a ciprofloxacin MIC ≥ 0.12 μ g/ml and <1 μ g/ml may often carry resistance 

genes and were defined as having DSC in this report. This definition includes MICs categorized as “susceptible” (MIC ≤ 0.25 μ g/ml) and “intermediate” genes and were defined as having DSC in this report. This definition includes MICs categorized as “susceptible” (MIC ≤ 0.25 μ g/ml) and “intermediate” genes and were defined as having DSC in this report. This definition includes MICs categorized as “susceptible” (MIC ≤ 0.25 μ g/ml) and “intermediate” genes and were defined as having DSC in this report. This definition includes MICs categorized as “susceptible” (MIC ≤ 0.25 μ g/ml) and “intermediate” genes and were defined as having DSC in this report. This definition includes MICs categorized as “susceptible” (MIC ≤ 0.25 μ g/ml) and “intermediate” 

(MIC=0.5 μ g/ml) by CLSI. Clinical breakpoints for azithromycin have not been established for Shigella; instead ECVs established by CLSI were used (MIC=0.5 μ g/ml) by CLSI. Clinical breakpoints for azithromycin have not been established for Shigella; instead ECVs established by CLSI were used (MIC=0.5 μ g/ml) by CLSI. Clinical breakpoints for azithromycin have not been established for Shigella; instead ECVs established by CLSI were used (MIC=0.5 μ g/ml) by CLSI. Clinical breakpoints for azithromycin have not been established for Shigella; instead ECVs established by CLSI were used (MIC=0.5 μ g/ml) by CLSI. Clinical breakpoints for azithromycin have not been established for Shigella; instead ECVs established by CLSI were used 

to interpret azithromycin MICs and define DSA. CLSI uses the term “non-wild-type” to describe bacteria with MICs above the ECV and to distinguish 

them from “wild-type” bacteria without resistance mechanisms. Azithromycin ECVs have been established by CLSI for Shigella sonnei ( MIC ≥ 32 μ g/ml) them from “wild-type” bacteria without resistance mechanisms. Azithromycin ECVs have been established by CLSI for Shigella sonnei ( MIC ≥ 32 μ g/ml) them from “wild-type” bacteria without resistance mechanisms. Azithromycin ECVs have been established by CLSI for Shigella sonnei ( MIC ≥ 32 μ g/ml) them from “wild-type” bacteria without resistance mechanisms. Azithromycin ECVs have been established by CLSI for Shigella sonnei ( MIC ≥ 32 μ g/ml) them from “wild-type” bacteria without resistance mechanisms. Azithromycin ECVs have been established by CLSI for Shigella sonnei ( MIC ≥ 32 μ g/ml) them from “wild-type” bacteria without resistance mechanisms. Azithromycin ECVs have been established by CLSI for Shigella sonnei ( MIC ≥ 32 μ g/ml) them from “wild-type” bacteria without resistance mechanisms. Azithromycin ECVs have been established by CLSI for Shigella sonnei ( MIC ≥ 32 μ g/ml) 

and 

Shigella flexneri ( MIC ≥ 16 μ g/ml) but not for other species. In this report, Shigella flexneri isolates with MIC Shigella flexneri ( MIC ≥ 16 μ g/ml) but not for other species. In this report, Shigella flexneri isolates with MIC Shigella flexneri ( MIC ≥ 16 μ g/ml) but not for other species. In this report, Shigella flexneri isolates with MIC Shigella flexneri ( MIC ≥ 16 μ g/ml) but not for other species. In this report, Shigella flexneri isolates with MIC Shigella flexneri ( MIC ≥ 16 μ g/ml) but not for other species. In this report, Shigella flexneri isolates with MIC Shigella flexneri ( MIC ≥ 16 μ g/ml) but not for other species. In this report, Shigella flexneri isolates with MIC Shigella flexneri ( MIC ≥ 16 μ g/ml) but not for other species. In this report, Shigella flexneri isolates with MIC Shigella flexneri ( MIC ≥ 16 μ g/ml) but not for other species. In this report, Shigella flexneri isolates with MIC 

≥ 16 μ g/ml were defined as having DSA; all other species of Shigella ( including sonnei) with MIC ≥ 32 μ g/ml were defined as having DSA.≥ 16 μ g/ml were defined as having DSA; all other species of Shigella ( including sonnei) with MIC ≥ 32 μ g/ml were defined as having DSA.≥ 16 μ g/ml were defined as having DSA; all other species of Shigella ( including sonnei) with MIC ≥ 32 μ g/ml were defined as having DSA.≥ 16 μ g/ml were defined as having DSA; all other species of Shigella ( including sonnei) with MIC ≥ 32 μ g/ml were defined as having DSA.≥ 16 μ g/ml were defined as having DSA; all other species of Shigella ( including sonnei) with MIC ≥ 32 μ g/ml were defined as having DSA.≥ 16 μ g/ml were defined as having DSA; all other species of Shigella ( including sonnei) with MIC ≥ 32 μ g/ml were defined as having DSA.≥ 16 μ g/ml were defined as having DSA; all other species of Shigella ( including sonnei) with MIC ≥ 32 μ g/ml were defined as having DSA.≥ 16 μ g/ml were defined as having DSA; all other species of Shigella ( including sonnei) with MIC ≥ 32 μ g/ml were defined as having DSA.≥ 16 μ g/ml were defined as having DSA; all other species of Shigella ( including sonnei) with MIC ≥ 32 μ g/ml were defined as having DSA.≥ 16 μ g/ml were defined as having DSA; all other species of Shigella ( including sonnei) with MIC ≥ 32 μ g/ml were defined as having DSA.≥ 16 μ g/ml were defined as having DSA; all other species of Shigella ( including sonnei) with MIC ≥ 32 μ g/ml were defined as having DSA.≥ 16 μ g/ml were defined as having DSA; all other species of Shigella ( including sonnei) with MIC ≥ 32 μ g/ml were defined as having DSA.

Many assumptions were made in deriving these estimates. The estimated number of infections from resistant Shigella was divided by the U.S. Many assumptions were made in deriving these estimates. The estimated number of infections from resistant Shigella was divided by the U.S. Many assumptions were made in deriving these estimates. The estimated number of infections from resistant Shigella was divided by the U.S. 

population and multiplied by 100,000 to calculate the estimated number of infections from resistant Shigella per 100,000 population. The U.S. population and multiplied by 100,000 to calculate the estimated number of infections from resistant Shigella per 100,000 population. The U.S. population and multiplied by 100,000 to calculate the estimated number of infections from resistant Shigella per 100,000 population. The U.S. 

population in 2014 (approximately 318.6 million people) was used for the calculations because the estimated number of 

Shigella infections in the United States was based on this population. 1 The estimated direct medical costs were based on the estimated cost of Shigella infections in the United States was based on this population. 1 The estimated direct medical costs were based on the estimated cost of Shigella infections in the United States was based on this population. 1 The estimated direct medical costs were based on the estimated cost of Shigella infections in the United States was based on this population. 1 The estimated direct medical costs were based on the estimated cost of 

hospitalization combined with the estimated cost of emergency department visits for Shigella infections, in 2014 U.S. dollars. 1hospitalization combined with the estimated cost of emergency department visits for Shigella infections, in 2014 U.S. dollars. 1hospitalization combined with the estimated cost of emergency department visits for Shigella infections, in 2014 U.S. dollars. 1hospitalization combined with the estimated cost of emergency department visits for Shigella infections, in 2014 U.S. dollars. 1
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Drug-Resistant Streptococcus pneumoniaeDrug-Resistant Streptococcus pneumoniae

Trends in the incidence of antibiotic-resistant invasive pneumococcal disease per 100,000 people are from Active Bacterial Core surveillance (ABCs), 

which is part of CDC’s Emerging Infections Program (EIP) network. 1 ABCs conducts surveillance for invasive bacterial infections, including Streptococcus which is part of CDC’s Emerging Infections Program (EIP) network. 1 ABCs conducts surveillance for invasive bacterial infections, including Streptococcus which is part of CDC’s Emerging Infections Program (EIP) network. 1 ABCs conducts surveillance for invasive bacterial infections, including Streptococcus which is part of CDC’s Emerging Infections Program (EIP) network. 1 ABCs conducts surveillance for invasive bacterial infections, including Streptococcus 

pneumoniae, at 10 sites located throughout the United States representing a population of approximately 30 million persons. Isolates are collected on ≥pneumoniae, at 10 sites located throughout the United States representing a population of approximately 30 million persons. Isolates are collected on ≥pneumoniae, at 10 sites located throughout the United States representing a population of approximately 30 million persons. Isolates are collected on ≥

90% of all cases (approximately 3,200 isolates per year) and sent to reference laboratories for susceptibility testing to 17 different antibiotics 

(amoxicillin, cefotaxime, ceftriaxone, cefuroxime, chloramphenicol, ciprofloxacin, clindamycin, erythromycin, levofloxacin, linezolid, meropenem, 

penicillin, rifampin, synercid, tetracycline, trimethoprim-sulfamethoxazole, and vancomycin). Minimum inhibitory concentrations were determined using 

conventional testing (broth microdilution) or, starting in 2015, predicted from whole-genome sequencing of isolates. Clinical and Laboratory Standards 

Institute (CLSI) breakpoints were applied to define resistance or susceptibility. 2Institute (CLSI) breakpoints were applied to define resistance or susceptibility. 2

The burden of antibiotic-resistant pneumococcal disease is estimated using multiple methods. We estimated the total number of all S. pneumoniae infections The burden of antibiotic-resistant pneumococcal disease is estimated using multiple methods. We estimated the total number of all S. pneumoniae infections The burden of antibiotic-resistant pneumococcal disease is estimated using multiple methods. We estimated the total number of all S. pneumoniae infections 

(2 million) by updating the analysis from Huang and colleagues. 2 We then applied the proportion of infections non-susceptible to clinically relevant (2 million) by updating the analysis from Huang and colleagues. 2 We then applied the proportion of infections non-susceptible to clinically relevant (2 million) by updating the analysis from Huang and colleagues. 2 We then applied the proportion of infections non-susceptible to clinically relevant 

drugs (i.e., penicillin, ceftriaxone, cefotaxime, erythromycin, levofloxacin, tetracycline, trimethoprim/ sulfamethoxazole) in 2014 (ranging by age group 

and clinical syndrome from 36 to 50%) to the total number of all S. pneumoniae infections in order to estimate the number of resistant cases. and clinical syndrome from 36 to 50%) to the total number of all S. pneumoniae infections in order to estimate the number of resistant cases. and clinical syndrome from 36 to 50%) to the total number of all S. pneumoniae infections in order to estimate the number of resistant cases. 

Numbers of deaths were estimated by applying the proportion of infections non-susceptible to a clinically relevant drug to the total number of deaths 

from pneumococcal disease. 3from pneumococcal disease. 3
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Drug-resistant Tuberculosis (TB)

Tuberculosis (TB) is a nationally notifiable disease; CDC receives TB case reports from all 50 states, the District of Columbia, New York City, five U.S. 

territories, and three freely associated states. Incidence of TB cases that are first-line drug resistant, isoniazid-resistant, multidrug-resistant (MDR), and 

extensively drug-resistant (XDR) were derived from the National Tuberculosis Surveillance System (NTSS), which CDC uses to collect TB case 

reports. Drug-resistant TB is resistant to 1 of 4 first-line antibiotics used to treat TB. The most common is INH-resistant TB, which is resistant to 

isoniazid. MDR TB is resistant to 2 of 4 first- line antibiotics, isoniazid and rifampin—the most potent drugs to treat TB. XDR TB is a rare type of MDR 

TB that is also resistant to at least 1 of the 3 second-line antibiotics, including fluoroquinolones. Reported cases are verified according to the TB Case 

Definition for Public Health Surveillance and are reported and counted according to the Recommendations for Reporting and Counting TB Cases. 1Definition for Public Health Surveillance and are reported and counted according to the Recommendations for Reporting and Counting TB Cases. 1

The number of deaths associated with drug-resistant TB was obtained from the CDC’s National Center for Health Statistics, Multiple Cause of Death 

Files, available from CDC’s WONDER online database. 2 Data were compiled from the 57 vital statistics jurisdictions through the Vital Statistics Files, available from CDC’s WONDER online database. 2 Data were compiled from the 57 vital statistics jurisdictions through the Vital Statistics Files, available from CDC’s WONDER online database. 2 Data were compiled from the 57 vital statistics jurisdictions through the Vital Statistics 

Cooperative Program.
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Carbapenem-resistant Acinetobacter, Drug-resistant Candida, Carbapenem-resistant Acinetobacter, Drug-resistant Candida, Carbapenem-resistant Acinetobacter, Drug-resistant Candida, Carbapenem-resistant Acinetobacter, Drug-resistant Candida, 

Carbapenem-resistant Enterobacteriaceae (CRE), Extended- spectrum β- lactamase Carbapenem-resistant Enterobacteriaceae (CRE), Extended- spectrum β- lactamase Carbapenem-resistant Enterobacteriaceae (CRE), Extended- spectrum β- lactamase 

(ESBL)-producing Enterobacteriaceae, Multidrug-resistant Pseudomonas aeruginosa, Vancomycin- (ESBL)-producing Enterobacteriaceae, Multidrug-resistant Pseudomonas aeruginosa, Vancomycin- (ESBL)-producing Enterobacteriaceae, Multidrug-resistant Pseudomonas aeruginosa, Vancomycin- 

resistant Enterococcus ( VRE), Methicillin-resistant resistant Enterococcus ( VRE), Methicillin-resistant resistant Enterococcus ( VRE), Methicillin-resistant 

Staphylococcus aureus ( MRSA)Staphylococcus aureus ( MRSA)

This section describes methods used to calculate national burden estimates for the following pathogens: carbapenem-resistant Acinetobacter spp This section describes methods used to calculate national burden estimates for the following pathogens: carbapenem-resistant Acinetobacter spp This section describes methods used to calculate national burden estimates for the following pathogens: carbapenem-resistant Acinetobacter spp 

(CRAsp), drug-resistant Candida, carbapenem-resistant Enterobacteriaceae (CRE), extended-spectrum β- lactamase (ESBL)-producing (CRAsp), drug-resistant Candida, carbapenem-resistant Enterobacteriaceae (CRE), extended-spectrum β- lactamase (ESBL)-producing (CRAsp), drug-resistant Candida, carbapenem-resistant Enterobacteriaceae (CRE), extended-spectrum β- lactamase (ESBL)-producing (CRAsp), drug-resistant Candida, carbapenem-resistant Enterobacteriaceae (CRE), extended-spectrum β- lactamase (ESBL)-producing (CRAsp), drug-resistant Candida, carbapenem-resistant Enterobacteriaceae (CRE), extended-spectrum β- lactamase (ESBL)-producing 

Enterobacteriaceae, multidrug-resistant Pseudomonas aeruginosa, vancomycin-resistant Enterococcus ( VRE) and Methicillin- resistant Staphylococcus Enterobacteriaceae, multidrug-resistant Pseudomonas aeruginosa, vancomycin-resistant Enterococcus ( VRE) and Methicillin- resistant Staphylococcus Enterobacteriaceae, multidrug-resistant Pseudomonas aeruginosa, vancomycin-resistant Enterococcus ( VRE) and Methicillin- resistant Staphylococcus Enterobacteriaceae, multidrug-resistant Pseudomonas aeruginosa, vancomycin-resistant Enterococcus ( VRE) and Methicillin- resistant Staphylococcus Enterobacteriaceae, multidrug-resistant Pseudomonas aeruginosa, vancomycin-resistant Enterococcus ( VRE) and Methicillin- resistant Staphylococcus Enterobacteriaceae, multidrug-resistant Pseudomonas aeruginosa, vancomycin-resistant Enterococcus ( VRE) and Methicillin- resistant Staphylococcus 

aureus ( MRSA).aureus ( MRSA).

Data Sources

Three electronic health databases were used to calculate national burden estimates: Premier Healthcare Database, 1 Cerner Health Facts 2 and BD Three electronic health databases were used to calculate national burden estimates: Premier Healthcare Database, 1 Cerner Health Facts 2 and BD Three electronic health databases were used to calculate national burden estimates: Premier Healthcare Database, 1 Cerner Health Facts 2 and BD Three electronic health databases were used to calculate national burden estimates: Premier Healthcare Database, 1 Cerner Health Facts 2 and BD Three electronic health databases were used to calculate national burden estimates: Premier Healthcare Database, 1 Cerner Health Facts 2 and BD 

Insights Research Database. 3–6 Data from any inpatient visit in an included acute care hospital that took place between January 1, 2012–December 31, Insights Research Database. 3–6 Data from any inpatient visit in an included acute care hospital that took place between January 1, 2012–December 31, Insights Research Database. 3–6 Data from any inpatient visit in an included acute care hospital that took place between January 1, 2012–December 31, 

2017 were analyzed. Because data use agreements prohibited any access to identifiers by the investigators this analysis did not constitute 

human-subjects research. 

Hospital Cohort

A dynamic cohort of short-term acute care hospitals was created from each of the databases from 2012– 

2017. A hospital’s data was included in the cohort for any month during which it reported at least one positive result from a microbiology culture with 

associated antimicrobial susceptibility testing data. The hospital cohort for this analysis comprised 722 hospitals accounting for 7.4 million discharges 

annually (over 20% of United States hospital discharges/admissions annually). Cohort hospital characteristics are similar in distribution to those of all 

U.S. acute care hospitals (Table 1).

Case Cohort Definition

From the hospital cohort, we identified a cohort of patients who had any clinical culture that yielded an isolate of an organism of interest, and that had 

accompanying susceptibility testing results sufficient for determining whether that isolate had the resistance phenotype of interest (Table 2). We 

categorized clinical culture specimen types as either sterile, non-sterile, or surveillance based on body site. Specimens that were categorized as 

surveillance (i.e., cultures labeled as rectal, perirectal, or nasal) were excluded. Among clinical isolates with sufficient susceptibility testing results, 

those with the resistance phenotype of interest were eligible to be considered as an incident case. Only isolates from patients having no culture 

yielding the same resistance phenotype of interest in the previous 14 days were counted as an incident case. For patients with isolates with the 

resistance phenotype of interest from both a sterile and non-sterile positive culture taken within 14 days of each other, only the sterile culture was 

counted as an incident case. For both CRE and ESBL-producing Enterobacteriaceae reporting, denominator definitions account for potential 

antimicrobial susceptibility cascade reporting by hospitals (Table 2). Cases were defined as community-onset (CO) when the culture was obtained 

immediately preceding admission or within the first three days of hospitalization, and hospital-onset (HO) when the culture was obtained on day four 

or later. 

National Estimate of Cases

For each year, we used a raking-procedure to determine weights for extrapolating the number of discharges included in our sample to match 

the distribution of discharges, stratified by bed size, U.S. census division, urban/rural designation, and teaching status, for all U.S. hospitals 

included in the American Hospital Association survey for that respective year. 7 We applied a weighted means survey procedure to calculate included in the American Hospital Association survey for that respective year. 7 We applied a weighted means survey procedure to calculate included in the American Hospital Association survey for that respective year. 7 We applied a weighted means survey procedure to calculate 

pathogen-specific national case estimates for each year. 
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Rates and Trends

Pooled rates were calculated using the weighted number of cases and discharges in each month. We examined temporal trends using a 

multivariable logistic model incorporating a survey design with the corresponding weights and hospital designation as the specific cluster. 8,9 Using multivariable logistic model incorporating a survey design with the corresponding weights and hospital designation as the specific cluster. 8,9 Using multivariable logistic model incorporating a survey design with the corresponding weights and hospital designation as the specific cluster. 8,9 Using 

monthly hospital level data from 2012–2017, we modeled cases per discharge or admission, controlling for hospital characteristics, month of 

discharge, proportion of patients in specific age, and database. The parameter year, representing the trend, was modelled in two ways: as a 

log-linear trend (i.e., continuous variable) and as a linear combination of five independent parameters representing each year (i.e., as a categorical 

variable). Because results were similar, linear trends are reported throughout. For pathogens with notable differences in HO and CO trends, results 

were stratified. Trends in proportion of isolates exhibiting a resistant phenotype were calculated using the same methodology.

Attributable Mortality 

Estimates of 90-day attributable mortality, including in-hospital and post-discharge deaths, were derived from a retrospective cohort study of 

patients with an inpatient admission in the U.S. Veterans Health Administration (VHA) system between January 2007 and October 2015. We 

adapted previously published methodologies 10 using the phenotype definitions established for this report to identify cases. Using multivariable adapted previously published methodologies 10 using the phenotype definitions established for this report to identify cases. Using multivariable adapted previously published methodologies 10 using the phenotype definitions established for this report to identify cases. Using multivariable 

Poisson regression models with standard errors clustered at the individual level, we calculated the excess risk of mortality for cases compared to a 

matched cohort (selected using exposure density sampling matched on the day of culture 11); we reported the adjusted excess risk of mortality (i.e., matched cohort (selected using exposure density sampling matched on the day of culture 11); we reported the adjusted excess risk of mortality (i.e., matched cohort (selected using exposure density sampling matched on the day of culture 11); we reported the adjusted excess risk of mortality (i.e., 

risk difference) for cases compared to controls as the attributable mortality. 12–14 Due to limitations in sample size, three pathogens (CRE, CRAsp and risk difference) for cases compared to controls as the attributable mortality. 12–14 Due to limitations in sample size, three pathogens (CRE, CRAsp and risk difference) for cases compared to controls as the attributable mortality. 12–14 Due to limitations in sample size, three pathogens (CRE, CRAsp and 

MDR- Pseudomonas) were combined to create a pooled estimate for MDR Gram negative pathogens. Using the VHA cohort, we calculated 90-day MDR- Pseudomonas) were combined to create a pooled estimate for MDR Gram negative pathogens. Using the VHA cohort, we calculated 90-day MDR- Pseudomonas) were combined to create a pooled estimate for MDR Gram negative pathogens. Using the VHA cohort, we calculated 90-day 

estimates for attributable mortality separately for community-onset and hospital-onset cases.

Attributable Costs

Attributable costs for each pathogen were similarly derived from a retrospective cohort study of patients with an inpatient admission in the VHA 

system between October 2007 and December 2015, according to previously published methodology. 15 To provide cost estimates generalizable to system between October 2007 and December 2015, according to previously published methodology. 15 To provide cost estimates generalizable to system between October 2007 and December 2015, according to previously published methodology. 15 To provide cost estimates generalizable to 

non-VHA populations, the VHA Health Economics Resource Center (HERC) Average Cost data was used. 16–18 Absolute differences in costs were non-VHA populations, the VHA Health Economics Resource Center (HERC) Average Cost data was used. 16–18 Absolute differences in costs were non-VHA populations, the VHA Health Economics Resource Center (HERC) Average Cost data was used. 16–18 Absolute differences in costs were 

estimated individually for hospital-onset sterile, community-onset sterile, hospital-onset non-sterile, community-onset non-sterile cases using 

multivariable generalized linear models (GLM) with a gamma distribution and log link 19 adjusted for multiple patient characteristics. Models had multivariable generalized linear models (GLM) with a gamma distribution and log link 19 adjusted for multiple patient characteristics. Models had multivariable generalized linear models (GLM) with a gamma distribution and log link 19 adjusted for multiple patient characteristics. Models had 

clustered standard errors at the patient level. Our attributable cost estimates represent the excess direct medical costs of a positive clinical culture, 

from the perspective of the healthcare provider. Our estimates do not include any other downstream health care costs that may take place after the 

index hospitalization, nor any economic impacts to the patient from lost work time, diminished productivity, pain or suffering, mortality, or any 

long-term morbidities resulting from the infection.

We applied attributable mortality and costs estimates to the corresponding burden estimates projected above to calculate the estimated annual 

deaths and costs. 

Candida speciesCandida species

For Candida spp., there were several differences in the methodology used. Some hospitals contributing data used in calculating estimates for For Candida spp., there were several differences in the methodology used. Some hospitals contributing data used in calculating estimates for For Candida spp., there were several differences in the methodology used. Some hospitals contributing data used in calculating estimates for 

bacterial pathogens did not routinely report culture results for 

Candida, and therefore estimates for Candida spp. were generated using only the subset of the hospitals that consistently reported fungal pathogen Candida, and therefore estimates for Candida spp. were generated using only the subset of the hospitals that consistently reported fungal pathogen Candida, and therefore estimates for Candida spp. were generated using only the subset of the hospitals that consistently reported fungal pathogen Candida, and therefore estimates for Candida spp. were generated using only the subset of the hospitals that consistently reported fungal pathogen 

results (n=507 in 2017 representing 20% of all U.S. discharges). Weights for the extrapolation of Candida spp. infections were recalculated using the results (n=507 in 2017 representing 20% of all U.S. discharges). Weights for the extrapolation of Candida spp. infections were recalculated using the results (n=507 in 2017 representing 20% of all U.S. discharges). Weights for the extrapolation of Candida spp. infections were recalculated using the 

new cohort. Only a small subset of hospitals reporting to the electronic health databases routinely submitted antifungal susceptibility results for Candidanew cohort. Only a small subset of hospitals reporting to the electronic health databases routinely submitted antifungal susceptibility results for Candida

spp., therefore we could not use these databases to estimate the proportion of Candida spp. that were resistant to antifungal agents. Instead, after spp., therefore we could not use these databases to estimate the proportion of Candida spp. that were resistant to antifungal agents. Instead, after spp., therefore we could not use these databases to estimate the proportion of Candida spp. that were resistant to antifungal agents. Instead, after 

generating an estimate of the burden of all Candida spp. (regardless of antifungal susceptibility), we multiplied by an estimate of the percent of Candida spp. generating an estimate of the burden of all Candida spp. (regardless of antifungal susceptibility), we multiplied by an estimate of the percent of Candida spp. generating an estimate of the burden of all Candida spp. (regardless of antifungal susceptibility), we multiplied by an estimate of the percent of Candida spp. generating an estimate of the burden of all Candida spp. (regardless of antifungal susceptibility), we multiplied by an estimate of the percent of Candida spp. generating an estimate of the burden of all Candida spp. (regardless of antifungal susceptibility), we multiplied by an estimate of the percent of Candida spp. 

resistant to any antifungal agent (8.1%) among blood isolates collected through CDC’s Emerging Infections Program (EIP). Attributable mortality for Candida-resistant to any antifungal agent (8.1%) among blood isolates collected through CDC’s Emerging Infections Program (EIP). Attributable mortality for Candida-

positive cultures was estimated using the Premier Healthcare Database. Adjusted risk differences from logistic regression models comparing Candida- positive positive cultures was estimated using the Premier Healthcare Database. Adjusted risk differences from logistic regression models comparing Candida- positive positive cultures was estimated using the Premier Healthcare Database. Adjusted risk differences from logistic regression models comparing Candida- positive 

cases with matched 
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controls were calculated using an outcome of in-hospital deaths or discharge to hospice. Up to five matched controls were selected from the same 

hospital using exposure density sampling by day of an inpatient stay (i.e., the selected control must have been in the hospital with no positive Candidahospital using exposure density sampling by day of an inpatient stay (i.e., the selected control must have been in the hospital with no positive Candida

culture on the day of hospitalization that the matched case had a positive culture). Models were adjusted for patient and hospitalization 

characteristics. No estimate of attributable cost for Candida- positive cultures was calculated.characteristics. No estimate of attributable cost for Candida- positive cultures was calculated.characteristics. No estimate of attributable cost for Candida- positive cultures was calculated.

Table 1a. Demographics for all included hospitals, stratified by Electronic Health Database, compared with the distribution of U.S. 

hospitals as provided by the American Hospital Association (AHA)

Characteristics Cerner Number (%) Premier Number (%) BD Number (%) Combined 

(C+P+BD)* 

Number (%)

AHA(9) Number (%)

Total 178 (100%) 189 (100%) 355 (100%) 722 (100%) 4847 (100%)

Urban 127 (71.3%) 135 (71.4%) 266 (74.9%) 528 (73.1%) 2965 (61.2%)

Rural 51 (28.7%) 54 (28.6%) 89 (25.1%) 194 (26.9%) 1882 (38.8%)

Teaching 55 (30.9%) 50 (26.5%) 128 (36.1%) 233 (32.3%) 1768 (36.5%)

Non-Teaching 123 (69.1%) 139 (73.5%) 227 (63.9%) 489 (67.7%) 3079 (63.5%)

No. of beds, <300 144 (80.9%) 127 (67.2%) 227 (63.9%) 498 (69.0%) 4025 (83.0%)

No. of beds, ≥ 300 34 (19.1%) No. of beds, ≥ 300 34 (19.1%) No. of beds, ≥ 300 34 (19.1%) 62 (32.8%) 128 (36.1%) 224 (31.0%) 822 (17.0%)

Annual 

Discharges/ 

Admissions

1,727,265 (5.0%) 1,153,040 (3.3%) 4,508,717 (13.1%) 7,389,022 (21.4%) 34,554,279

* For Candida estimates, a subset of these hospitals (n=507) were used to generate the estimates representing * For Candida estimates, a subset of these hospitals (n=507) were used to generate the estimates representing * For Candida estimates, a subset of these hospitals (n=507) were used to generate the estimates representing 

6,906,862 discharges (20.0%).

Table 1b. U.S. Census Division location for all included hospitals, stratified by Electronic Health Database, compared with the 

distribution of U.S. hospitals as provided by the American Hospital Association (AHA)

Characteristics Cerner Number (%) Premier Number (%) BD Number (%) Combined 

(C+P+BD)* 

Number (%)

AHA(9) Number (%)

1-New England 7 (3.9%) 9 (4.8%) 7 (2.0%) 23 (3.2%) 181 (3.7%)

2-Mid-Atlantic 7 (3.9%) 22 (11.6%) 48 (13.5%) 77 (10.7%) 412 (8.5%)

3-South Atlantic 37 (20.8%) 53 (28.0%) 43 (12.1%) 133 (18.4%) 714 (14.7%)

4-Northeast 

Central 

19 (10.7%) 51 (27.0%) 84 (23.7%) 154 (21.3%) 735 (15.2%)

5-Southeast 

Central 

14 (7.9%) 9 (4.8%) 46 (13.0%) 69 (9.6%) 392 (8.1%)

6-Northwest 

Central 

18 (10.1%) 6 (3.2%) 13 (3.7%) 37 (5.1%) 700 (14.4%)

7-Southwest 

Central 

19 (10.7%) 21 (11.1%) 61 (17.2%) 101 (14.0%) 738 (15.2%)

8-Mountain 26 (14.6%) 1 (0.5%) 17 (4.8%) 44 (6.1%) 418 (8.6%)

9-Pacific 31 (17.4%) 17 (9.0%) 36 (10.1%) 84 (11.6%) 557 (11.5%)



Table 2. Detailed Pathogen Phenotype Definitions

Pathogen Organisms Medications Numerator Denominator

Methicillin-resistant 

Staphylococcus 

aureus ( MRSA)aureus ( MRSA)

Staphylococcus 

aureus 

Methicillin, oxacillin, cefoxitin Any isolate that tested (R) to at least 1 of these: 

methicillin, oxacillin, cefoxitin

Any isolate with at least 1 susceptible (S) or non-susceptible 

result (I, R) to: methicillin, oxacillin, cefoxitin

Vancomycin- 

resistant 

Enterococcus (VRE)

Enterococcus spp. Vancomycin Any isolate that tested (R) to vancomycin Any isolate that tested (S, I, R) to vancomycin

Carbapenem- 

resistant 

Enterobacteriaceae (CRE)

E. coli, Klebsiella spp.,E. coli, Klebsiella spp.,

Enterobacter 

spp.

Imipenem, meropenem, doripenem, ertapenem, 

ampicillin, ampicillin/ sulbactam, amoxicillin/clavulanic 

acid, piperacillin/tazobactam, cefazolin, cefoxitin, 

cefotetan

Any isolate with at least 1 resistant result (R) to 

imipenem, meropenem, doripenem, ertapnem

*Any isolate with at least 1 non-susceptible or susceptible result 

(S, I, R) to imipenem, meropenem, doripenem, ertapnem OR 

same isolate with at least 2 reported susceptible (S) results to: 

ampicillin, ampicillin/sulbactam, amoxicillin/clavulanic acid, 

piperacillin/ tazobactam, cefazolin, cefoxitin, cefotetan

Extended-spectrum 

β- lactamase β- lactamase 

(ESBL)-producing 

Enterobacteriaceae

E. coli, Klebsiella spp. E. coli, Klebsiella spp. 

(not Klebsiella (not Klebsiella 

aerogenes)

Cefotaxime, ceftriaxone, ceftazidime, cefepime, 

ampicillin, piperacillin, aztreonam, cefazolin

Any isolate with at least 1 non- susceptible, result (I 

or R) to: cefotaxime, ceftriaxone, ceftazidime, 

cefepime

* *Any isolate with at least 1 susceptible (S) or non-susceptible 

result (I, R) to: cefotaxime, ceftriaxone, ceftazidime, cefepime 

OR same isolate with at least 2 reported susceptible (S) results 

to: ampicillin, piperacillin, aztreonam, or cefazolin

Carbapenem- 

resistant 

Acinetobacter

(CRAsp)

Acinetobacter

spp. 

Imipenem, meropenem, doripenem Any isolate with at least 1 non- susceptible result 

(I or R) to: imipenem, meropenem, doripenem

Any isolate with at least 1 susceptible (S) or non-susceptible 

result (I, R) to at least 1 drug in the medication categories

Multidrug- resistant 

(MDR) 

Pseudomonas 

aeruginosa

Pseudomonas 

aeruginosa 

1. Extended-spectrum cephalosporins (cefepime, 

ceftazidime), 

2. Fluoroquinolones (ciprofloaxacin, levofloxacin), 

3. Aminoglycosides (amikacin, gentamicin, 

tobramycin), 

4. Carbapenems (imipenem, 

meropenem, doripenem), 

5. Piperacillin Group (piperacillin, 

piperacillin/tazobactam)

Any isolate that tested either (I) or (R) to at least 1 

drug in at least 3 of the medication categories

Any with at least 1 susceptible (S) or non- susceptible result 

(I, R) to at least 1 drug in the medication categories

Drug-Resistant 

Candida 

Candida spp. Candida spp. N/A Candida- positive results are any isolate identified as Candida- positive results are any isolate identified as 

Candida in the microbiology tables regardless of Candida in the microbiology tables regardless of 

sensitivity testing; Candida positives are multiplied sensitivity testing; Candida positives are multiplied sensitivity testing; Candida positives are multiplied 

by %R from Emerging Infections Program (EIP) 

data

Any isolate identified as Candida in the microbiology tables Any isolate identified as Candida in the microbiology tables Any isolate identified as Candida in the microbiology tables 

regardless of sensitivity testing

*Accounted for cascade reporting by assuming isolates of Enterobacteriaceae to be carbapenem-susceptible if no carbapenem susceptibility result was reported but the isolate was reported to be susceptible to >1 of the following: 

ampicillin, ampicillin/sulbactam, amoxicillin/clavulanic acid, piperacillin/tazobactam, cefazolin, cefoxitin, or cefotetan 

* *Accounted for cascade reporting by assuming isolates of Enterobacteriaceae to be susceptible to third and fourth generation cephalosporins if no susceptibility test results to these agents were reported but the isolate was reported to 

be susceptible to >1 of the following: ampicillin, piperacillin, aztreonam, or cefazolin. 
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