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El síndrome confusional agudo (SCA) es la 
complicación más frecuente durante el 
postquirúrgico en los pacientes geriátricos. 


estancia hospitalaria 
institucionalización 
declive funcional 
mortalidad 
gasto sanitario


La primera línea de tratamiento incluye 
medidas no farmacológicas → percibidas 
como inefectivas o poco factibles por los 
clínicos. 


↓ uso del haloperidol frente a los nuevos 
antipsicóticos. 

Contexto
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‣ Comparar el riesgo de aparición de 
efectos adversos del haloperidol y otros 
antipsicóticos atípicos en pacientes con 
SCA.
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‣ Comparar el riesgo de aparición de 
efectos adversos del haloperidol y otros 
antipsicóticos atípicos en pacientes con 
SCA.

‣ Variables: RR, RRR

‣ Primarias: Mortalidad 

‣ Secundarias:

‣ Arritmias 

‣ Neumonía

‣ ACV / AIT
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‣ Comparar el riesgo de aparición de 
efectos adversos del haloperidol y otros 
antipsicóticos atípicos en pacientes con 
SCA.

‣ Variables: RR, RRR

‣ Primarias: Mortalidad 

‣ Secundarias:

‣ Arritmias 

‣ Neumonía

‣ ACV / AIT

‣ Otras variables: Edad, sexo, raza, tipo de 
seguro, procedencia del paciente, tipo de 
cirugía, estancia en UCI, ventilación 
mecánica, transfusiones, maniobras RCP, 
diálisis, tipo de hospital, área geográfica.
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‣ Estudio de cohortes retrospectivo: base 
de datos nacional Premier Healthcare  
Enero 2009 – Marzo 2018.
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‣ Estudio de cohortes retrospectivo: base 
de datos nacional Premier Healthcare  
Enero 2009 – Marzo 2018.

‣ Criterios:


✓Prescripción de antipsicóticos de novo

✓Cirugía mayor durante los primeros 7 
días 


􀆄 Tratamiento previo con antipsicóticos  

􀆄 Indicación médica diferente a SCA

􀆄 Otros AP: Ziprasidona, aripiprazol.

􀆄 Uso simultáneo de >2 AP

􀆄 Inicio >7 días post cirugía. 
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‣ 4 grupos:

1. Haloperidol (<4mg)

2. Olanzapina (≤10 mg)

3. Quetiapina (≤150 mg)

4. Risperidona (≤4 mg)

Intervención
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‣ 4 grupos:

1. Haloperidol (<4mg)

2. Olanzapina (≤10 mg)

3. Quetiapina (≤150 mg)

4. Risperidona (≤4 mg)

‣ Dosis del 1º día relacionada con gravedad de 
síntomas de SCA — conversión a dosis 
equivalente de clorpromacina para evaluar 
gravedad de delirium. 

Intervención



Kim DH, Lee SB, Park CM, Levin R, 
Metzger E, Bateman BT, et al. 
Comparative Safety Analysis of Oral 
Antipsychotics for In-Hospital Adverse 
Clinical Events in Older Adults After 
Major Surgery. Annals of Internal 
Medicine [Internet]. 5 de septiembre 
de 2023 [citado 2 de octubre de 2023]; 
Disponible en: https://
www.acpjournals.org/doi/10.7326/
M22-3021

ARTÍCULO PRINCIPAL

‣ 4 grupos:
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3. Quetiapina (≤150 mg)

4. Risperidona (≤4 mg)

‣ Dosis del 1º día relacionada con gravedad de 
síntomas de SCA — conversión a dosis 
equivalente de clorpromacina para evaluar 
gravedad de delirium. 

‣ Seguimiento 􀙡 

‣ 1º día tratamiento,

‣ aparición de evento, 

‣ alta hospitalaria, o 

‣ 14 días (independientemente de la duración, 
por intención de tratar). 
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Resultados
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No se observaron diferencias 
estadísticamente significativas en la 
mortalidad ni eventos adversos entre 
haloperidol y el resto de AP 
(risperidona, olanzapina, quetiapina).

Resultados

􀞽 arritmia cardíaca: 2.0-2.6%.

􀦚 neumonía: 4,2-4,6%

􀯐 ACV/AIT: 0,6-1,2%
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‣ Características de la población: 
Haloperidol el AP menos usado, pero 
más usado en pluripatológicos, mayor 
edad y en polifarmacia.


‣ 􀠲 Proporción de pacientes con 
necesidad de medicación equivalente 
a > 50mg de cloprormacina para 
control de síntomas: mayor con 
olanzapina, menor con risperidona. 

Resultados
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Los antipsicóticos atípicos y el 
haloperidol presentan tasas 
similares de eventos clínicos 
adversos intrahospitalarios en 
pacientes de edad avanzada con 
delirio postoperatorio que 
reciben un fármaco antipsicótico 
oral de dosis baja a moderada.

􀺾 FALSO
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VERDADERO 􀇺

El ejercicio físico ha 
demostrado reducir el 
riesgo de mortalidad 
por todas las causas, 
cardiovascular y por 
cáncer.
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La evidencia científica respalda el 
beneficio del ejercicio físico moderado 
a vigoroso en la ↓mortalidad por 
causa cardiovascular, cáncer, y por 
todas las causas.  


La OMS recomienda al menos:

‣ 150-300 min semanales de actividad 
física moderada (AFM), de 

‣ 75-150 min semanales de actividad 
física vigorosa, o una combinación 
equivalente de ambas, con 

‣ actividad de fuerza muscular al 
menos 2 días/semana
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‣ Determinar efecto de combinaciones entre 
actividad física aerobia de intensidad 
moderada (AFM), de intensidad vigorosa 
(AFV), y ejercicio de fuerza muscular (EFM) 
sobre la mortalidad por todas las causas, y 
específicas por causa cardiovascular (CV) y 
por cáncer.


‣ Variables:

‣ 1as — mortalidad por todas las causas, 
causa CV y cáncer.

‣ 2as — edad, sexo, raza, estado civil, nivel 
de formación académica, hábito tabáquico, 
hábito alcohólico, factores de riesgo 
cardiovascular, IMC, altura, limitación 
functional, año de realización de 
cuestionario, minutos semanales de AFIM y 
AFIV. 

Objetivos
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‣ Estudio observacional de cohortes prospectivo anidado 
(1997-2018)

‣ Población del NHIS (Encuesta nacional de sanidad) 

‣ Población no institucionalizada >18 a. 

‣ Realizada de forma anual por CDC y Centro 
nacional de estadística de sanidad para la 
prevención 


‣ Realización de entrevistas por entrevistadores con 
formación específica 

‣ Muestreo aleatorio estratificado por múltiples etapas. 


‣ Criterios: Población 646.201

􀆄 Cáncer conocido

􀆄 Enfermedad CV conocida 

􀆄 Enfisema 

􀆄 ACV

􀆄 Pacientes sin datos de variables primarias o 

secundarias. 

􀆄 Incapacidad para EFA, o para EFM 

􀆄 Exclusión de datos de mortalidad durante 2 primeros 

años → Sesgo de causalidad. 

Métodos
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‣ Cuestionario elaborado por laboratorio de 
investigación del CDC — Basado en preguntas de 
cuestionarios previos validadas.


1) Frecuencia de AFM: ¿Cuánto tiempo realizas 
ejercicio que cause sólo sudoración leve, y/o 
aumento de la respiración leve o moderado de al 
menos 10 minutos?


2) Duración de AFM: ¿Durante cuánto tiempo realizas 
dicha actividad cada vez?


3) Frecuencia de AFV: ¿Con cuanta frecuencia realizas 
actividad física intensa de al menos 10 minutos de 
duración, que cause sudoración profusa, aumento 
intenso de la respiración y de la frecuencia cardíaca?


4) Duración de AFV: ¿Durante cuánto tiempo realizas 
dicha actividad cada vez?


5) Frecuencia de EFM: ¿Con cuánta frecuencia realizas 
ejercicios específicamente diseñados para 
fortalecimiento muscular (p. ej levantamiento de 
pesas, calistenia)? (2 cat. >2/semana, o <2/semana). 
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Resultados ajustados
􀯴 mortalidad por todas las causas
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Resultados ajustados
􀯴 mortalidad cardiovascular
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Resultados ajustados
􀯴 mortalidad por cáncer
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Resultados
‣ Cualquier combinación de EFM, AFM y AFV que 
disminuya cualquier mortalidad requiere la 
combinación de los tres tipos de ejercicio físico 


¿Beneficios independientes de AFM y AFV para 
mortalidad por cáncer y por todas las causas, 
respectivamente?


‣ AFV para ↓ de mortalidad por todas las 
causas. 
>150 min AFV + EFM + 0-75min AFM


‣ AFM para ↓ de mortalidad por cáncer y CV
>300min de AFM + 0-75min AFV + EFM 
150-225 AFM + 0-75min AFV + EFM
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Limitaciones

‣ Evaluación de AFM, AFV y EFM en base a 
medida autoinformada:

‣ Sesgo de memoria 

‣ Sesgo de clasificación — tendencia a la 
falta de asociación dosis-respuesta con la 
mortalidad


‣ Potenciales factores confusores en base a 
variables no medidas


‣ Imposibilidad de medición repetida de la 
exposición: necesidad de asumir no-
variabilidad de la misma a lo largo del 
seguimiento. 
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5 nuevas guías 
clínicas ESC

MICRORRESUMEN

2023 ESC Guidelines for the management 

of endocarditis 

Developed by the task force on the management of endocarditis 

of the European Society of Cardiology (ESC) 

Endorsed by the European Association for Cardio-Thoracic Surgery 

(EACTS) and the European Association of Nuclear Medicine (EANM) 

Authors/Task Force Members: Victoria Delgado  *†, (Chairperson) (Spain),  

Nina Ajmone Marsan  
‡, (Task Force Co-ordinator) (Netherlands),  

Suzanne de Waha‡, (Task Force Co-ordinator) (Germany), Nikolaos Bonaros  

(Austria), Margarita Brida  (Croatia), Haran Burri  (Switzerland), 

Stefano Caselli  (Switzerland), Torsten Doenst  (Germany), 

Stephane Ederhy  (France), Paola Anna Erba  
1 (Italy), Dan Foldager (Denmark), 

Emil L. Fosbøl  (Denmark), Jan Kovac (United Kingdom), Carlos A. Mestres  

(South Africa), Owen I. Miller  (United Kingdom), Jose M. Miro  
2 (Spain), 

Michal Pazdernik  (Czech Republic), Maria Nazarena Pizzi  (Spain), 

Eduard Quintana  
3 (Spain), Trine Bernholdt Rasmussen  (Denmark),  

Arsen D. Ristić  (Serbia), Josep Rodés-Cabau (Canada), Alessandro Sionis  

(Spain), Liesl Joanna Zühlke  (South Africa), Michael A. Borger  *†, 

(Chairperson) (Germany), and ESC Scientific Document Group 
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propose significant changes, including new microbiology diagnostics (enzyme immunoassay for Bartonella species, polymerase 

chain reaction, amplicon/metagenomic sequencing, in situ hybridization), imaging (positron emission computed tomography 

with 18F-!uorodeoxyglucose, cardiac computed tomography), and inclusion of intraoperative inspection as a new Major 

Clinical Criterion. The list of “typical” microorganisms causing IE was expanded and includes pathogens to be considered as 

typical only in the presence of intracardiac prostheses. The requirements for timing and separate venipunctures for blood 
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ISCVID Criteria available online as a “Living Document.”Keywords. endocarditis; Duke Criteria; PET/CT; echocardiography; ISCVID.The Duke Criteria for diagnosis of infective endocarditis (IE) were 
originally published in 1994 [1] and modified in 2000 [2]. Their 
primary purpose was to serve as a research tool to standardize 
the definition of a clinically protean condition. Their presence 
paved the way for a steady stream of multinational investigations 
[3–7] that transformed our understanding of the disease. 

However, the microbiology, diagnostics, epidemiology, and treat-
ment of IE have changed significantly since the debut of these 
criteria. For example, endovascular cardiac implantable elec-
tronic devices (CIEDs), including permanent pacemakers and 
cardioverter-defibrillators, are now present in at least 10% of con-
temporary IE case series [6], and constitute a significant risk factor 
for infection [8, 9]. Transcatheter-implanted valves are infected at 
rates comparable to surgically implanted valves, and are an in-
creasing component of prosthetic valve endocarditis (PVE). In 
2015, the European Society of Cardiology [10] proposed changes 
to the Modified Duke Criteria; however, recent advances require 
further modifications of the formal diagnostic criteria for IE.In response to this need, in 2021, the International Society 

for Cardiovascular Infectious Diseases (ISCVID) convened a 
Working Group of 25 subject matter experts from 5 continents 
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originally published in 1994 [1] and modified in 2000 [2]. Their 
primary purpose was to serve as a research tool to standardize 
the definition of a clinically protean condition. Their presence 
paved the way for a steady stream of multinational investigations 
[3–7] that transformed our understanding of the disease. 

However, the microbiology, diagnostics, epidemiology, and treat-
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criteria. For example, endovascular cardiac implantable elec-
tronic devices (CIEDs), including permanent pacemakers and 
cardioverter-defibrillators, are now present in at least 10% of con-
temporary IE case series [6], and constitute a significant risk factor 
for infection [8, 9]. Transcatheter-implanted valves are infected at 
rates comparable to surgically implanted valves, and are an in-
creasing component of prosthetic valve endocarditis (PVE). In 
2015, the European Society of Cardiology [10] proposed changes 
to the Modified Duke Criteria; however, recent advances require 
further modifications of the formal diagnostic criteria for IE.

In response to this need, in 2021, the International Society 
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The Duke Criteria for diagnosis of infective endocarditis (IE) were 
originally published in 1994 [1] and modified in 2000 [2]. Their 
primary purpose was to serve as a research tool to standardize 
the definition of a clinically protean condition. Their presence 
paved the way for a steady stream of multinational investigations 
[3–7] that transformed our understanding of the disease. 

However, the microbiology, diagnostics, epidemiology, and treat-
ment of IE have changed significantly since the debut of these 
criteria. For example, endovascular cardiac implantable elec-
tronic devices (CIEDs), including permanent pacemakers and 
cardioverter-defibrillators, are now present in at least 10% of con-
temporary IE case series [6], and constitute a significant risk factor 
for infection [8, 9]. Transcatheter-implanted valves are infected at 
rates comparable to surgically implanted valves, and are an in-
creasing component of prosthetic valve endocarditis (PVE). In 
2015, the European Society of Cardiology [10] proposed changes 
to the Modified Duke Criteria; however, recent advances require 
further modifications of the formal diagnostic criteria for IE.

In response to this need, in 2021, the International Society 
for Cardiovascular Infectious Diseases (ISCVID) convened a 
Working Group of 25 subject matter experts from 5 continents 

Received 16 January 2023; editorial decision 13 April 2023; published online 4 May 2023
Correspondence: V. G. Fowler, Duke University Medical Center, Room 185 Hanes House, 315 

Trent Dr, Box 102359, Durham, NC, 27710, USA (fowle003@mc.duke.edu); J. M. Miro, 
Infectious Diseases Service, Hospital Clinic, Villarroel, 170, 08036-Barcelona, Spain 
(jmmiro@ub.edu).
Clinical Infectious Diseases® 2023;77(4):518–26 
© The Author(s) 2023. Published by Oxford University Press on behalf of Infectious Diseases 
Society of America. All rights reserved. For permissions, please e-mail: journals.permissions@ 
oup.com
https://doi.org/10.1093/cid/ciad271

518 • CID 2023:77 (15 August) • VIEWPOINTS

Clinical Infectious Diseases                                          

V I E W P O I N T S

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article/77/4/518/7151107 by U

niversidad M
iguel H

ernandez user on 02 O
ctober 2023

Fowler VG, Durack DT, Selton-Suty C, Athan E, Bayer AS, 
Chamis AL, et al. The 2023 Duke-International Society 
for Cardiovascular Infectious Diseases Criteria for 
Infective Endocarditis: Updating the Modified Duke 
Criteria. Clinical Infectious Diseases. 22 de agosto de 
2023;77(4):518-26.



Nuevos criterios 
de Duke

MICRORRESUMEN

The 2023 Duke-International Society for Cardiovascular 
Infectious Diseases Criteria for Infective Endocarditis: 
Updating the Modified Duke Criteria
Vance G. Fowler Jr,1,2, David T. Durack,1 Christine Selton-Suty,3 Eugene Athan,4 Arnold S. Bayer,5,6 Anna Lisa Chamis,1 Anders Dahl,7 Louis DiBernardo,1

Emanuele Durante-Mangoni,8 Xavier Duval,9 Claudio Querido Fortes,10 Emil Fosbøl,11 Margaret M. Hannan,12 Barbara Hasse,13 Bruno Hoen,14

Adolf W. Karchmer,15 Carlos A. Mestres,16 Cathy A. Petti,1,17 María Nazarena Pizzi,18 Stephen D. Preston,19 Albert Roque,20 Francois Vandenesch,21,22

Jan T. M. van der Meer,23 Thomas W. van der Vaart,23 and Jose M. Miro24,25

1Division of Infectious Diseases, Duke University Medical Center, Durham, North Carolina, USA; 2Duke Clinical Research Institute, Duke University, Durham, North Carolina, USA; 3CHU of Nancy, 
Cardiology Department, CIC-EC, Nancy, France; 4Department of Infectious Disease, Barwon Health and School of Medicine, Deakin University, Geelong, Australia; 5Division of Infectious Diseases, 
The Lundquist Institute at Harbor-UCLA, Torrance, California, USA; 6Department of Medicine, The Geffen School of Medicine at UCLA, Los Angeles, California, USA; 7Department of Cardiology, 
Herlev-Gentofte University Hospital, Copenhagen, Denmark; 8Department of Precision Medicine, University of Campania ‘L. Vanvitelli’, Monaldi Hospital, Naples, Italy; 9AP-HP, Hôpital Bichat, Centre 
d’Investigation Clinique, INSERM CIC 1425, Université Paris Cité, IAME, INSERM, Paris, France; 10Infectious Diseases Department, Hospital Universitário Clementino Fraga Filho—Universidade 
Federal do Rio de Janeiro, Rio de Janeiro, Brasil; 11The Heart Centre, University Hospital of Copenhagen, Rigshospitalet, Denmark; 12Clinical Microbiology Department, Mater Misericordiae University 
Hospital, University College Dublin, Dublin, Ireland; 13Department of Infectious Diseases and Hospital Epidemiology, University Hospital, University of Zurich, Zurich, Switzerland; 14Department of 
Infectious Diseases and Tropical Medicine and Inserm CIC-1424, Université de Lorraine, APEMAC, Nancy, France; 15Division of Infectious Diseases, Beth Israel Deaconess Medical Center, Harvard 
Medical School, Boston, Massachusetts, USA; 16Department of Cardiothoracic Surgery and the Robert WM Frater Cardiovascular Research Centre, The University of the Free State, Bloemfontein, 
South Africa; 17HealthSpring Global Inc, Bradenton, Florida, USA; 18Department of Cardiology, Hospital Universitari Vall d’Hebron, Barcelona, Spain; 19Histopathology, Royal Papworth Hospital, 
Cambridge, United Kingdom; 20Department of Radiology, Hospital Universitari Vall d’Hebron, Barcelona, Spain; 21CIRI, Centre International de Recherche en Infectiologie, Univ Lyon, INSERM, U1111, 
Université Claude Bernard Lyon 1, CNRS, UMR5308, ENS de Lyon, Lyon, France; 22Institut des agents infectieux, Hospices Civils de Lyon, Lyon, France; 23Division of Infectious Diseases, Amsterdam 
UMC, Amsterdam, The Netherlands; 24Infectious Diseases Service, Hospital Clinic-IDIBAPS, University of Barcelona, Barcelona, Spain; and 25Centro de Investigación Biomédica en Red de 
Enfermedades Infecciosas (CIBERINFEC), Instituto de Salud Carlos III, Madrid, Spain

(See the Editorial Commentary by Paras on pages 527–8.)

The microbiology, epidemiology, diagnostics, and treatment of infective endocarditis (IE) have changed significantly since the Duke 
Criteria were published in 1994 and modified in 2000. The International Society for Cardiovascular Infectious Diseases (ISCVID) 
convened a multidisciplinary Working Group to update the diagnostic criteria for IE. The resulting 2023 Duke-ISCVID IE Criteria 
propose significant changes, including new microbiology diagnostics (enzyme immunoassay for Bartonella species, polymerase 
chain reaction, amplicon/metagenomic sequencing, in situ hybridization), imaging (positron emission computed tomography 
with 18F-!uorodeoxyglucose, cardiac computed tomography), and inclusion of intraoperative inspection as a new Major 
Clinical Criterion. The list of “typical” microorganisms causing IE was expanded and includes pathogens to be considered as 
typical only in the presence of intracardiac prostheses. The requirements for timing and separate venipunctures for blood 
cultures were removed. Last, additional predisposing conditions (transcatheter valve implants, endovascular cardiac implantable 
electronic devices, prior IE) were clarified. These diagnostic criteria should be updated periodically by making the Duke- 
ISCVID Criteria available online as a “Living Document.”

Keywords. endocarditis; Duke Criteria; PET/CT; echocardiography; ISCVID.

The Duke Criteria for diagnosis of infective endocarditis (IE) were 
originally published in 1994 [1] and modified in 2000 [2]. Their 
primary purpose was to serve as a research tool to standardize 
the definition of a clinically protean condition. Their presence 
paved the way for a steady stream of multinational investigations 
[3–7] that transformed our understanding of the disease. 

However, the microbiology, diagnostics, epidemiology, and treat-
ment of IE have changed significantly since the debut of these 
criteria. For example, endovascular cardiac implantable elec-
tronic devices (CIEDs), including permanent pacemakers and 
cardioverter-defibrillators, are now present in at least 10% of con-
temporary IE case series [6], and constitute a significant risk factor 
for infection [8, 9]. Transcatheter-implanted valves are infected at 
rates comparable to surgically implanted valves, and are an in-
creasing component of prosthetic valve endocarditis (PVE). In 
2015, the European Society of Cardiology [10] proposed changes 
to the Modified Duke Criteria; however, recent advances require 
further modifications of the formal diagnostic criteria for IE.

In response to this need, in 2021, the International Society 
for Cardiovascular Infectious Diseases (ISCVID) convened a 
Working Group of 25 subject matter experts from 5 continents 

Received 16 January 2023; editorial decision 13 April 2023; published online 4 May 2023
Correspondence: V. G. Fowler, Duke University Medical Center, Room 185 Hanes House, 315 

Trent Dr, Box 102359, Durham, NC, 27710, USA (fowle003@mc.duke.edu); J. M. Miro, 
Infectious Diseases Service, Hospital Clinic, Villarroel, 170, 08036-Barcelona, Spain 
(jmmiro@ub.edu).
Clinical Infectious Diseases® 2023;77(4):518–26 
© The Author(s) 2023. Published by Oxford University Press on behalf of Infectious Diseases 
Society of America. All rights reserved. For permissions, please e-mail: journals.permissions@ 
oup.com
https://doi.org/10.1093/cid/ciad271

518 • CID 2023:77 (15 August) • VIEWPOINTS

Clinical Infectious Diseases                                          

V I E W P O I N T S

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article/77/4/518/7151107 by U

niversidad M
iguel H

ernandez user on 02 O
ctober 2023

Fowler VG, Durack DT, Selton-Suty C, Athan E, Bayer AS, 
Chamis AL, et al. The 2023 Duke-International Society 
for Cardiovascular Infectious Diseases Criteria for 
Infective Endocarditis: Updating the Modified Duke 
Criteria. Clinical Infectious Diseases. 22 de agosto de 
2023;77(4):518-26.

Criterios mayores



MICRORRESUMEN

The 2023 Duke-International Society for Cardiovascular 
Infectious Diseases Criteria for Infective Endocarditis: 
Updating the Modified Duke Criteria
Vance G. Fowler Jr,1,2, David T. Durack,1 Christine Selton-Suty,3 Eugene Athan,4 Arnold S. Bayer,5,6 Anna Lisa Chamis,1 Anders Dahl,7 Louis DiBernardo,1

Emanuele Durante-Mangoni,8 Xavier Duval,9 Claudio Querido Fortes,10 Emil Fosbøl,11 Margaret M. Hannan,12 Barbara Hasse,13 Bruno Hoen,14

Adolf W. Karchmer,15 Carlos A. Mestres,16 Cathy A. Petti,1,17 María Nazarena Pizzi,18 Stephen D. Preston,19 Albert Roque,20 Francois Vandenesch,21,22

Jan T. M. van der Meer,23 Thomas W. van der Vaart,23 and Jose M. Miro24,25

1Division of Infectious Diseases, Duke University Medical Center, Durham, North Carolina, USA; 2Duke Clinical Research Institute, Duke University, Durham, North Carolina, USA; 3CHU of Nancy, 
Cardiology Department, CIC-EC, Nancy, France; 4Department of Infectious Disease, Barwon Health and School of Medicine, Deakin University, Geelong, Australia; 5Division of Infectious Diseases, 
The Lundquist Institute at Harbor-UCLA, Torrance, California, USA; 6Department of Medicine, The Geffen School of Medicine at UCLA, Los Angeles, California, USA; 7Department of Cardiology, 
Herlev-Gentofte University Hospital, Copenhagen, Denmark; 8Department of Precision Medicine, University of Campania ‘L. Vanvitelli’, Monaldi Hospital, Naples, Italy; 9AP-HP, Hôpital Bichat, Centre 
d’Investigation Clinique, INSERM CIC 1425, Université Paris Cité, IAME, INSERM, Paris, France; 10Infectious Diseases Department, Hospital Universitário Clementino Fraga Filho—Universidade 
Federal do Rio de Janeiro, Rio de Janeiro, Brasil; 11The Heart Centre, University Hospital of Copenhagen, Rigshospitalet, Denmark; 12Clinical Microbiology Department, Mater Misericordiae University 
Hospital, University College Dublin, Dublin, Ireland; 13Department of Infectious Diseases and Hospital Epidemiology, University Hospital, University of Zurich, Zurich, Switzerland; 14Department of 
Infectious Diseases and Tropical Medicine and Inserm CIC-1424, Université de Lorraine, APEMAC, Nancy, France; 15Division of Infectious Diseases, Beth Israel Deaconess Medical Center, Harvard 
Medical School, Boston, Massachusetts, USA; 16Department of Cardiothoracic Surgery and the Robert WM Frater Cardiovascular Research Centre, The University of the Free State, Bloemfontein, 
South Africa; 17HealthSpring Global Inc, Bradenton, Florida, USA; 18Department of Cardiology, Hospital Universitari Vall d’Hebron, Barcelona, Spain; 19Histopathology, Royal Papworth Hospital, 
Cambridge, United Kingdom; 20Department of Radiology, Hospital Universitari Vall d’Hebron, Barcelona, Spain; 21CIRI, Centre International de Recherche en Infectiologie, Univ Lyon, INSERM, U1111, 
Université Claude Bernard Lyon 1, CNRS, UMR5308, ENS de Lyon, Lyon, France; 22Institut des agents infectieux, Hospices Civils de Lyon, Lyon, France; 23Division of Infectious Diseases, Amsterdam 
UMC, Amsterdam, The Netherlands; 24Infectious Diseases Service, Hospital Clinic-IDIBAPS, University of Barcelona, Barcelona, Spain; and 25Centro de Investigación Biomédica en Red de 
Enfermedades Infecciosas (CIBERINFEC), Instituto de Salud Carlos III, Madrid, Spain

(See the Editorial Commentary by Paras on pages 527–8.)

The microbiology, epidemiology, diagnostics, and treatment of infective endocarditis (IE) have changed significantly since the Duke 
Criteria were published in 1994 and modified in 2000. The International Society for Cardiovascular Infectious Diseases (ISCVID) 
convened a multidisciplinary Working Group to update the diagnostic criteria for IE. The resulting 2023 Duke-ISCVID IE Criteria 
propose significant changes, including new microbiology diagnostics (enzyme immunoassay for Bartonella species, polymerase 
chain reaction, amplicon/metagenomic sequencing, in situ hybridization), imaging (positron emission computed tomography 
with 18F-!uorodeoxyglucose, cardiac computed tomography), and inclusion of intraoperative inspection as a new Major 
Clinical Criterion. The list of “typical” microorganisms causing IE was expanded and includes pathogens to be considered as 
typical only in the presence of intracardiac prostheses. The requirements for timing and separate venipunctures for blood 
cultures were removed. Last, additional predisposing conditions (transcatheter valve implants, endovascular cardiac implantable 
electronic devices, prior IE) were clarified. These diagnostic criteria should be updated periodically by making the Duke- 
ISCVID Criteria available online as a “Living Document.”

Keywords. endocarditis; Duke Criteria; PET/CT; echocardiography; ISCVID.

The Duke Criteria for diagnosis of infective endocarditis (IE) were 
originally published in 1994 [1] and modified in 2000 [2]. Their 
primary purpose was to serve as a research tool to standardize 
the definition of a clinically protean condition. Their presence 
paved the way for a steady stream of multinational investigations 
[3–7] that transformed our understanding of the disease. 

However, the microbiology, diagnostics, epidemiology, and treat-
ment of IE have changed significantly since the debut of these 
criteria. For example, endovascular cardiac implantable elec-
tronic devices (CIEDs), including permanent pacemakers and 
cardioverter-defibrillators, are now present in at least 10% of con-
temporary IE case series [6], and constitute a significant risk factor 
for infection [8, 9]. Transcatheter-implanted valves are infected at 
rates comparable to surgically implanted valves, and are an in-
creasing component of prosthetic valve endocarditis (PVE). In 
2015, the European Society of Cardiology [10] proposed changes 
to the Modified Duke Criteria; however, recent advances require 
further modifications of the formal diagnostic criteria for IE.

In response to this need, in 2021, the International Society 
for Cardiovascular Infectious Diseases (ISCVID) convened a 
Working Group of 25 subject matter experts from 5 continents 

Received 16 January 2023; editorial decision 13 April 2023; published online 4 May 2023
Correspondence: V. G. Fowler, Duke University Medical Center, Room 185 Hanes House, 315 

Trent Dr, Box 102359, Durham, NC, 27710, USA (fowle003@mc.duke.edu); J. M. Miro, 
Infectious Diseases Service, Hospital Clinic, Villarroel, 170, 08036-Barcelona, Spain 
(jmmiro@ub.edu).
Clinical Infectious Diseases® 2023;77(4):518–26 
© The Author(s) 2023. Published by Oxford University Press on behalf of Infectious Diseases 
Society of America. All rights reserved. For permissions, please e-mail: journals.permissions@ 
oup.com
https://doi.org/10.1093/cid/ciad271

518 • CID 2023:77 (15 August) • VIEWPOINTS

Clinical Infectious Diseases                                          

V I E W P O I N T S

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article/77/4/518/7151107 by U

niversidad M
iguel H

ernandez user on 02 O
ctober 2023

Fowler VG, Durack DT, Selton-Suty C, Athan E, Bayer AS, 
Chamis AL, et al. The 2023 Duke-International Society 
for Cardiovascular Infectious Diseases Criteria for 
Infective Endocarditis: Updating the Modified Duke 
Criteria. Clinical Infectious Diseases. 22 de agosto de 
2023;77(4):518-26.

Criterios menores

Nuevos criterios 
de Duke



MICRORRESUMEN

European Journal of Internal Medicine 114 (2023) 1–14

Available online 9 May 2023
0953-6205/© 2023 The Authors. Published by Elsevier B.V. on behalf of European Federation of Internal Medicine. This is an open access article under the CC BY
license (http://creativecommons.org/licenses/by/4.0/).

Review Article 

Comparative analysis of level of evidence and class of recommendation for 
50 clinical practice guidelines released by the European Society of 
Cardiology from 2011 to 2022 

Giuseppe Boriani a,*, Andrea Venturelli a, Jacopo F Imberti a,b, Niccolò Bonini a,b, Davide A Mei a, 
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Background: The European Society of Cardiology (ESC) clinical practice guidelines are essential tools for decision- 
making. 
Aim: To analyze the level of evidence (LOE) and the class of recommendations in the ESC guidelines released in 
the last 12 years. 
Methods: We evaluated 50 ESC guidelines released from 2011 to 2022, related to 27 topics and categorized them 
into seven macro-groups. We analyzed every recommendation in terms of LOE and class of recommendation, 
calculating their relative proportions and changes over time in consecutive editions of the same guideline. 
Results: A total of 6972 recommendations were found, with an increase in number per year over time. Among the 
50 ESC guidelines, the proportional distribution of classes of recommendations was 49% for Class I, 29% for Class 
IIa, 15% for Class IIb, and 8% for Class III. Overall, 16% of the recommendations were classified as LOE A, 31% 
LOE B and 53% LOE C. The field of preventive cardiology had the largest proportion of LOE A, while the lowest 
was in the field of valvular, myocardial, pericardial and pulmonary diseases. The overall proportion of LOE A 
recommendations in the most recent guidelines compared to their prior versions increased from 17% to 20%. 
Conclusions: The recommendations included in the ESC guidelines widely differ in terms of quality of evidence, 
with only 16% supported by the highest quality of evidence. Although a slight global increase in LOE A rec-
ommendations was observed in recent years, further scientific research efforts are needed to increase the quality 
of evidence.   

1. Introduction 

The term “Evidence-based Medicine” (EBM) first appeared in medi-
cal literature in 1991 when Gordon Guyatt, a faculty member at 
McMaster Medical School in Hamilton, Ontario, published an Editorial 
entitled “Evidence-based Medicine” [1]. Sackett et al. [2], appropriately 
defined EBM as the “conscientious, explicit, and judicious use of current best 
evidence in making decisions about the care of individual patients”. This new 
approach for taking decisions in clinical practice derived from the need 
to go beyond the traditional way of making clinical choices which relied 
mainly upon the basis of clinical experience. At present, randomized 
controlled trials (RCTs) are considered the gold standard for assessing 

the efficacy of medical interventions and treatments [1,3,4]. According 
to the EBM approach, the combination of multiple RCTs in systematic 
reviews and meta-analyses allows to achieve the highest level of evi-
dence that medical literature can produce [5]. The need to synthesize 
scientific evidence promoted the development of clinical practice 
guidelines in different medical fields and adherence to consensus 
guidelines became a standard reference for assessing the quality of care. 
Indeed, several studies in the cardiology setting showed how adherence 
to guidelines is associated with better outcomes [6–10]. 

The European Society of Cardiology (ESC), regularly publishes 
Clinical Practice Guidelines on different topics related to cardiovascular 
care, using a consistent grading system based on classes of 
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1. Introduction 

The term “Evidence-based Medicine” (EBM) first appeared in medi-
cal literature in 1991 when Gordon Guyatt, a faculty member at 
McMaster Medical School in Hamilton, Ontario, published an Editorial 
entitled “Evidence-based Medicine” [1]. Sackett et al. [2], appropriately 
defined EBM as the “conscientious, explicit, and judicious use of current best 
evidence in making decisions about the care of individual patients”. This new 
approach for taking decisions in clinical practice derived from the need 
to go beyond the traditional way of making clinical choices which relied 
mainly upon the basis of clinical experience. At present, randomized 
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SGLT2 Inhibitors in Management of Severe
Hypomagnesemia in Patients Without Diabetes: A Report
of 4 Cases
Chintan V. Shah, Nour Hammad, Bhavna Bhasin-Chhabra, and Arash Rashidi

Sodium/glucose cotransporter 2 (SGLT2) inhibitors have demonstrated a class effect in improving serum
magnesium levels in patients with diabetes. Additionally, recent reports have shown their promising bene-
ficial effects in the treatment of refractory hypomagnesemia in patients with diabetes. However, their role in
treating hypomagnesemia in patients without diabetes remains unexplored. Here, we report 4 cases of
severe and refractory hypomagnesemia that showed dramatic improvement after initiating SGLT2 inhibitors
in patients without diabetes. Case 1 had calcineurin inhibitor-associated severe hypomagnesemia. Cases 2,
3, and 4 had refractory hypomagnesemia associated with platinum-based chemotherapy with or without
gastrointestinal losses. Case 1 was able to withdraw from high-dose oral magnesium supplementation.
Cases 2 and 3 achieved independence from intravenous magnesium supplementation, whereas case 4 had
decreased intravenous magnesium requirements. All the cases demonstrated sustainably improved serum
magnesium levels. Withdrawal of SGLT2 inhibitors in case 4 resulted in worsening serum magnesium levels
and intravenous magnesium requirements. The extraglycemic benefit of this group of medications not only
suggests the need for further studies to better understand the effect of SGLT2 inhibitors on magnesium
homeostasis but also supports expanded use in a larger patient population.

© 2023 The Authors. Published by Elsevier Inc. on behalf of the National Kidney Foundation, Inc. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

INTRODUCTION
Sodium/glucose cotransporter 2 (SGLT2) inhibitors, which
initially emerged as a treatment option for patients with type
2 diabetes, have also been shown to improve clinical out-
comes in patients with a variety of heart and kidney diseases
with or without diabetes.1 The beneficial effect of SGLT2
inhibitors on magnesium balance in patients with diabetes
with or without hypomagnesemia has been noted as a class
effect in recent meta-analysis data from randomized clinical
trials.2-4 Moreover, some reports have demonstrated their
role in the treatment of refractory hypomagnesemia in pa-
tients with diabetes with or without overt urinary magne-
sium wasting.5,6 However, their role in the treatment of
hypomagnesemia in patients without diabetes remains un-
explored. Here, to the best of our knowledge, we report the
first series of 4 patients without diabetes with severe hypo-
magnesemia successfully treated with SGLT2 inhibitors.

CASE REPORT

Case 1
A woman in her 50s with a history of orthotropic liver
transplantation developed severe hypomagnesemia
accompanied by calcineurin inhibitor use (tacrolimus
trough levels of 8-10 ng/mL), which required aggressive
oral and intravenous magnesium supplementation. After
reducing her tacrolimus trough levels to 4-6 ng/mL 4
months after transplantation, she achieved independence
from intravenous magnesium sulfate (IV MgSO4) supple-
mentation but remained dependent on a high-dose
regimen of oral magnesium (Table 1). Further work up

showed a 24-hour magnesium urine level of 90 mg with a
fractional excretion of magnesium (FEMg) of 9.73%.
Later, empagliflozin 10 mg daily was initiated and
increased to 25 mg daily after 2 months. Her oral mag-
nesium supplements were completely withdrawn 2
months after empagliflozin was initiated, and serum
magnesium levels remain stable without any further epi-
sodes of hypomagnesemia at 5 months of follow-up.
Repeat FEMg was reduced to 4.88% after the administra-
tion of empagliflozin (Table 1).

Case 2
A woman in her 70s presented with a history of locally
advanced serous ovarian cancer status post debulking pro-
cedure, including radical abdominal hysterectomy with
bilateral salpingo-oophorectomy and diverting loop ileos-
tomy. She received chemotherapy with docetaxel and car-
boplatin. Following chemotherapy, the patient developed
multiple electrolyte abnormalities, including hypokalemia
and hypomagnesemia, that partially improved after ostomy
closure. She continued to have refractory hypomagnesemia
requiring 2 g of IV MgSO4 3 times a week for 9 months in
addition to maximum tolerated doses of oral magnesium
supplements and amiloride (Table 1). Later, she was started
on dapagliflozin with normalization of serum magnesium
levels within 3 weeks and remained off intravenous sup-
plementation at 10 months of follow-up (Fig 1).

Case 3
A man in his 50s with left supraglottic cancer was treated
with cisplatin, 5-fluorouracil, and pembrolizumab. Since
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↓Mg2+ grave y 
refractaria tratada 
con iSGLT2 en 
casos sin DM2

‣ Los 4 􀉩 presentaban ↓Mg2+ asociada a 
inhibidores de la calcineurina o a QT 
(platinos).


‣ Parece un efecto de clase de iSGLT2.


‣ Especulan que los mecanismos potenciales 
podrían incluir el aumento de la secreción de 
glucagón y arginina-vasopresina — 
↑ reabsorción de Mg 2+ en TCD
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Association between recently raised anticholinergic burden and 
risk of acute cardiovascular events: nationwide case-case-time-
control study
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ABSTRACT
OBJECTIVE
To evaluate the association between recently 
raised anticholinergic burden and risk of acute 
cardiovascular events in older adults.
DESIGN
Case-case-time-control study (ie, incorporating a 
case crossover design and a control crossover design 
consisting of future cases).
SETTING
Taiwan’s National Health Insurance Research 
Database.
PARTICIPANTS
317 446 adults aged ≥65 who were admitted to 
hospital because of an incident acute cardiovascular 
event between 2011 and 2018. Acute cardiovascular 
events included myocardial infarction, strokes, 
arrhythmias, conduction disorders, and cardiovascular 
death.
MAIN OUTCOME MEASURES
The anticholinergic burden was measured for each 
participant by adding up the anticholinergic scores 
for individual drugs using the Anticholinergic 
Cognitive Burden Scale. Scores were classi+ed into 
three levels (0 points, 1-2 points, and ≥3 points). 
For each participant, anticholinergic burden levels 
during hazard periods (day −1 to −30 before the 
cardiovascular event) were compared with randomly 
selected 30 day reference periods (ie, periods 
between days −61 and −180). Conditional logistic 
regression determined odds ratios with 95% 

con+dence intervals to evaluate the association 
between acute cardiovascular events and recently 
raised anticholinergic burden.
RESULTS
The crossover analyses included 248 579 current 
cases. Participants’ average age on the index date 
was 78.4 years (standard deviation 0.01), and 53.4% 
were men. The most frequently prescribed drugs 
with anticholinergic activity were antihistamines 
(68.9%), gastrointestinal antispasmodics (40.9%), 
and diuretics (33.8%). Among patients with varying 
levels of anticholinergic burden in di.erent periods, 
more patients carried higher levels of anticholinergic 
burden during hazard periods than during reference 
periods. For example, 17 603 current cases had 1-2 
points of anticholinergic burden in the hazard period 
with 0 points in the reference period, while 8507 
current cases had 0 points in the hazard period and 
1-2 points in the reference period. In the comparison 
of 1-2 points versus 0 points of anticholinergic 
burden, the odds ratio was 1.86 (95% con+dence 
interval 1.83 to 1.90) in the case crossover analysis 
and 1.35 (1.33 to 1.38) in the control crossover 
analysis, which yielded a case-case-time-control 
odds ratio of 1.38 (1.34 to 1.42). Similar results were 
found in the comparison of ≥3 versus 0 points (2.03, 
1.98 to 2.09) and ≥3 versus 1-2 points (1.48, 1.44 to 
1.52). The +ndings remained consistent throughout 
a series of sensitivity analyses (eg, cut-o. points for 
anticholinergic burden categories were rede+ned and 
di.erent scales were used to measure anticholinergic 
burden).
CONCLUSIONS
An association was found between recently raised 
anticholinergic burden and increased risk of acute 
cardiovascular events. Furthermore, a greater increase 
in anticholinergic burden was associated with a higher 
risk of acute cardiovascular events.

Introduction
Ageing populations present various challenges 
for healthcare worldwide, including increases in 
multimorbidity rates and subsequent polypharmacy 
issues. Polypharmacy has been associated with 
various unintended clinical consequences, with a 
prevalence reported to be as high as 90% in older 
adults.1-3 Drugs with anticholinergic activity are 
among the most commonly prescribed drugs in older 
adults with polypharmacy.4-6 However, for most of 
these drugs, anticholinergic activity is not the main 
intended effect and is often considered a side effect. As 
a result, clinicians might prescribe these drugs without 
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WHAT IS ALREADY KNOWN ON THIS TOPIC
Previous studies have reported an association between anticholinergic burden 
and increased cardiovascular risk, but have not considered the potential issue of 
protopathic bias
Research has investigated the relation between anticholinergic burden and long 
term cardiovascular events, but variations in anticholinergic burden over time 
require investigation
Studies examining the e.ect of a recently raised anticholinergic burden on the 
risk of cardiovascular events are lacking

WHAT THIS STUDY ADDS
A recently raised anticholinergic burden was associated with an increased risk of 
acute cardiovascular events, even a/er addressing the issue of protopathic bias
A dose-response relation was found between anticholinergic burden and risk of 
acute cardiovascular events
The +ndings highlight the need to consider protopathic bias when interpreting 
the results from observational studies
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was 78.4 years (standard deviation 0.01), and 53.4% 
were men. The most frequently prescribed drugs 
with anticholinergic activity were antihistamines 
(68.9%), gastrointestinal antispasmodics (40.9%), 
and diuretics (33.8%). Among patients with varying 
levels of anticholinergic burden in di.erent periods, 
more patients carried higher levels of anticholinergic 
burden during hazard periods than during reference 
periods. For example, 17 603 current cases had 1-2 
points of anticholinergic burden in the hazard period 
with 0 points in the reference period, while 8507 
current cases had 0 points in the hazard period and 
1-2 points in the reference period. In the comparison 
of 1-2 points versus 0 points of anticholinergic 
burden, the odds ratio was 1.86 (95% con+dence 
interval 1.83 to 1.90) in the case crossover analysis 
and 1.35 (1.33 to 1.38) in the control crossover 
analysis, which yielded a case-case-time-control 
odds ratio of 1.38 (1.34 to 1.42). Similar results were 
found in the comparison of ≥3 versus 0 points (2.03, 
1.98 to 2.09) and ≥3 versus 1-2 points (1.48, 1.44 to 
1.52). The +ndings remained consistent throughout 
a series of sensitivity analyses (eg, cut-o. points for 
anticholinergic burden categories were rede+ned and 
di.erent scales were used to measure anticholinergic 
burden).
CONCLUSIONS
An association was found between recently raised 
anticholinergic burden and increased risk of acute 
cardiovascular events. Furthermore, a greater increase 
in anticholinergic burden was associated with a higher 
risk of acute cardiovascular events.

Introduction
Ageing populations present various challenges 
for healthcare worldwide, including increases in 
multimorbidity rates and subsequent polypharmacy 
issues. Polypharmacy has been associated with 
various unintended clinical consequences, with a 
prevalence reported to be as high as 90% in older 
adults.1-3 Drugs with anticholinergic activity are 
among the most commonly prescribed drugs in older 
adults with polypharmacy.4-6 However, for most of 
these drugs, anticholinergic activity is not the main 
intended effect and is often considered a side effect. As 
a result, clinicians might prescribe these drugs without 
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WHAT IS ALREADY KNOWN ON THIS TOPIC
Previous studies have reported an association between anticholinergic burden 
and increased cardiovascular risk, but have not considered the potential issue of 
protopathic bias
Research has investigated the relation between anticholinergic burden and long 
term cardiovascular events, but variations in anticholinergic burden over time 
require investigation
Studies examining the e.ect of a recently raised anticholinergic burden on the 
risk of cardiovascular events are lacking

WHAT THIS STUDY ADDS
A recently raised anticholinergic burden was associated with an increased risk of 
acute cardiovascular events, even a/er addressing the issue of protopathic bias
A dose-response relation was found between anticholinergic burden and risk of 
acute cardiovascular events
The +ndings highlight the need to consider protopathic bias when interpreting 
the results from observational studies
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To evaluate the association between recently 
raised anticholinergic burden and risk of acute 
cardiovascular events in older adults.
DESIGN
Case-case-time-control study (ie, incorporating a 
case crossover design and a control crossover design 
consisting of future cases).
SETTING
Taiwan’s National Health Insurance Research 
Database.
PARTICIPANTS
317 446 adults aged ≥65 who were admitted to 
hospital because of an incident acute cardiovascular 
event between 2011 and 2018. Acute cardiovascular 
events included myocardial infarction, strokes, 
arrhythmias, conduction disorders, and cardiovascular 
death.
MAIN OUTCOME MEASURES
The anticholinergic burden was measured for each 
participant by adding up the anticholinergic scores 
for individual drugs using the Anticholinergic 
Cognitive Burden Scale. Scores were classi+ed into 
three levels (0 points, 1-2 points, and ≥3 points). 
For each participant, anticholinergic burden levels 
during hazard periods (day −1 to −30 before the 
cardiovascular event) were compared with randomly 
selected 30 day reference periods (ie, periods 
between days −61 and −180). Conditional logistic 
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analysis, which yielded a case-case-time-control 
odds ratio of 1.38 (1.34 to 1.42). Similar results were 
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1.52). The +ndings remained consistent throughout 
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di.erent scales were used to measure anticholinergic 
burden).
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An association was found between recently raised 
anticholinergic burden and increased risk of acute 
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in anticholinergic burden was associated with a higher 
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three levels (0 points, 1-2 points, and ≥3 points). 
For each participant, anticholinergic burden levels 
during hazard periods (day −1 to −30 before the 
cardiovascular event) were compared with randomly 
selected 30 day reference periods (ie, periods 
between days −61 and −180). Conditional logistic 
regression determined odds ratios with 95% 

con+dence intervals to evaluate the association 
between acute cardiovascular events and recently 
raised anticholinergic burden.
RESULTS
The crossover analyses included 248 579 current 
cases. Participants’ average age on the index date 
was 78.4 years (standard deviation 0.01), and 53.4% 
were men. The most frequently prescribed drugs 
with anticholinergic activity were antihistamines 
(68.9%), gastrointestinal antispasmodics (40.9%), 
and diuretics (33.8%). Among patients with varying 
levels of anticholinergic burden in di.erent periods, 
more patients carried higher levels of anticholinergic 
burden during hazard periods than during reference 
periods. For example, 17 603 current cases had 1-2 
points of anticholinergic burden in the hazard period 
with 0 points in the reference period, while 8507 
current cases had 0 points in the hazard period and 
1-2 points in the reference period. In the comparison 
of 1-2 points versus 0 points of anticholinergic 
burden, the odds ratio was 1.86 (95% con+dence 
interval 1.83 to 1.90) in the case crossover analysis 
and 1.35 (1.33 to 1.38) in the control crossover 
analysis, which yielded a case-case-time-control 
odds ratio of 1.38 (1.34 to 1.42). Similar results were 
found in the comparison of ≥3 versus 0 points (2.03, 
1.98 to 2.09) and ≥3 versus 1-2 points (1.48, 1.44 to 
1.52). The +ndings remained consistent throughout 
a series of sensitivity analyses (eg, cut-o. points for 
anticholinergic burden categories were rede+ned and 
di.erent scales were used to measure anticholinergic 
burden).
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An association was found between recently raised 
anticholinergic burden and increased risk of acute 
cardiovascular events. Furthermore, a greater increase 
in anticholinergic burden was associated with a higher 
risk of acute cardiovascular events.
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Ageing populations present various challenges 
for healthcare worldwide, including increases in 
multimorbidity rates and subsequent polypharmacy 
issues. Polypharmacy has been associated with 
various unintended clinical consequences, with a 
prevalence reported to be as high as 90% in older 
adults.1-3 Drugs with anticholinergic activity are 
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adults with polypharmacy.4-6 However, for most of 
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intended effect and is often considered a side effect. As 
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BACKGROUND
Ferric carboxymaltose therapy reduces symptoms and improves quality of life in 
patients who have heart failure with a reduced ejection fraction and iron deficiency. 
Additional evidence about the effects of ferric carboxymaltose on clinical events is 
needed.

METHODS
In this double-blind, randomized trial, we assigned ambulatory patients with heart 
failure, a left ventricular ejection fraction of 40% or less, and iron deficiency, in a 
1:1 ratio, to receive intravenous ferric carboxymaltose or placebo, in addition to 
standard therapy for heart failure. Ferric carboxymaltose or placebo was given 
every 6 months as needed on the basis of iron indexes and hemoglobin levels. The 
primary outcome was a hierarchical composite of death within 12 months after 
randomization, hospitalizations for heart failure within 12 months after random-
ization, or change from baseline to 6 months in the 6-minute walk distance. The 
significance level was set at 0.01.

RESULTS
We enrolled 3065 patients, of whom 1532 were randomly assigned to the ferric 
carboxymaltose group and 1533 to the placebo group. Death by month 12 oc-
curred in 131 patients (8.6%) in the ferric carboxymaltose group and 158 (10.3%) 
in the placebo group; a total of 297 and 332 hospitalizations for heart failure, 
respectively, occurred by month 12; and the mean (±SD) change from baseline to 
6 months in the 6-minute walk distance was 8±60 and 4±59 m, respectively (Wil-
coxon–Mann–Whitney P = 0.02; unmatched win ratio, 1.10; 99% confidence inter-
val, 0.99 to 1.23). Repeated dosing of ferric carboxymaltose appeared to be safe 
with an acceptable adverse-event profile in the majority of patients. The number 
of patients with serious adverse events occurring during the treatment period was 
similar in the two groups (413 patients [27.0%] in the ferric carboxymaltose group 
and 401 [26.2%] in the placebo group).

CONCLUSIONS
Among ambulatory patients who had heart failure with a reduced ejection frac-
tion and iron deficiency, there was no apparent difference between ferric car-
boxymaltose and placebo with respect to the hierarchical composite of death, 
hospitalizations for heart failure, or 6-minute walk distance. (Funded by Ameri-
can Regent, a Daiichi Sankyo Group company; HEART-FID ClinicalTrials.gov 
number, NCT03037931.)
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BACKGROUND
Ferric carboxymaltose therapy reduces symptoms and improves quality of life in 
patients who have heart failure with a reduced ejection fraction and iron deficiency. 
Additional evidence about the effects of ferric carboxymaltose on clinical events is 
needed.

METHODS
In this double-blind, randomized trial, we assigned ambulatory patients with heart 
failure, a left ventricular ejection fraction of 40% or less, and iron deficiency, in a 
1:1 ratio, to receive intravenous ferric carboxymaltose or placebo, in addition to 
standard therapy for heart failure. Ferric carboxymaltose or placebo was given 
every 6 months as needed on the basis of iron indexes and hemoglobin levels. The 
primary outcome was a hierarchical composite of death within 12 months after 
randomization, hospitalizations for heart failure within 12 months after random-
ization, or change from baseline to 6 months in the 6-minute walk distance. The 
significance level was set at 0.01.

RESULTS
We enrolled 3065 patients, of whom 1532 were randomly assigned to the ferric 
carboxymaltose group and 1533 to the placebo group. Death by month 12 oc-
curred in 131 patients (8.6%) in the ferric carboxymaltose group and 158 (10.3%) 
in the placebo group; a total of 297 and 332 hospitalizations for heart failure, 
respectively, occurred by month 12; and the mean (±SD) change from baseline to 
6 months in the 6-minute walk distance was 8±60 and 4±59 m, respectively (Wil-
coxon–Mann–Whitney P = 0.02; unmatched win ratio, 1.10; 99% confidence inter-
val, 0.99 to 1.23). Repeated dosing of ferric carboxymaltose appeared to be safe 
with an acceptable adverse-event profile in the majority of patients. The number 
of patients with serious adverse events occurring during the treatment period was 
similar in the two groups (413 patients [27.0%] in the ferric carboxymaltose group 
and 401 [26.2%] in the placebo group).

CONCLUSIONS
Among ambulatory patients who had heart failure with a reduced ejection frac-
tion and iron deficiency, there was no apparent difference between ferric car-
boxymaltose and placebo with respect to the hierarchical composite of death, 
hospitalizations for heart failure, or 6-minute walk distance. (Funded by Ameri-
can Regent, a Daiichi Sankyo Group company; HEART-FID ClinicalTrials.gov 
number, NCT03037931.)
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Iain B McInnes, Kamlesh Khunti, Geraldine Cambridge

Summary
Background A rise in the incidence of some autoimmune disorders has been described. However, contemporary 
estimates of the overall incidence of autoimmune diseases and trends over time are scarce and inconsistent. We 
aimed to investigate the incidence and prevalence of 19 of the most common autoimmune diseases in the UK, assess 
trends over time, and by sex, age, socioeconomic status, season, and region, and we examine rates of co-occurrence 
among autoimmune diseases. 

Methods In this UK population-based study, we used linked primary and secondary electronic health records from the 
Clinical Practice Research Datalink (CPRD), a cohort that is representative of the UK population in terms of age and 
sex and ethnicity. Eligible participants were men and women (no age restriction) with acceptable records, approved 
for Hospital Episodes Statistics and Office of National Statistics linkage, and registered with their general practice for 
at least 12 months during the study period. We calculated age and sex standardised incidence and prevalence of 
19 autoimmune disorders from 2000 to 2019 and used negative binomial regression models to investigate temporal 
trends and variation by age, sex, socioeconomic status, season of onset, and geographical region in England. To 
characterise co-occurrence of autoimmune diseases, we calculated incidence rate ratios (IRRs), comparing incidence 
rates of comorbid autoimmune disease among individuals with a first (index) autoimmune disease with incidence 
rates in the general population, using negative binomial regression models, adjusted for age and sex.

Findings Among the 22 009 375 individuals included in the study, 978 872 had a new diagnosis of at least 
one autoimmune disease between Jan 1, 2000, and June 30, 2019 (mean age 54·0 years [SD 21·4]). 625 879 (63∙9%) of 
these diagnosed individuals were female and 352 993 (36∙1%) were male. Over the study period, age and sex 
standardised incidence rates of any autoimmune diseases increased (IRR 2017–19 vs 2000–02 1∙04 [95% CI 
1∙00–1∙09]). The largest increases were seen in coeliac disease (2∙19 [2∙05–2∙35]), Sjogren’s syndrome (2∙09 
[1∙84–2∙37]), and Graves’ disease (2∙07 [1∙92–2∙22]); pernicious anaemia (0∙79 [0∙72–0∙86]) and Hashimoto’s 
thyroiditis (0∙81 [0∙75–0∙86]) significantly decreased in incidence. Together, the 19 autoimmune disorders examined 
affected 10·2% of the population over the study period (1 912 200 [13·1%] women and 668 264 [7·4%] men). A 
socioeconomic gradient was evident across several diseases, including pernicious anaemia (most vs least deprived 
area IRR 1∙72 [1∙64–1∙81]), rheumatoid arthritis (1∙52 [1∙45–1∙59]), Graves’ disease (1∙36 [1∙30–1∙43]), and systemic 
lupus erythematosus (1∙35 [1∙25–1∙46]). Seasonal variations were observed for childhood-onset type 1 diabetes (more 
commonly diagnosed in winter) and vitiligo (more commonly diagnosed in summer), and regional variations were 
observed for a range of conditions. Autoimmune disorders were commonly associated with each other, particularly 
Sjögren’s syndrome, systemic lupus erythematosus, and systemic sclerosis. Individuals with childhood-onset type 1 
diabetes also had significantly higher rates of Addison’s disease (IRR 26∙5 [95% CI 17∙3–40∙7]), coeliac disease (28∙4 
[25∙2–32∙0]), and thyroid disease (Hashimoto’s thyroiditis 13∙3 [11∙8–14∙9] and Graves’ disease 6∙7 [5∙1–8∙5]), and 
multiple sclerosis had a particularly low rate of co-occurrence with other autoimmune diseases.

Interpretation Autoimmune diseases affect approximately one in ten individuals, and their burden continues to 
increase over time at varying rates across individual diseases. The socioeconomic, seasonal, and regional disparities 
observed among several autoimmune disorders in our study suggest environmental factors in disease pathogenesis. 
The inter-relations between autoimmune diseases are commensurate with shared pathogenetic mechanisms or 
predisposing factors, particularly among connective tissue diseases and among endocrine diseases.
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1∙00–1∙09]). The largest increases were seen in coeliac disease (2∙19 [2∙05–2∙35]), Sjogren’s syndrome (2∙09 
[1∙84–2∙37]), and Graves’ disease (2∙07 [1∙92–2∙22]); pernicious anaemia (0∙79 [0∙72–0∙86]) and Hashimoto’s 
thyroiditis (0∙81 [0∙75–0∙86]) significantly decreased in incidence. Together, the 19 autoimmune disorders examined 
affected 10·2% of the population over the study period (1 912 200 [13·1%] women and 668 264 [7·4%] men). A 
socioeconomic gradient was evident across several diseases, including pernicious anaemia (most vs least deprived 
area IRR 1∙72 [1∙64–1∙81]), rheumatoid arthritis (1∙52 [1∙45–1∙59]), Graves’ disease (1∙36 [1∙30–1∙43]), and systemic 
lupus erythematosus (1∙35 [1∙25–1∙46]). Seasonal variations were observed for childhood-onset type 1 diabetes (more 
commonly diagnosed in winter) and vitiligo (more commonly diagnosed in summer), and regional variations were 
observed for a range of conditions. Autoimmune disorders were commonly associated with each other, particularly 
Sjögren’s syndrome, systemic lupus erythematosus, and systemic sclerosis. Individuals with childhood-onset type 1 
diabetes also had significantly higher rates of Addison’s disease (IRR 26∙5 [95% CI 17∙3–40∙7]), coeliac disease (28∙4 
[25∙2–32∙0]), and thyroid disease (Hashimoto’s thyroiditis 13∙3 [11∙8–14∙9] and Graves’ disease 6∙7 [5∙1–8∙5]), and 
multiple sclerosis had a particularly low rate of co-occurrence with other autoimmune diseases.

Interpretation Autoimmune diseases affect approximately one in ten individuals, and their burden continues to 
increase over time at varying rates across individual diseases. The socioeconomic, seasonal, and regional disparities 
observed among several autoimmune disorders in our study suggest environmental factors in disease pathogenesis. 
The inter-relations between autoimmune diseases are commensurate with shared pathogenetic mechanisms or 
predisposing factors, particularly among connective tissue diseases and among endocrine diseases.
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‣ Pruebas muy robustas de que hay factores 
socioeconómicos, estacionales y regionales 
de varias enfermedades autoinmunes —
especialmente Graves, la anemia perniciosa, la 
AR, el LES y la DM1


‣ Es improbable que tales variaciones puedan 
atribuirse únicamente a diferencias genéticas.
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La PA sistólica tiene 
el mayor potencial 
para la prevención 
de enfermedades CV

‣ 1.518.028 􀉩 en 112 estudios de 
cohortes prospectivos realizados 
en 34 países de todo el mundo 
(Global Cardiovascular Risk 
Consortium)


‣ 5 factores de riesgo modificables: 
índice de masa corporal, presión 
arterial sistólica, colesterol 
no HDL, tabaquismo y diabetes.
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BACKGROUND
Five modifiable risk factors are associated with cardiovascular disease and death 
from any cause. Studies using individual-level data to evaluate the regional and sex-
specific prevalence of the risk factors and their effect on these outcomes are lacking.

METHODS
We pooled and harmonized individual-level data from 112 cohort studies conducted 
in 34 countries and 8 geographic regions participating in the Global Cardiovascular 
Risk Consortium. We examined associations between the risk factors (body-mass 
index, systolic blood pressure, non–high-density lipoprotein cholesterol, current smok-
ing, and diabetes) and incident cardiovascular disease and death from any cause using 
Cox regression analyses, stratified according to geographic region, age, and sex. 
Population-attributable fractions were estimated for the 10-year incidence of cardio-
vascular disease and 10-year all-cause mortality.

RESULTS
Among 1,518,028 participants (54.1% of whom were women) with a median age of 
54.4 years, regional variations in the prevalence of the five modifiable risk factors 
were noted. Incident cardiovascular disease occurred in 80,596 participants during 
a median follow-up of 7.3 years (maximum, 47.3), and 177,369 participants died 
during a median follow-up of 8.7 years (maximum, 47.6). For all five risk factors 
combined, the aggregate global population-attributable fraction of the 10-year inci-
dence of cardiovascular disease was 57.2% (95% confidence interval [CI], 52.4 to 62.1) 
among women and 52.6% (95% CI, 49.0 to 56.1) among men, and the correspond-
ing values for 10-year all-cause mortality were 22.2% (95% CI, 16.8 to 27.5) and 19.1% 
(95% CI, 14.6 to 23.6).

CONCLUSIONS
Harmonized individual-level data from a global cohort showed that 57.2% and 
52.6% of cases of incident cardiovascular disease among women and men, respec-
tively, and 22.2% and 19.1% of deaths from any cause among women and men, 
respectively, may be attributable to five modifiable risk factors. (Funded by the 
German Center for Cardiovascular Research (DZHK); ClinicalTrials.gov number, 
NCT05466825.)
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Figura 1. Asociaciones de los factores de riesgo continuos con la enfermedad 
cardiovascular y la muerte por cualquier causa. Se muestran los resultados 
de un análisis global de referencia a 1 año que tuvo en cuenta los efectos no 

lineales. Se excluyó a los participantes con enfermedad cardiovascular al 
inicio del estudio. Se utilizó la edad como escala temporal. Los cinco 

factores de riesgo, junto con el uso de medicación antihipertensiva, se 
incluyeron como covariables en los modelos […]
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Resumen  La  insuficiencia  cardiaca  aguda  (ICA)  está  asociada  a  una  importante  morbimortali-
dad, constituyendo  la  primera  causa  de hospitalización  en  mayores  de  65  años  en  nuestro  país.
Las principales  recomendaciones  recogidas  son:  1) al  ingreso,  se  recomienda  realizar  una  eva-
luación integral,  considerando  el tratamiento  habitual  y  comorbilidades,  ya  que  condicionan  el
pronóstico;  2) en  las  primeras  horas  de  atención  hospitalaria,  el tratamiento  descongestivo  es
prioritario,  y  se  recomienda  un  abordaje  terapéutico  diurético  precoz  y  escalonado  en  función
de la  respuesta;  3)  durante  la  fase  estable,  se  recomienda  considerar  el inicio  y/o  titulación  del
tratamiento  con  fármacos  basados  en  la  evidencia,  es  decir,  sacubitrilo/valsartán  o  inhibidores
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Resumen  La  insuficiencia  cardiaca  aguda  (ICA)  está  asociada  a  una  importante  morbimortali-
dad, constituyendo  la  primera  causa  de hospitalización  en  mayores  de  65  años  en  nuestro  país.
Las principales  recomendaciones  recogidas  son:  1) al  ingreso,  se  recomienda  realizar  una  eva-
luación integral,  considerando  el tratamiento  habitual  y  comorbilidades,  ya  que  condicionan  el
pronóstico;  2) en  las  primeras  horas  de  atención  hospitalaria,  el tratamiento  descongestivo  es
prioritario,  y  se  recomienda  un  abordaje  terapéutico  diurético  precoz  y  escalonado  en  función
de la  respuesta;  3)  durante  la  fase  estable,  se  recomienda  considerar  el inicio  y/o  titulación  del
tratamiento  con  fármacos  basados  en  la  evidencia,  es  decir,  sacubitrilo/valsartán  o  inhibidores
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Background. We sought to compare the outcomes of patients treated with intravenous (IV)-only vs oral transitional 
antimicrobial therapy for infective endocarditis (IE) after implementing a new expected practice within the Los Angeles County 
Department of Health Services (LAC DHS).

Methods. We conducted a multicentered, retrospective cohort study of adults with definite or possible IE treated with IV-only 
vs oral therapy at the 3 acute care public hospitals in the LAC DHS system between December 2018 and June 2022. The primary 
outcome was clinical success at 90 days, defined as being alive and without recurrence of bacteremia or treatment-emergent 
infectious complications.

Results. We identified 257 patients with IE treated with IV-only (n = 211) or oral transitional (n = 46) therapy who met study 
inclusion criteria. Study arms were similar for many demographics; however, the IV cohort was older, had more aortic valve 
involvement, were hemodialysis patients, and had central venous catheters present. In contrast, the oral cohort had a higher 
percentage of IE caused by methicillin-resistant Staphylococcus aureus. There was no significant difference between the groups 
in clinical success at 90 days or last follow-up. There was no difference in recurrence of bacteremia or readmission rates. 
However, patients treated with oral therapy had significantly fewer adverse events. Multivariable regression adjustments did not 
find significant associations between any selected variables and clinical success across treatment groups.

Conclusions. These results demonstrate similar outcomes of real-world use of oral vs IV-only therapy for IE, in accord with 
prior randomized, controlled trials and meta-analyses.
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Three randomized, controlled trials have established that oral 
transitional therapy for infective endocarditis (IE) is at least 
as effective as intravenous (IV)-only therapy [1-3]. Indeed, in 
the largest such trial, oral therapy resulted in significantly better 
clinical response, lower relapse, and higher survival rates than 
IV-only therapy out to 5 years of follow-up [4, 5]. Systematic 
reviews have demonstrated extensive supporting pharmacolog-
ical and observational data for oral therapy, and meta-analyses 
of randomized, controlled trials have confirmed that oral ther-
apy is at least as effective as IV-only therapy for this disease 
[6, 7]. Nevertheless, oral therapy remains rarely used for bacter-
emia in practice and less so for endocarditis [8, 9].

One potential reason for slow uptake of the use of oral therapy 
for IE is that data describing practical, real-world outcomes of oral 
therapy outside the setting of carefully conducted randomized, 
controlled trials are limited. We recently implemented an 
evidence-based expected practice [10] defining the scope of oral 
transitional therapy for IE in the 3 acute care, public hospitals com-
prising the Los Angeles County Department of Health Services 
(LAC DHS). We sought to compare the outcomes of patients treat-
ed with oral transitional therapy with the outcomes of patients 
treated with IV-only therapy in a retrospective cohort study.

METHODS

The Expected practice

Expected practices are a set of expectations set within an insti-
tution regarding how providers practice medicine to achieve 
more standardized, equitable care based on available clinical 
evidence and real-life practice conditions within the facility 
[10]. In contrast, clinical guidelines are created by national so-
cieties to be a resource for medical decision-making nationwide 
and may be difficult to apply across variably resourced care 
settings.
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Background. We sought to compare the outcomes of patients treated with intravenous (IV)-only vs oral transitional 
antimicrobial therapy for infective endocarditis (IE) after implementing a new expected practice within the Los Angeles County 
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Results. We identified 257 patients with IE treated with IV-only (n = 211) or oral transitional (n = 46) therapy who met study 
inclusion criteria. Study arms were similar for many demographics; however, the IV cohort was older, had more aortic valve 
involvement, were hemodialysis patients, and had central venous catheters present. In contrast, the oral cohort had a higher 
percentage of IE caused by methicillin-resistant Staphylococcus aureus. There was no significant difference between the groups 
in clinical success at 90 days or last follow-up. There was no difference in recurrence of bacteremia or readmission rates. 
However, patients treated with oral therapy had significantly fewer adverse events. Multivariable regression adjustments did not 
find significant associations between any selected variables and clinical success across treatment groups.

Conclusions. These results demonstrate similar outcomes of real-world use of oral vs IV-only therapy for IE, in accord with 
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Three randomized, controlled trials have established that oral 
transitional therapy for infective endocarditis (IE) is at least 
as effective as intravenous (IV)-only therapy [1-3]. Indeed, in 
the largest such trial, oral therapy resulted in significantly better 
clinical response, lower relapse, and higher survival rates than 
IV-only therapy out to 5 years of follow-up [4, 5]. Systematic 
reviews have demonstrated extensive supporting pharmacolog-
ical and observational data for oral therapy, and meta-analyses 
of randomized, controlled trials have confirmed that oral ther-
apy is at least as effective as IV-only therapy for this disease 
[6, 7]. Nevertheless, oral therapy remains rarely used for bacter-
emia in practice and less so for endocarditis [8, 9].

One potential reason for slow uptake of the use of oral therapy 
for IE is that data describing practical, real-world outcomes of oral 
therapy outside the setting of carefully conducted randomized, 
controlled trials are limited. We recently implemented an 
evidence-based expected practice [10] defining the scope of oral 
transitional therapy for IE in the 3 acute care, public hospitals com-
prising the Los Angeles County Department of Health Services 
(LAC DHS). We sought to compare the outcomes of patients treat-
ed with oral transitional therapy with the outcomes of patients 
treated with IV-only therapy in a retrospective cohort study.

METHODS

The Expected practice

Expected practices are a set of expectations set within an insti-
tution regarding how providers practice medicine to achieve 
more standardized, equitable care based on available clinical 
evidence and real-life practice conditions within the facility 
[10]. In contrast, clinical guidelines are created by national so-
cieties to be a resource for medical decision-making nationwide 
and may be difficult to apply across variably resourced care 
settings.
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Resumen  La  insuficiencia  cardiaca  aguda  (ICA)  está  asociada  a  una  importante  morbimortali-
dad, constituyendo  la  primera  causa  de hospitalización  en  mayores  de  65  años  en  nuestro  país.
Las principales  recomendaciones  recogidas  son:  1) al  ingreso,  se  recomienda  realizar  una  eva-
luación integral,  considerando  el tratamiento  habitual  y  comorbilidades,  ya  que  condicionan  el
pronóstico;  2) en  las  primeras  horas  de  atención  hospitalaria,  el tratamiento  descongestivo  es
prioritario,  y  se  recomienda  un  abordaje  terapéutico  diurético  precoz  y  escalonado  en  función
de la  respuesta;  3)  durante  la  fase  estable,  se  recomienda  considerar  el inicio  y/o  titulación  del
tratamiento  con  fármacos  basados  en  la  evidencia,  es  decir,  sacubitrilo/valsartán  o  inhibidores
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Background. We sought to compare the outcomes of patients treated with intravenous (IV)-only vs oral transitional 
antimicrobial therapy for infective endocarditis (IE) after implementing a new expected practice within the Los Angeles County 
Department of Health Services (LAC DHS).

Methods. We conducted a multicentered, retrospective cohort study of adults with definite or possible IE treated with IV-only 
vs oral therapy at the 3 acute care public hospitals in the LAC DHS system between December 2018 and June 2022. The primary 
outcome was clinical success at 90 days, defined as being alive and without recurrence of bacteremia or treatment-emergent 
infectious complications.

Results. We identified 257 patients with IE treated with IV-only (n = 211) or oral transitional (n = 46) therapy who met study 
inclusion criteria. Study arms were similar for many demographics; however, the IV cohort was older, had more aortic valve 
involvement, were hemodialysis patients, and had central venous catheters present. In contrast, the oral cohort had a higher 
percentage of IE caused by methicillin-resistant Staphylococcus aureus. There was no significant difference between the groups 
in clinical success at 90 days or last follow-up. There was no difference in recurrence of bacteremia or readmission rates. 
However, patients treated with oral therapy had significantly fewer adverse events. Multivariable regression adjustments did not 
find significant associations between any selected variables and clinical success across treatment groups.

Conclusions. These results demonstrate similar outcomes of real-world use of oral vs IV-only therapy for IE, in accord with 
prior randomized, controlled trials and meta-analyses.
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Three randomized, controlled trials have established that oral 
transitional therapy for infective endocarditis (IE) is at least 
as effective as intravenous (IV)-only therapy [1-3]. Indeed, in 
the largest such trial, oral therapy resulted in significantly better 
clinical response, lower relapse, and higher survival rates than 
IV-only therapy out to 5 years of follow-up [4, 5]. Systematic 
reviews have demonstrated extensive supporting pharmacolog-
ical and observational data for oral therapy, and meta-analyses 
of randomized, controlled trials have confirmed that oral ther-
apy is at least as effective as IV-only therapy for this disease 
[6, 7]. Nevertheless, oral therapy remains rarely used for bacter-
emia in practice and less so for endocarditis [8, 9].

One potential reason for slow uptake of the use of oral therapy 
for IE is that data describing practical, real-world outcomes of oral 
therapy outside the setting of carefully conducted randomized, 
controlled trials are limited. We recently implemented an 
evidence-based expected practice [10] defining the scope of oral 
transitional therapy for IE in the 3 acute care, public hospitals com-
prising the Los Angeles County Department of Health Services 
(LAC DHS). We sought to compare the outcomes of patients treat-
ed with oral transitional therapy with the outcomes of patients 
treated with IV-only therapy in a retrospective cohort study.

METHODS

The Expected practice

Expected practices are a set of expectations set within an insti-
tution regarding how providers practice medicine to achieve 
more standardized, equitable care based on available clinical 
evidence and real-life practice conditions within the facility 
[10]. In contrast, clinical guidelines are created by national so-
cieties to be a resource for medical decision-making nationwide 
and may be difficult to apply across variably resourced care 
settings.
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BACKGROUND
Insulin icodec is an investigational once-weekly basal insulin analogue for diabetes 
management.
METHODS
We conducted a 78-week randomized, open-label, treat-to-target phase 3a trial 
(including a 52-week main phase and a 26-week extension phase, plus a 5-week 
follow-up period) involving adults with type 2 diabetes (glycated hemoglobin level, 
7 to 11%) who had not previously received insulin. Participants were randomly 
assigned in a 1:1 ratio to receive once-weekly insulin icodec or once-daily insulin 
glargine U100. The primary end point was the change in the glycated hemoglobin 
level from baseline to week 52; the confirmatory secondary end point was the 
percentage of time spent in the glycemic range of 70 to 180 mg per deciliter (3.9 to 
10.0 mmol per liter) in weeks 48 to 52. Hypoglycemic episodes (from baseline to 
weeks 52 and 83) were recorded.
RESULTS
Each group included 492 participants. Baseline characteristics were similar in the 
two groups. The mean reduction in the glycated hemoglobin level at 52 weeks was 
greater with icodec than with glargine U100 (from 8.50% to 6.93% with icodec 
[mean change, −1.55 percentage points] and from 8.44% to 7.12% with glargine 
U100 [mean change, −1.35 percentage points]); the estimated between-group dif-
ference (−0.19 percentage points; 95% confidence interval [CI], −0.36 to −0.03) 
confirmed the noninferiority (P<0.001) and superiority (P = 0.02) of icodec. The 
percentage of time spent in the glycemic range of 70 to 180 mg per deciliter was 
significantly higher with icodec than with glargine U100 (71.9% vs. 66.9%; esti-
mated between-group difference, 4.27 percentage points [95% CI, 1.92 to 6.62]; 
P<0.001), which confirmed superiority. Rates of combined clinically significant or 
severe hypoglycemia were 0.30 events per person-year of exposure with icodec and 
0.16 events per person-year of exposure with glargine U100 at week 52 (estimated 
rate ratio, 1.64; 95% CI, 0.98 to 2.75) and 0.30 and 0.16 events per person-year of 
exposure, respectively, at week 83 (estimated rate ratio, 1.63; 95% CI, 1.02 to 2.61). 
No new safety signals were identified, and incidences of adverse events were 
similar in the two groups.
CONCLUSIONS
Glycemic control was significantly better with once-weekly insulin icodec than 
with once-daily insulin glargine U100. (Funded by Novo Nordisk; ONWARDS 1 
ClinicalTrials.gov number, NCT04460885.)
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Resumen  La  insuficiencia  cardiaca  aguda  (ICA)  está  asociada  a  una  importante  morbimortali-
dad, constituyendo  la  primera  causa  de hospitalización  en  mayores  de  65  años  en  nuestro  país.
Las principales  recomendaciones  recogidas  son:  1) al  ingreso,  se  recomienda  realizar  una  eva-
luación integral,  considerando  el tratamiento  habitual  y  comorbilidades,  ya  que  condicionan  el
pronóstico;  2) en  las  primeras  horas  de  atención  hospitalaria,  el tratamiento  descongestivo  es
prioritario,  y  se  recomienda  un  abordaje  terapéutico  diurético  precoz  y  escalonado  en  función
de la  respuesta;  3)  durante  la  fase  estable,  se  recomienda  considerar  el inicio  y/o  titulación  del
tratamiento  con  fármacos  basados  en  la  evidencia,  es  decir,  sacubitrilo/valsartán  o  inhibidores
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Real-World Application of Oral Therapy for Infective 
Endocarditis: A Multicenter, Retrospective, Cohort Study
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Background. We sought to compare the outcomes of patients treated with intravenous (IV)-only vs oral transitional 
antimicrobial therapy for infective endocarditis (IE) after implementing a new expected practice within the Los Angeles County 
Department of Health Services (LAC DHS).

Methods. We conducted a multicentered, retrospective cohort study of adults with definite or possible IE treated with IV-only 
vs oral therapy at the 3 acute care public hospitals in the LAC DHS system between December 2018 and June 2022. The primary 
outcome was clinical success at 90 days, defined as being alive and without recurrence of bacteremia or treatment-emergent 
infectious complications.

Results. We identified 257 patients with IE treated with IV-only (n = 211) or oral transitional (n = 46) therapy who met study 
inclusion criteria. Study arms were similar for many demographics; however, the IV cohort was older, had more aortic valve 
involvement, were hemodialysis patients, and had central venous catheters present. In contrast, the oral cohort had a higher 
percentage of IE caused by methicillin-resistant Staphylococcus aureus. There was no significant difference between the groups 
in clinical success at 90 days or last follow-up. There was no difference in recurrence of bacteremia or readmission rates. 
However, patients treated with oral therapy had significantly fewer adverse events. Multivariable regression adjustments did not 
find significant associations between any selected variables and clinical success across treatment groups.

Conclusions. These results demonstrate similar outcomes of real-world use of oral vs IV-only therapy for IE, in accord with 
prior randomized, controlled trials and meta-analyses.

Keywords. infective endocarditis; oral stepdown antibiotic therapy.
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Three randomized, controlled trials have established that oral 
transitional therapy for infective endocarditis (IE) is at least 
as effective as intravenous (IV)-only therapy [1-3]. Indeed, in 
the largest such trial, oral therapy resulted in significantly better 
clinical response, lower relapse, and higher survival rates than 
IV-only therapy out to 5 years of follow-up [4, 5]. Systematic 
reviews have demonstrated extensive supporting pharmacolog-
ical and observational data for oral therapy, and meta-analyses 
of randomized, controlled trials have confirmed that oral ther-
apy is at least as effective as IV-only therapy for this disease 
[6, 7]. Nevertheless, oral therapy remains rarely used for bacter-
emia in practice and less so for endocarditis [8, 9].

One potential reason for slow uptake of the use of oral therapy 
for IE is that data describing practical, real-world outcomes of oral 
therapy outside the setting of carefully conducted randomized, 
controlled trials are limited. We recently implemented an 
evidence-based expected practice [10] defining the scope of oral 
transitional therapy for IE in the 3 acute care, public hospitals com-
prising the Los Angeles County Department of Health Services 
(LAC DHS). We sought to compare the outcomes of patients treat-
ed with oral transitional therapy with the outcomes of patients 
treated with IV-only therapy in a retrospective cohort study.

METHODS

The Expected practice

Expected practices are a set of expectations set within an insti-
tution regarding how providers practice medicine to achieve 
more standardized, equitable care based on available clinical 
evidence and real-life practice conditions within the facility 
[10]. In contrast, clinical guidelines are created by national so-
cieties to be a resource for medical decision-making nationwide 
and may be difficult to apply across variably resourced care 
settings.
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BACKGROUND
Insulin icodec is an investigational once-weekly basal insulin analogue for diabetes 
management.
METHODS
We conducted a 78-week randomized, open-label, treat-to-target phase 3a trial 
(including a 52-week main phase and a 26-week extension phase, plus a 5-week 
follow-up period) involving adults with type 2 diabetes (glycated hemoglobin level, 
7 to 11%) who had not previously received insulin. Participants were randomly 
assigned in a 1:1 ratio to receive once-weekly insulin icodec or once-daily insulin 
glargine U100. The primary end point was the change in the glycated hemoglobin 
level from baseline to week 52; the confirmatory secondary end point was the 
percentage of time spent in the glycemic range of 70 to 180 mg per deciliter (3.9 to 
10.0 mmol per liter) in weeks 48 to 52. Hypoglycemic episodes (from baseline to 
weeks 52 and 83) were recorded.
RESULTS
Each group included 492 participants. Baseline characteristics were similar in the 
two groups. The mean reduction in the glycated hemoglobin level at 52 weeks was 
greater with icodec than with glargine U100 (from 8.50% to 6.93% with icodec 
[mean change, −1.55 percentage points] and from 8.44% to 7.12% with glargine 
U100 [mean change, −1.35 percentage points]); the estimated between-group dif-
ference (−0.19 percentage points; 95% confidence interval [CI], −0.36 to −0.03) 
confirmed the noninferiority (P<0.001) and superiority (P = 0.02) of icodec. The 
percentage of time spent in the glycemic range of 70 to 180 mg per deciliter was 
significantly higher with icodec than with glargine U100 (71.9% vs. 66.9%; esti-
mated between-group difference, 4.27 percentage points [95% CI, 1.92 to 6.62]; 
P<0.001), which confirmed superiority. Rates of combined clinically significant or 
severe hypoglycemia were 0.30 events per person-year of exposure with icodec and 
0.16 events per person-year of exposure with glargine U100 at week 52 (estimated 
rate ratio, 1.64; 95% CI, 0.98 to 2.75) and 0.30 and 0.16 events per person-year of 
exposure, respectively, at week 83 (estimated rate ratio, 1.63; 95% CI, 1.02 to 2.61). 
No new safety signals were identified, and incidences of adverse events were 
similar in the two groups.
CONCLUSIONS
Glycemic control was significantly better with once-weekly insulin icodec than 
with once-daily insulin glargine U100. (Funded by Novo Nordisk; ONWARDS 1 
ClinicalTrials.gov number, NCT04460885.)
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A Statewide Quality Initiative to Reduce Unnecessary
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IMPORTANCE Hospitalized patients with asymptomatic bacteriuria (ASB) often receive
unnecessary antibiotic treatment, which increases antibiotic resistance and adverse events.

OBJECTIVE To determine whether diagnostic stewardship (avoiding unnecessary urine
cultures) or antibiotic stewardship (reducing unnecessary antibiotic treatment after an
unnecessary culture) is associated with better outcomes in reducing antibiotic use for ASB.

DESIGN, SETTING, AND PARTICIPANTS This 3-year, prospective quality improvement study
included hospitalized general care medicine patients with a positive urine culture among 46
hospitals participating in a collaborative quality initiative, the Michigan Hospital Medicine
Safety Consortium. Data were collected from July 1, 2017, throughMarch 31, 2020, and
analyzed from February to October 2022.

EXPOSURE Participation in theMichigan Hospital Medicine Safety Consortiumwith antibiotic
and diagnostic stewardship strategies at hospital discretion.

MAIN OUTCOMES ANDMEASURES Overall improvement in ASB-related antibiotic use was
estimated as change in percentage of patients treated with antibiotics who had ASB. Effect of
diagnostic stewardship was estimated as change in percentage of patients with a positive
urine culture who had ASB. Effect of antibiotic stewardship was estimated as change in
percentage of patients with ASBwho received antibiotics and antibiotic duration.

RESULTS Of the 14 572 patients with a positive urine culture included in the study (median
[IQR] age, 75.8 [64.2-85.1] years; 70.5% female); 28.4% (n = 4134) had ASB, of whom 76.8%
(n = 3175) received antibiotics. Over the study period, the percentage of patients treated with
antibiotics who had ASB (overall ASB-related antibiotic use) declined from 29.1% (95% CI,
26.2%-32.2%) to 17.1% (95% CI, 14.3%-20.2%) (adjusted odds ratio [aOR], 0.94 per quarter;
95% CI, 0.92-0.96). The percentage of patients with a positive urine culture who had ASB
(diagnostic stewardship metric) declined from 34.1% (95% CI, 31.0%-37.3%) to 22.5% (95%
CI, 19.7%-25.6%) (aOR, 0.95 per quarter; 95% CI, 0.93-0.97). The percentage of patients
with ASBwho received antibiotics (antibiotic stewardship metric) remained stable, from
82.0% (95% CI, 77.7%-85.6%) to 76.3% (95% CI, 68.5%-82.6%) (aOR, 0.97 per quarter;
95% CI, 0.94-1.01), as did adjustedmean antibiotic duration, from 6.38 (95% CI, 6.00-6.78)
days to 5.93 (95% CI, 5.54-6.35) days (adjusted incidence rate ratio, 0.99 per quarter; 95%
CI, 0.99-1.00).

CONCLUSIONS AND RELEVANCE This quality improvement study showed that over 3 years,
ASB-related antibiotic use decreased and was associated with a decline in unnecessary urine
cultures. Hospitals should prioritize reducing unnecessary urine cultures (ie, diagnostic
stewardship) to reduce antibiotic treatment related to ASB.

JAMA Intern Med. 2023;183(9):933-941. doi:10.1001/jamainternmed.2023.2749
Published online July 10, 2023.
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