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IMPORTANCE Death rattle, defined as noisy breathing caused by the presence of mucus in the

respiratory tract, is relatively common among dying patients. Although clinical guidelines

recommend anticholinergic drugs to reduce the death rattle after nonpharmacological

measures fail, evidence regarding their efficacy is lacking. Given that anticholinergics only

decrease mucus production, it is unknown whether prophylactic application may be more

appropriate.
OBJECTIVE To determine whether administration of prophylactic scopolamine butylbromide

reduces the death rattle.
DESIGN, SETTING, AND PARTICIPANTS A multicenter, randomized, double-blind,

placebo-controlled trial was performed in 6 hospices in the Netherlands. Patients with a life

expectancy of 3 or more days who were admitted to the participating hospices were asked to

give advance informed consent from April 10, 2017, through December 31, 2019. When the

dying phase was recognized, patients fulfilling the eligibility criteria were randomized. Of the

229 patients who provided advance informed consent, 162 were ultimately randomized.

The date of final follow-up was January 31, 2020.INTERVENTIONS Administration of subcutaneous scopolamine butylbromide, 20 mg four

times a day (n = 79), or placebo (n = 78).MAIN OUTCOMES AND MEASURES The primary outcome was the occurrence of a grade 2 or

higher death rattle as defined by Back (range, 0-3; 0, no rattle; 3, rattle audible standing in the

door opening) measured at 2 consecutive time points with a 4-hour interval. Secondary

outcomes included the time between recognizing the dying phase and the onset of a death

rattle and anticholinergic adverse events.RESULTS Among 162 patients who were randomized, 157 patients (97%; median age, 76 years

[IQR, 66-84 years]; 56% women) were included in the primary analyses. A death rattle

occurred in 10 patients (13%) in the scopolamine group compared with 21 patients (27%) in

the placebo group (difference, 14%; 95% CI, 2%-27%, P = .02). Regarding secondary

outcomes, an analysis of the time to death rattle yielded a subdistribution hazard ratio (HR) of

0.44 (95% CI, 0.20-0.92; P = .03; cumulative incidence at 48 hours: 8% in the scopolamine

group vs 17% in the placebo group). In the scopolamine vs placebo groups, restlessness

occurred in 22 of 79 patients (28%) vs 18 of 78 (23%), dry mouth in 8 of 79 (10%) vs 12 of 78

(15%), and urinary retention in 6 of 26 (23%) vs 3 of 18 (17%), respectively.
CONCLUSIONS AND RELEVANCE Among patients near the end of life, prophylactic

subcutaneous scopolamine butylbromide, compared with placebo, significantly reduced

the occurrence of the death rattle.TRIAL REGISTRATION trialregister.nl Identifier: NTR6264
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IMPORTANCE Death rattle, defined as noisy breathing caused by the presence of mucus in the

respiratory tract, is relatively common among dying patients. Although clinical guidelines

recommend anticholinergic drugs to reduce the death rattle after nonpharmacological

measures fail, evidence regarding their efficacy is lacking. Given that anticholinergics only

decrease mucus production, it is unknown whether prophylactic application may be more

appropriate.
OBJECTIVE To determine whether administration of prophylactic scopolamine butylbromide

reduces the death rattle.
DESIGN, SETTING, AND PARTICIPANTS A multicenter, randomized, double-blind,
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IMPORTANCE Peripheral intravenous catheters (PVCs) are the most frequently used

indwelling devices in hospitals worldwide. Peripheral intravenous catheter bloodstream

infections (PVC-BSIs) are rare, but severe and preventable, adverse events.
OBJECTIVE To investigate the incidence of PVC-BSIs after changing the policy of routine PVC

replacement every 96 hours to clinically indicated replacement.
DESIGN, SETTING, AND PARTICIPANTS This institution-wide, observational cohort study

evaluated all patients hospitalized at a large university-affiliated hospital with 10 sites in

Western Switzerland with a PVC insertion between January 1, 2016, and February 29, 2020.

EXPOSURES Peripheral intravenous catheters were routinely replaced every 96 hours until

March 31, 2018 (baseline period). Between April 1 and October 15, 2018, PVCs were replaced if

clinically indicated (intervention period). From October 16, 2019, PVCs were again routinely

replaced every 96 hours (reversion period).MAIN OUTCOMES AND MEASURES The PVC-BSI rates and PVC-BSI incidence rate ratios (IRRs)

during each period.
RESULTS A total of 412 631 PVCs with documented catheter duration were included (164 331

patients; median [interquartile range] patient age, 51 [33-72] years; 88 928 [54.1%] female):

241 432 PVCs at baseline, 130 779 at intervention, and 40 420 at reversion. Eleven PVC-BSIs

were observed during the baseline period, 46 during the intervention, and 4 during the

reversion period. Although the monthly number of PVC-days remained stable during all study

periods, the number of monthly inserted PVCs decreased during the intervention period. The

number of PVCs still in place more than 4 or more than 7 days was higher during the

intervention period compared with the baseline and reversion periods. A significantly

increased IRR of PVC-BSIs was observed for the intervention period (IRR, 7.20; 95% CI,

3.65-14.22; P < .001) compared with baseline, whereas during the reversion period there was

no significant increase (IRR, 1.35; 95% CI, 0.30 6.17; P = .69).CONCLUSIONS AND RELEVANCE The results of this cohort study using a large, prospective

surveillance database suggest that replacement of PVCs only when clinically indicated may be

associated with an increased risk of PVC-BSI compared with routine replacement. Even if

PVC-associated BSI is a rare event, the use of PVCs in most patients makes this outcome

relevant.
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Comparison of Routine Replacement With Clinically Indicated
Replacement of Peripheral Intravenous Catheters
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Daniel Teixeira, MSc; Marie-Noëlle Chraiti, RN; Valérie Sauvan, RN; Julien Sauser, MSc;

Stephan Harbarth, MD, MSc; Walter Zingg, MD

IMPORTANCE Peripheral intravenous catheters (PVCs) are the most frequently used

indwelling devices in hospitals worldwide. Peripheral intravenous catheter bloodstream

infections (PVC-BSIs) are rare, but severe and preventable, adverse events.
OBJECTIVE To investigate the incidence of PVC-BSIs after changing the policy of routine PVC

replacement every 96 hours to clinically indicated replacement.
DESIGN, SETTING, AND PARTICIPANTS This institution-wide, observational cohort study

evaluated all patients hospitalized at a large university-affiliated hospital with 10 sites in

Western Switzerland with a PVC insertion between January 1, 2016, and February 29, 2020.

EXPOSURES Peripheral intravenous catheters were routinely replaced every 96 hours until

March 31, 2018 (baseline period). Between April 1 and October 15, 2018, PVCs were replaced if

clinically indicated (intervention period). From October 16, 2019, PVCs were again routinely

replaced every 96 hours (reversion period).MAIN OUTCOMES AND MEASURES The PVC-BSI rates and PVC-BSI incidence rate ratios (IRRs)

during each period.
RESULTS A total of 412 631 PVCs with documented catheter duration were included (164 331

patients; median [interquartile range] patient age, 51 [33-72] years; 88 928 [54.1%] female):

241 432 PVCs at baseline, 130 779 at intervention, and 40 420 at reversion. Eleven PVC-BSIs

were observed during the baseline period, 46 during the intervention, and 4 during the

reversion period. Although the monthly number of PVC-days remained stable during all study

periods, the number of monthly inserted PVCs decreased during the intervention period. The

number of PVCs still in place more than 4 or more than 7 days was higher during the

intervention period compared with the baseline and reversion periods. A significantly

increased IRR of PVC-BSIs was observed for the intervention period (IRR, 7.20; 95% CI,

3.65-14.22; P < .001) compared with baseline, whereas during the reversion period there was

no significant increase (IRR, 1.35; 95% CI, 0.30 6.17; P = .69).CONCLUSIONS AND RELEVANCE The results of this cohort study using a large, prospective

surveillance database suggest that replacement of PVCs only when clinically indicated may be

associated with an increased risk of PVC-BSI compared with routine replacement. Even if

PVC-associated BSI is a rare event, the use of PVCs in most patients makes this outcome

relevant.

JAMA Intern Med. doi:10.1001/jamainternmed.2021.5345
Published online September 17, 2021.
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Conclusiones

1. El recambio bajo indicación clínica 
parece asociarse a un mayor riesgo de 
infecciones sanguíneas asociadas a 
catéter comparado con el recambio 
rutinario. 

2. Infección asociada a CVP es un evento 
raro pero relevante. 

‣ Limitaciones del estudio: 
‣ Es un estudio observacional  
‣ Zonas de inserción cambiaron en los 

intervalos de tiempo 
‣ Periodo de reversión corto
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‣ Ensayo de 233 mujeres con EPI 
leve a moderada que fueron 
tratadas con ceftriaxona y 
doxiciclina y asignadas 
aleatoriamente a recibir 
adicionalmente metronidazol 
500 mg dos veces al día o 
placebo durante 14 días.  

‣ A los 30 días: 

" una menor tasa de molestias 
pélvicas (9 vs 20%)  

" una tendencia no significativa 
hacia una mayor tasa de 
curación (96 vs 90%). 

Wiesenfeld HC, Meyn LA, Darville T, Macio IS, Hillier SL. 
A Randomized Controlled Trial of Ceftriaxone and 
Doxycycline, With or Without Metronidazole, for the 
Treatment of Acute Pelvic Inflammatory Disease. Clin 
Infect Dis. 2021 Apr 8;72(7):1181-1189. doi: 10.1093/cid/
ciaa101. PMID: 32052831; PMCID: PMC8028096.

Es mejor añadir 
metronizazol a la 
enfermedad pélvica 
inflamatoria
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A Randomized Controlled Trial of Ce!riaxone and 
Doxycycline, With or Without Metronidazole, for the 
Treatment of Acute Pelvic In"ammatory Disease
Harold C. Wiesenfeld,1,2 Leslie A. Meyn,1,2 Toni Darville,3 Ingrid S. Macio,2 and Sharon L. Hillier1,2
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3Department of Pediatrics, University of North Carolina at Chapel Hill, Chapel Hill, North Carolina, USA

(See the Editorial Commentary by Mitchell on pages 1190–91.)

Background. Anaerobic organisms are important pathogens in acute pelvic in"ammatory disease (PID). #e currently recom-
mended PID regimen of a single dose of ce!riaxone and doxycycline for 14 days has limited anaerobic activity. #e need for broader 
anaerobic coverage is unknown and concerns have been raised about metronidazole tolerability.

Methods. We conducted a randomized, double-blind, placebo-controlled trial comparing ce!riaxone 250 mg intramuscular 
single dose and doxycycline for 14 days, with or without 14 days of metronidazole in women with acute PID. #e primary outcome 
was clinical improvement at 3 days following enrollment. Additional outcomes at 30 days following treatment were the presence of 
anaerobic organisms in the endometrium, clinical cure (absence of fever and reduction in tenderness), adherence, and tolerability.

Results. We enrolled 233 women (116 to metronidazole and 117 to placebo). Clinical improvement at 3 days was similar be-
tween the 2 groups. At 30 days following treatment, anaerobic organisms were less frequently recovered from the endometrium in 
women treated with metronidazole than placebo (8% vs 21%, P < .05) and cervical Mycoplasma genitalium was reduced (4% vs 14%, 
P < .05). Pelvic tenderness was also less common among women receiving metronidazole (9% vs 20%, P < .05). Adverse events and 
adherence were similar in each treatment group.

Conclusions. In women treated for acute PID, the addition of metronidazole to ce!riaxone and doxycycline was well  tolerated 
and resulted in reduced endometrial anaerobes, decreased M. genitalium, and reduced pelvic tenderness compared to ce!riaxone and 
doxycycline. Metronidazole should be routinely added to ce!riaxone and doxycycline for the treatment of women with acute PID.

Clinical Trials Registration. NCT01160640.
Keywords.  pelvic in"ammatory disease; anaerobes; metronidazole.

Pelvic inflammatory disease (PID) results from ascension of 
microorganisms from the vagina or endocervix to the endome-
trium and fallopian tubes. Organisms recognized to cause PID 
and its sequelae include Chlamydia trachomatis and Neisseria 
gonorrhoeae. Mycoplasma genitalium has been associated with 
endometritis but its association with infertility is less certain 
[1]. Facultative and anaerobic microbes associated with vaginal 
dysbiosis have been associated with endometrial and tubal in-
fections and are recovered from the upper genital tract at higher 
frequency than C. trachomatis or N. gonorrhoeae [2–4].

#e Centers for Disease Control and Prevention (CDC) re-
commends a single intramuscular dose of a cephalosporin in 
combination with oral doxycycline for the outpatient treatment 

of PID [5]. #is regimen is e%ective against N. gonorrhoeae and 
C.  trachomatis, but has limited activity against anaerobic or-
ganisms. Despite the frequent recovery of anaerobic organisms 
in women with acute PID, the need for antimicrobial therapy 
with broader anaerobic coverage is unknown. #is uncertainty 
is re"ected in the CDC guidelines that list metronidazole as 
an optional addition to ce!riaxone and doxycycline, while the 
European guidelines recommend the addition of metronidazole 
[6]. However, a recent systematic review and meta-analysis of 
acute PID treatment did not show clear evidence for the use of 
nitroimidazoles, although none of the studies in the analysis in-
volved the current CDC-recommended regimen of ce!riaxone 
and doxycycline [7]. In addition to the uncertainty whether the 
addition of metronidazole improves treatment outcomes, there 
are concerns about the tolerability of metronidazole as part of 
a 3-drug combination. To determine whether metronidazole 
should be incorporated in the &rst-line recommended PID treat-
ment regimen, we compared a single dose of ce!riaxone and 
14 days of doxycycline to the same regimen with the addition of 
14 days of metronidazole in women diagnosed with acute PID.
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DOXICICLINA — 96,9%

Diferencia de riesgo ajustada de 19,9 %  
(IC del 95%, 14,6 a 25,3; P<0,001)

‣ Respuesta clínica: PCR negativa 
de clamidia rectal a las 4 
semanas. 

‣ Una pauta de 7 días de 
doxiciclina (100mg cada 12h) fue 
superior a una dosis única de 
azitromicina 1g en el tratamiento 
de la infección rectal por clamidia 
entre los hombres que tienen 
relaciones sexuales con hombres.

Lau A, Kong FYS, Fairley CK, Templeton DJ, Amin J, 
Phillips S, et al. Azithromycin or Doxycycline for 
Asymptomatic Rectal Chlamydia trachomatis. N Engl J 
Med. 24 de junio de 2021;384(25):2418-27.

Doxiciclina es 
superior a azitromicina 
en la infección rectal 
asintomática por 
clamidia en HSH

MICRORRESUMEN

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 384;25 nejm.org June 24, 20212418

From the University of Melbourne (A.L., 
F.Y.S.K., S.P., E.P.F.C., N.C., J.S.H.), the 
Melbourne Sexual Health Centre (C.K.F., 
M.Y.C., C.S.B., E.P.F.C., J.S.H.), and Monash 
University (C.K.F., M.Y.C., C.S.B., E.P.F.C.), 
Melbourne, VIC, Macquarie University, 
Macquarie, NSW (J.A.), Central Clinical 
School, Faculty of Medicine and Health, 
University of Sydney (D.J.T.), Sydney Sex-
ual Health Centre (A.M., B.D.), and the 
School of Population Health (A.M.) and 
the Kirby Institute (D.J.T., M.L., B.D., 
D.G.R., J.K., J.A.), University of New 
South Wales, Sydney, the Department of 
Sexual Health Medicine and Sexual As-
sault Medicine, Sydney Local Health Dis-
trict, Camperdown, NSW (D.J.T.), Western 
Sydney Sexual Health Centre, Parramatta, 
NSW, and Westmead Clinical School, 
University of Sydney, Westmead, NSW 
(D.A.L.), the Adelaide Sexual Health Cen-
tre (C.K., M.R.) and the University of Ad-
elaide (M.A.B.), Adelaide, SA, and the 
University of the Sunshine Coast, Sippy 
Downs, QLD (P.T.) — all in Australia. Ad-
dress reprint requests to Dr. Hocking at 
the Melbourne School of Population and 
Global Health, University of Melbourne, 
3/207 Bouverie St., Carlton 3053, VIC, 
Australia, or at  jhocking@  unimelb . edu . au.

N Engl J Med 2021;384:2418-27.
DOI: 10.1056/NEJMoa2031631
Copyright © 2021 Massachusetts Medical Society.

BACKGROUND
Rectal chlamydia is a common bacterial sexually transmissible infection among 
men who have sex with men. Data from randomized, controlled trials are needed 
to guide treatment.

METHODS
In this double-blind trial conducted at five sexual health clinics in Australia, we 
randomly assigned men who have sex with men and who had asymptomatic rectal 
chlamydia to receive doxycycline (100 mg twice daily for 7 days) or azithromycin 
(1-g single dose). Asymptomatic chlamydia was selected as the trial focus because 
more than 85% of men with rectal chlamydia infection are asymptomatic, and 
clinical guidelines recommend a longer treatment course for symptomatic infec-
tion. The primary outcome was a negative nucleic acid amplification test for rectal 
chlamydia (microbiologic cure) at 4 weeks.

RESULTS
From August 2016 through August 2019, we enrolled 625 men (314 in the doxycy-
cline group and 311 in the azithromycin group). Primary outcome data were avail-
able for 290 men (92.4%) in the doxycycline group and 297 (95.5%) in the azithro-
mycin group. In the modified intention-to-treat population, a microbiologic cure 
occurred in 281 of 290 men (96.9%; 95% confidence interval [CI], 94.9 to 98.9) in 
the doxycycline group and in 227 of 297 (76.4%; 95% CI, 73.8 to 79.1) in the 
azithromycin group, for an adjusted risk difference of 19.9 percentage points (95% 
CI, 14.6 to 25.3; P<0.001). Adverse events that included nausea, diarrhea, and vom-
iting were reported in 98 men (33.8%) in the doxycycline group and in 134 (45.1%) 
in the azithromycin group (risk difference, −11.3 percentage points; 95% CI, −19.5 
to −3.2).

CONCLUSIONS
A 7-day course of doxycycline was superior to single-dose azithromycin in the 
treatment of rectal chlamydia infection among men who have sex with men. 
(Funded by the National Health and Medical Research Council; RTS Australian 
New Zealand Clinical Trials Registry number, ACTRN12614001125617.)
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‣ Revisión sistemática y metaanálisis 
de datos de pacientes individuales 
procedentes de… 

9 ensayos controlados aleatorios y 
4 estudios observacionales 

‣ 55 682 pacientes en total

Stuart B, Hounkpatin H, Becque T, Yao G, Zhu S, Alonso-
Coello P, et al. Delayed antibiotic prescribing for 
respiratory tract infections: individual patient data 
meta-analysis. BMJ. 28 de abril de 2021;n808

La antibioterapia 
diferida es segura y 
eficaz para la mayoría 
de infecciones 
respiratorias
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Delayed antibiotic prescribing for respiratory tract infections: 
individual patient data meta-analysis
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ABSTRACT
OBJECTIVE
To assess the overall e!ect of delayed antibiotic 
prescribing on average symptom severity for patients 
with respiratory tract infections in the community, and 
to identify any factors modifying this e!ect.
DESIGN
Systematic review and individual patient data meta-
analysis.
DATA SOURCES
Cochrane Central Register of Controlled Trials, Ovid 
Medline, Ovid Embase, EBSCO CINAHL Plus, and Web 
of Science.
ELIGIBILITY CRITERIA FOR STUDY SELECTION
Randomised controlled trials and observational 
cohort studies in a community setting that allowed 
comparison between delayed versus no antibiotic 
prescribing, and delayed versus immediate antibiotic 
prescribing.
MAIN OUTCOME MEASURES
The primary outcome was the average symptom 
severity two to four days a"er the initial consultation 
measured on a seven item scale (ranging from normal 
to as bad as could be). Secondary outcomes were 
duration of illness a"er the initial consultation, 
complications resulting in admission to hospital or 
death, reconsultation with the same or worsening 
illness, and patient satisfaction rated on a Likert 
scale.

RESULTS
Data were obtained from nine randomised controlled 
trials and four observational studies, totalling 
55 682 patients. No di!erence was found in follow-
up symptom severity (seven point scale) for delayed 
versus immediate antibiotics (adjusted mean 
di!erence −0.003, 95% con+dence interval −0.12 to 
0.11) or delayed versus no antibiotics (0.02, −0.11 
to 0.15). Symptom duration was slightly longer in 
those given delayed versus immediate antibiotics 
(11.4 v 10.9 days), but was similar for delayed versus 
no antibiotics. Complications resulting in hospital 
admission or death were lower with delayed versus 
no antibiotics (odds ratio 0.62, 95% con+dence 
interval 0.30 to 1.27) and delayed versus immediate 
antibiotics (0.78, 0.53 to 1.13). A signi+cant 
reduction in reconsultation rates (odds ratio 0.72, 
95% con+dence interval 0.60 to 0.87) and an increase 
in patient satisfaction (adjusted mean di!erence 
0.09, 0.06 to 0.11) were observed in delayed versus 
no antibiotics. The e!ect of delayed versus immediate 
antibiotics and delayed versus no antibiotics was 
not modi+ed by previous duration of illness, fever, 
comorbidity, or severity of symptoms. Children 
younger than 5 years had a slightly higher follow-up 
symptom severity with delayed antibiotics than with 
immediate antibiotics (adjusted mean di!erence 
0.10, 95% con+dence interval 0.03 to 0.18), but no 
increased severity was found in the older age group.
CONCLUSIONS
Delayed antibiotic prescribing is a safe and e!ective 
strategy for most patients, including those in higher 
risk subgroups. Delayed prescribing was associated 
with similar symptom duration as no antibiotic 
prescribing and is unlikely to lead to poorer symptom 
control than immediate antibiotic prescribing. 
Delayed prescribing could reduce reconsultation 
rates and is unlikely to be associated with an increase 
in symptoms or illness duration, except in young 
children.
STUDY REGISTRATION
PROSPERO CRD42018079400.

Introduction
Antimicrobial resistance is an important public health 
concern.1 2 The burden of antimicrobial resistance has 
increased substantially in recent years,3 and resistance 
to second and third line antibiotics is predicted to 
increase by 70% by 2030 if effective public health 
measures are not implemented.4
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WHAT IS ALREADY KNOWN ON THIS TOPIC
Clinical trials have suggested that delayed prescribing for respiratory tract 
infections is probably safe and e!ective for most patients
These clinical trials have been underpowered to look at subgroups or harms, and 
might be subject to selection bias

WHAT THIS STUDY ADDS
Individual patient data from randomised controlled trials and observational 
studies were used to investigate the e!ectiveness of delayed antibiotic 
prescribing (compared with no antibiotics or immediate antibiotic prescribing), 
overall and for subgroups such as children and those with comorbidities
Delayed prescribing was associated with similar symptom severity and duration 
as no antibiotics, but patient satisfaction was higher and reconsultation rates 
were lower; the e!ectiveness did not di!er for any of the high risk subgroups
Delayed prescribing is unlikely to lead to poorer symptom control than 
immediate prescribing; older age was associated with increasing bene+t on 
symptom severity two to four days a"er consultation
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overall and for subgroups such as children and those with comorbidities
Delayed prescribing was associated with similar symptom severity and duration 
as no antibiotics, but patient satisfaction was higher and reconsultation rates 
were lower; the e!ectiveness did not di!er for any of the high risk subgroups
Delayed prescribing is unlikely to lead to poorer symptom control than 
immediate prescribing; older age was associated with increasing bene+t on 
symptom severity two to four days a"er consultation
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‣ Sin diferencias en la gravedad de los 
síntomas. 

‣ 12 horas más de duración de síntomas en 
los que recibieron antibióticos diferidos 
frente a inmediatos.  

‣ Las complicaciones con ingresos o 
muertes fueron menores con los 
antibióticos diferidos… 

frente a los no administrados ↓38% 
(OR 0,30–1,27),  

frente a los inmediatos ↓22% 
(OR 0,53–1,13).  

‣ Reconsultas ↓28% (OR 0,60–0,87) y 
↑ satisfacción del paciente VS ausencia de 
antibióticos.  

‣ El efecto de los antibióticos diferidos no se 
modificó por la duración previa de la 
enfermedad, la fiebre, la comorbilidad o la 
gravedad de los síntomas. Los niños 
menores de 5 años tuvieron mayor 
gravedad de los síntomas, pero no los de 
mayor edad.
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ABSTRACT
OBJECTIVE
To assess the overall e!ect of delayed antibiotic 
prescribing on average symptom severity for patients 
with respiratory tract infections in the community, and 
to identify any factors modifying this e!ect.
DESIGN
Systematic review and individual patient data meta-
analysis.
DATA SOURCES
Cochrane Central Register of Controlled Trials, Ovid 
Medline, Ovid Embase, EBSCO CINAHL Plus, and Web 
of Science.
ELIGIBILITY CRITERIA FOR STUDY SELECTION
Randomised controlled trials and observational 
cohort studies in a community setting that allowed 
comparison between delayed versus no antibiotic 
prescribing, and delayed versus immediate antibiotic 
prescribing.
MAIN OUTCOME MEASURES
The primary outcome was the average symptom 
severity two to four days a"er the initial consultation 
measured on a seven item scale (ranging from normal 
to as bad as could be). Secondary outcomes were 
duration of illness a"er the initial consultation, 
complications resulting in admission to hospital or 
death, reconsultation with the same or worsening 
illness, and patient satisfaction rated on a Likert 
scale.

RESULTS
Data were obtained from nine randomised controlled 
trials and four observational studies, totalling 
55 682 patients. No di!erence was found in follow-
up symptom severity (seven point scale) for delayed 
versus immediate antibiotics (adjusted mean 
di!erence −0.003, 95% con+dence interval −0.12 to 
0.11) or delayed versus no antibiotics (0.02, −0.11 
to 0.15). Symptom duration was slightly longer in 
those given delayed versus immediate antibiotics 
(11.4 v 10.9 days), but was similar for delayed versus 
no antibiotics. Complications resulting in hospital 
admission or death were lower with delayed versus 
no antibiotics (odds ratio 0.62, 95% con+dence 
interval 0.30 to 1.27) and delayed versus immediate 
antibiotics (0.78, 0.53 to 1.13). A signi+cant 
reduction in reconsultation rates (odds ratio 0.72, 
95% con+dence interval 0.60 to 0.87) and an increase 
in patient satisfaction (adjusted mean di!erence 
0.09, 0.06 to 0.11) were observed in delayed versus 
no antibiotics. The e!ect of delayed versus immediate 
antibiotics and delayed versus no antibiotics was 
not modi+ed by previous duration of illness, fever, 
comorbidity, or severity of symptoms. Children 
younger than 5 years had a slightly higher follow-up 
symptom severity with delayed antibiotics than with 
immediate antibiotics (adjusted mean di!erence 
0.10, 95% con+dence interval 0.03 to 0.18), but no 
increased severity was found in the older age group.
CONCLUSIONS
Delayed antibiotic prescribing is a safe and e!ective 
strategy for most patients, including those in higher 
risk subgroups. Delayed prescribing was associated 
with similar symptom duration as no antibiotic 
prescribing and is unlikely to lead to poorer symptom 
control than immediate antibiotic prescribing. 
Delayed prescribing could reduce reconsultation 
rates and is unlikely to be associated with an increase 
in symptoms or illness duration, except in young 
children.
STUDY REGISTRATION
PROSPERO CRD42018079400.

Introduction
Antimicrobial resistance is an important public health 
concern.1 2 The burden of antimicrobial resistance has 
increased substantially in recent years,3 and resistance 
to second and third line antibiotics is predicted to 
increase by 70% by 2030 if effective public health 
measures are not implemented.4
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BACKGROUND
A hallmark of Alzheimer’s disease is the accumulation of amyloid-β (Aβ) peptide. 
Donanemab, an antibody that targets a modified form of deposited Aβ, is being 
investigated for the treatment of early Alzheimer’s disease.

METHODS
We conducted a phase 2 trial of donanemab in patients with early symptomatic 
Alzheimer’s disease who had tau and amyloid deposition on positron-emission 
tomography (PET). Patients were randomly assigned in a 1:1 ratio to receive don-
anemab (700 mg for the first three doses and 1400 mg thereafter) or placebo in-
travenously every 4 weeks for up to 72 weeks. The primary outcome was the 
change from baseline in the score on the Integrated Alzheimer’s Disease Rating 
Scale (iADRS; range, 0 to 144, with lower scores indicating greater cognitive and 
functional impairment) at 76 weeks. Secondary outcomes included the change in 
scores on the Clinical Dementia Rating Scale–Sum of Boxes (CDR-SB), the 13-item 
cognitive subscale of the Alzheimer’s Disease Assessment Scale (ADAS-Cog13), the 
Alzheimer’s Disease Cooperative Study–Instrumental Activities of Daily Living 
Inventory (ADCS-iADL), and the Mini–Mental State Examination (MMSE), as well 
as the change in the amyloid and tau burden on PET.

RESULTS
A total of 257 patients were enrolled; 131 were assigned to receive donanemab and 
126 to receive placebo. The baseline iADRS score was 106 in both groups. The 
change from baseline in the iADRS score at 76 weeks was −6.86 with donanemab 
and −10.06 with placebo (difference, 3.20; 95% confidence interval, 0.12 to 6.27; 
P = 0.04). The results for most secondary outcomes showed no substantial differ-
ence. At 76 weeks, the reductions in the amyloid plaque level and the global tau 
load were 85.06 centiloids and 0.01 greater, respectively, with donanemab than 
with placebo. Amyloid-related cerebral edema or effusions (mostly asymptomatic) 
occurred with donanemab.

CONCLUSIONS
In patients with early Alzheimer’s disease, donanemab resulted in a better com-
posite score for cognition and for the ability to perform activities of daily living 
than placebo at 76 weeks, although results for secondary outcomes were mixed. 
Longer and larger trials are necessary to study the efficacy and safety of don-
anemab in Alzheimer’s disease. (Funded by Eli Lilly; TRAILBLAZER-ALZ Clinical-
Trials.gov number, NCT03367403.)
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BACKGROUND
The role of factor XI in the pathogenesis of postoperative venous thromboembo-
lism is uncertain. Abelacimab is a monoclonal antibody that binds to factor XI and 
locks it in the zymogen (inactive precursor) conformation.

METHODS
In this open-label, parallel-group trial, we randomly assigned 412 patients who 
were undergoing total knee arthroplasty to receive one of three regimens of abel-
acimab (30 mg, 75 mg, or 150 mg) administered postoperatively in a single intra-
venous dose or to receive 40 mg of enoxaparin administered subcutaneously once 
daily. The primary efficacy outcome was venous thromboembolism, detected by 
mandatory venography of the leg involved in the operation or objective confirma-
tion of symptomatic events. The principal safety outcome was a composite of major 
or clinically relevant nonmajor bleeding up to 30 days after surgery.

RESULTS
Venous thromboembolism occurred in 13 of 102 patients (13%) in the 30-mg abe-
lacimab group, 5 of 99 patients (5%) in the 75-mg abelacimab group, and 4 of 98 
patients (4%) in the 150-mg abelacimab group, as compared with 22 of 101 patients 
(22%) in the enoxaparin group. The 30-mg abelacimab regimen was noninferior 
to enoxaparin, and the 75-mg and 150-mg abelacimab regimens were superior to 
enoxaparin (P<0.001). Bleeding occurred in 2%, 2%, and none of the patients in 
the 30-mg, 75-mg, and 150-mg abelacimab groups, respectively, and in none of the 
patients in the enoxaparin group.

CONCLUSIONS
This trial showed that factor XI is important for the development of postoperative 
venous thromboembolism. Factor XI inhibition with a single intravenous dose of 
abelacimab after total knee arthroplasty was effective for the prevention of venous 
thromboembolism and was associated with a low risk of bleeding. (Funded by 
Anthos Therapeutics; ANT-005 TKA EudraCT number, 2019 - 003756 - 37.)
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BACKGROUNDCurrent equations for estimated glomerular filtration rate (eGFR) that use serum 

creatinine or cystatin C incorporate age, sex, and race to estimate measured GFR. 

However, race in eGFR equations is a social and not a biologic construct.

METHODS
We developed new eGFR equations without race using data from two development 

data sets: 10 studies (8254 participants, 31.5% Black) for serum creatinine and 13 

studies (5352 participants, 39.7% Black) for both serum creatinine and cystatin C. 

In a validation data set of 12 studies (4050 participants, 14.3% Black), we compared 

the accuracy of new eGFR equations to measured GFR. We projected the preva-

lence of chronic kidney disease (CKD) and GFR stages in a sample of U.S. adults, 

using current and new equations.RESULTS
In the validation data set, the current creatinine equation that uses age, sex, and 

race overestimated measured GFR in Blacks (median, 3.7 ml per minute per 1.73 m2 

of body-surface area; 95% confidence interval [CI], 1.8 to 5.4) and to a lesser de-

gree in non-Blacks (median, 0.5 ml per minute per 1.73 m2; 95% CI, 0.0 to 0.9). 

When the adjustment for Black race was omitted from the current eGFR equation, 

measured GFR in Blacks was underestimated (median, 7.1 ml per minute per 1.73 m2; 

95% CI, 5.9 to 8.8). A new equation using age and sex and omitting race underes-

timated measured GFR in Blacks (median, 3.6 ml per minute per 1.73 m2; 95% CI, 

1.8 to 5.5) and overestimated measured GFR in non-Blacks (median, 3.9 ml per minute 

per 1.73 m2; 95% CI, 3.4 to 4.4). For all equations, 85% or more of the eGFRs for 

Blacks and non-Blacks were within 30% of measured GFR. New creatinine–cys-

tatin C equations without race were more accurate than new creatinine equations, 

with smaller differences between race groups. As compared with the current cre-

atinine equation, the new creatinine equations, but not the new creatinine–cystatin 

C equations, increased population estimates of CKD prevalence among Blacks and 

yielded similar or lower prevalence among non-Blacks.
CONCLUSIONSNew eGFR equations that incorporate creatinine and cystatin C but omit race are 

more accurate and led to smaller differences between Black participants and non-

Black participants than new equations without race with either creatinine or cystatin 

C alone. (Funded by the National Institute of Diabetes and Digestive and Kidney 

Diseases.)
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‣ Anteriormente, la CKD-EPI utilizada para 
estimar la tasa de filtración glomerular 
incluía un término para la raza → para 
cualquier edad, sexo y creatinina sérica, 
un individuo negro tendría un FG estimado 
más alto. 

‣ La Sociedad Americana de Nefrología y la 
Fundación Nacional del Riñón reevaluaron 
la inclusión de la raza en la estimación de 
la TFG y determinaron que una nueva 
ecuación que no incluía la raza era 
suficientemente precisa para su uso 
clínico. Sus posibles consecuencias 
adversas no afectan 
desproporcionadamente a ningún grupo 
y está disponible de inmediato para todos 
los laboratorios.  

‣ Recomiendan uso mayor, rutinario y 
oportuno de la cistatina C, especialmente 
para confirmar la TFGe en adultos para la 
toma de decisiones clínicas.
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BACKGROUND
Patients with acute hypoxemic respiratory failure in the intensive care unit (ICU) 
are treated with supplemental oxygen, but the benefits and harms of different 
oxygenation targets are unclear. We hypothesized that using a lower target for par-
tial pressure of arterial oxygen (PaO2) would result in lower mortality than using a 
higher target.

METHODS
In this multicenter trial, we randomly assigned 2928 adult patients who had recently 
been admitted to the ICU (≤12 hours before randomization) and who were receiv-
ing at least 10 liters of oxygen per minute in an open system or had a fraction of 
inspired oxygen of at least 0.50 in a closed system to receive oxygen therapy target-
ing a PaO2 of either 60 mm Hg (lower-oxygenation group) or 90 mm Hg (higher-
oxygenation group) for a maximum of 90 days. The primary outcome was death 
within 90 days.

RESULTS
At 90 days, 618 of 1441 patients (42.9%) in the lower-oxygenation group and 613 of 
1447 patients (42.4%) in the higher-oxygenation group had died (adjusted risk ratio, 
1.02; 95% confidence interval, 0.94 to 1.11; P = 0.64). At 90 days, there was no signifi-
cant between-group difference in the percentage of days that patients were alive with-
out life support or in the percentage of days they were alive after hospital discharge. 
The percentages of patients who had new episodes of shock, myocardial ischemia, 
ischemic stroke, or intestinal ischemia were similar in the two groups (P = 0.24).

CONCLUSIONS
Among adult patients with acute hypoxemic respiratory failure in the ICU, a lower 
oxygenation target did not result in lower mortality than a higher target at 90 days. 
(Funded by the Innovation Fund Denmark and others; HOT-ICU ClinicalTrials.gov 
number, NCT03174002.)
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ABSTRACT
OBJECTIVE
To determine the most e!ective interventions in 
recently detoxi"ed, alcohol dependent patients for 
implementation in primary care.
DESIGN
Systematic review and network meta-analysis.
DATA SOURCES
Medline, Embase, PsycINFO, Cochrane CENTRAL, 
ClinicalTrials.gov, and the World Health Organization’s 
International Clinical Trials Registry Platform.
STUDY SELECTION
Randomised controlled trials comparing two or more 
interventions that could be used in primary care. The 
population was patients with alcohol dependency 
diagnosed by standardised clinical tools and who 
became detoxi"ed within four weeks.
DATA EXTRACTION
Outcomes of interest were continuous abstinence 
from alcohol (e!ectiveness) and all cause dropouts 
(as a proxy for acceptability) at least 12 weeks a%er 
start of intervention.
RESULTS
64 trials (43 interventions) were included. The 
median probability of abstinence across placebo 
arms was 25%. Compared with placebo, the only 
intervention associated with increased probability 
of abstinence and moderate certainty evidence was 
acamprosate (odds ratio 1.86, 95% con"dence 
interval 1.49 to 2.33, corresponding to an absolute 
probability of 38%). Of the 62 included trials that 

reported all cause dropouts, interventions associated 
with a reduced number of dropouts compared with 
placebo (probability 50%) and moderate certainty 
of evidence were acamprosate (0.73, 0.62 to 0.86; 
42%), naltrexone (0.70, 0.50 to 0.98; 41%), and 
acamprosate-naltrexone (0.30, 0.13 to 0.67; 17%). 
Acamprosate was the only intervention associated 
with moderate con"dence in the evidence of 
e!ectiveness and acceptability up to 12 months. It 
is uncertain whether other interventions can help 
maintain abstinence and reduce dropouts because of 
low con"dence in the evidence.
CONCLUSIONS
Evidence is lacking for bene"t from interventions that 
could be implemented in primary care settings for 
alcohol abstinence, other than for acamprosate. More 
evidence from high quality randomised controlled 
trials is needed, as are strategies using combined 
interventions (combinations of drug interventions 
or drug and psychosocial interventions) to improve 
treatment of alcohol dependency in primary care.
SYSTEMATIC REVIEW REGISTRATION
PROSPERO CRD42016049779.

Introduction
In the United Kingdom, the morbidity and mortality 
burden from alcohol consumption remains high, with 
7% of hospital admissions related to alcohol.1 Liver 
disease is the third most common cause of premature 
death in the UK and the only major cause of death that 
is on the increase, with about two thirds of such deaths 
related to alcohol.2 Alcohol related harm is estimated 
to cost the UK National Health Service £3.5bn ($4.5bn; 
€3.9bn) annually, with the total annual cost to the UK 
estimated at £21bn.1 3

In England, around more than half a million adults 
are alcohol dependent and need assessment and 
treatment.4 However, only one in four of those with 
alcohol dependence seek treatment, and relapse is 
common.5 The National Institute for Health and Care 
Excellence guideline6 recommends a comprehensive 
assessment, followed by either community based or 
residential medically assisted alcohol withdrawal, 
and that in particular drug treatments for abstinence 
should be considered by specialist staff for patients 
with moderate to severe alcohol dependence. The 
capacity to offer this level of support in specialist 
services for the number of patients who need such 
care is, however, limited; about 82% of people do not 
receive the specialist treatment needed.7 Switching the 
management of alcohol dependence to within primary 
care has the potential to improve access to treatment. 
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WHAT IS ALREADY KNOWN ON THIS TOPIC
A considerable need exists for the management of patients with alcohol 
dependence that cannot be met by specialist services alone but only through 
expanding treatment in primary care
This is not yet reflected in UK clinical guidance
Current evidence is generally based on single or speci"c interventions with broad 
inclusion criteria and mixed outcomes in patients with alcohol dependency

WHAT THIS STUDY ADDS
Acamprosate was the only intervention with enough evidence of bene"t 
for maintaining alcohol abstinence and acceptability up to 12 months a%er 
detoxi"cation in primary care settings
The quality of evidence was mostly low and most of the evidence was derived 
from single, small trials
More evidence from high quality randomised controlled trials is therefore needed 
on the best interventions in primary care to inform clinical treatment and enable 
patient access
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diagnosed by standardised clinical tools and who 
became detoxi"ed within four weeks.
DATA EXTRACTION
Outcomes of interest were continuous abstinence 
from alcohol (e!ectiveness) and all cause dropouts 
(as a proxy for acceptability) at least 12 weeks a%er 
start of intervention.
RESULTS
64 trials (43 interventions) were included. The 
median probability of abstinence across placebo 
arms was 25%. Compared with placebo, the only 
intervention associated with increased probability 
of abstinence and moderate certainty evidence was 
acamprosate (odds ratio 1.86, 95% con"dence 
interval 1.49 to 2.33, corresponding to an absolute 
probability of 38%). Of the 62 included trials that 

reported all cause dropouts, interventions associated 
with a reduced number of dropouts compared with 
placebo (probability 50%) and moderate certainty 
of evidence were acamprosate (0.73, 0.62 to 0.86; 
42%), naltrexone (0.70, 0.50 to 0.98; 41%), and 
acamprosate-naltrexone (0.30, 0.13 to 0.67; 17%). 
Acamprosate was the only intervention associated 
with moderate con"dence in the evidence of 
e!ectiveness and acceptability up to 12 months. It 
is uncertain whether other interventions can help 
maintain abstinence and reduce dropouts because of 
low con"dence in the evidence.
CONCLUSIONS
Evidence is lacking for bene"t from interventions that 
could be implemented in primary care settings for 
alcohol abstinence, other than for acamprosate. More 
evidence from high quality randomised controlled 
trials is needed, as are strategies using combined 
interventions (combinations of drug interventions 
or drug and psychosocial interventions) to improve 
treatment of alcohol dependency in primary care.
SYSTEMATIC REVIEW REGISTRATION
PROSPERO CRD42016049779.

Introduction
In the United Kingdom, the morbidity and mortality 
burden from alcohol consumption remains high, with 
7% of hospital admissions related to alcohol.1 Liver 
disease is the third most common cause of premature 
death in the UK and the only major cause of death that 
is on the increase, with about two thirds of such deaths 
related to alcohol.2 Alcohol related harm is estimated 
to cost the UK National Health Service £3.5bn ($4.5bn; 
€3.9bn) annually, with the total annual cost to the UK 
estimated at £21bn.1 3

In England, around more than half a million adults 
are alcohol dependent and need assessment and 
treatment.4 However, only one in four of those with 
alcohol dependence seek treatment, and relapse is 
common.5 The National Institute for Health and Care 
Excellence guideline6 recommends a comprehensive 
assessment, followed by either community based or 
residential medically assisted alcohol withdrawal, 
and that in particular drug treatments for abstinence 
should be considered by specialist staff for patients 
with moderate to severe alcohol dependence. The 
capacity to offer this level of support in specialist 
services for the number of patients who need such 
care is, however, limited; about 82% of people do not 
receive the specialist treatment needed.7 Switching the 
management of alcohol dependence to within primary 
care has the potential to improve access to treatment. 
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WHAT IS ALREADY KNOWN ON THIS TOPIC
A considerable need exists for the management of patients with alcohol 
dependence that cannot be met by specialist services alone but only through 
expanding treatment in primary care
This is not yet reflected in UK clinical guidance
Current evidence is generally based on single or speci"c interventions with broad 
inclusion criteria and mixed outcomes in patients with alcohol dependency

WHAT THIS STUDY ADDS
Acamprosate was the only intervention with enough evidence of bene"t 
for maintaining alcohol abstinence and acceptability up to 12 months a%er 
detoxi"cation in primary care settings
The quality of evidence was mostly low and most of the evidence was derived 
from single, small trials
More evidence from high quality randomised controlled trials is therefore needed 
on the best interventions in primary care to inform clinical treatment and enable 
patient access
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BACKGROUND
Salt substitutes with reduced sodium levels and increased potassium levels have 
been shown to lower blood pressure, but their effects on cardiovascular and safety 
outcomes are uncertain.

METHODS
We conducted an open-label, cluster-randomized trial involving persons from 600 
villages in rural China. The participants had a history of stroke or were 60 years 
of age or older and had high blood pressure. The villages were randomly assigned 
in a 1:1 ratio to the intervention group, in which the participants used a salt sub-
stitute (75% sodium chloride and 25% potassium chloride by mass), or to the 
control group, in which the participants continued to use regular salt (100% so-
dium chloride). The primary outcome was stroke, the secondary outcomes were 
major adverse cardiovascular events and death from any cause, and the safety out-
come was clinical hyperkalemia.

RESULTS
A total of 20,995 persons were enrolled in the trial. The mean age of the partici-
pants was 65.4 years, and 49.5% were female, 72.6% had a history of stroke, and 
88.4% a history of hypertension. The mean duration of follow-up was 4.74 years. 
The rate of stroke was lower with the salt substitute than with regular salt (29.14 
events vs. 33.65 events per 1000 person-years; rate ratio, 0.86; 95% confidence inter-
val [CI], 0.77 to 0.96; P = 0.006), as were the rates of major cardiovascular events 
(49.09 events vs. 56.29 events per 1000 person-years; rate ratio, 0.87; 95% CI, 0.80 
to 0.94; P<0.001) and death (39.28 events vs. 44.61 events per 1000 person-years; 
rate ratio, 0.88; 95% CI, 0.82 to 0.95; P<0.001). The rate of serious adverse events 
attributed to hyperkalemia was not significantly higher with the salt substitute 
than with regular salt (3.35 events vs. 3.30 events per 1000 person-years; rate ratio, 
1.04; 95% CI, 0.80 to 1.37; P = 0.76).

CONCLUSIONS
Among persons who had a history of stroke or were 60 years of age or older and 
had high blood pressure, the rates of stroke, major cardiovascular events, and 
death from any cause were lower with the salt substitute than with regular salt. 
(Funded by the National Health and Medical Research Council of Australia; SSaSS 
ClinicalTrials.gov number, NCT02092090.)
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in a 1:1 ratio to the intervention group, in which the participants used a salt sub-
stitute (75% sodium chloride and 25% potassium chloride by mass), or to the 
control group, in which the participants continued to use regular salt (100% so-
dium chloride). The primary outcome was stroke, the secondary outcomes were 
major adverse cardiovascular events and death from any cause, and the safety out-
come was clinical hyperkalemia.

RESULTS
A total of 20,995 persons were enrolled in the trial. The mean age of the partici-
pants was 65.4 years, and 49.5% were female, 72.6% had a history of stroke, and 
88.4% a history of hypertension. The mean duration of follow-up was 4.74 years. 
The rate of stroke was lower with the salt substitute than with regular salt (29.14 
events vs. 33.65 events per 1000 person-years; rate ratio, 0.86; 95% confidence inter-
val [CI], 0.77 to 0.96; P = 0.006), as were the rates of major cardiovascular events 
(49.09 events vs. 56.29 events per 1000 person-years; rate ratio, 0.87; 95% CI, 0.80 
to 0.94; P<0.001) and death (39.28 events vs. 44.61 events per 1000 person-years; 
rate ratio, 0.88; 95% CI, 0.82 to 0.95; P<0.001). The rate of serious adverse events 
attributed to hyperkalemia was not significantly higher with the salt substitute 
than with regular salt (3.35 events vs. 3.30 events per 1000 person-years; rate ratio, 
1.04; 95% CI, 0.80 to 1.37; P = 0.76).

CONCLUSIONS
Among persons who had a history of stroke or were 60 years of age or older and 
had high blood pressure, the rates of stroke, major cardiovascular events, and 
death from any cause were lower with the salt substitute than with regular salt. 
(Funded by the National Health and Medical Research Council of Australia; SSaSS 
ClinicalTrials.gov number, NCT02092090.)
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BACKGROUND
Salt substitutes with reduced sodium levels and increased potassium levels have 
been shown to lower blood pressure, but their effects on cardiovascular and safety 
outcomes are uncertain.

METHODS
We conducted an open-label, cluster-randomized trial involving persons from 600 
villages in rural China. The participants had a history of stroke or were 60 years 
of age or older and had high blood pressure. The villages were randomly assigned 
in a 1:1 ratio to the intervention group, in which the participants used a salt sub-
stitute (75% sodium chloride and 25% potassium chloride by mass), or to the 
control group, in which the participants continued to use regular salt (100% so-
dium chloride). The primary outcome was stroke, the secondary outcomes were 
major adverse cardiovascular events and death from any cause, and the safety out-
come was clinical hyperkalemia.

RESULTS
A total of 20,995 persons were enrolled in the trial. The mean age of the partici-
pants was 65.4 years, and 49.5% were female, 72.6% had a history of stroke, and 
88.4% a history of hypertension. The mean duration of follow-up was 4.74 years. 
The rate of stroke was lower with the salt substitute than with regular salt (29.14 
events vs. 33.65 events per 1000 person-years; rate ratio, 0.86; 95% confidence inter-
val [CI], 0.77 to 0.96; P = 0.006), as were the rates of major cardiovascular events 
(49.09 events vs. 56.29 events per 1000 person-years; rate ratio, 0.87; 95% CI, 0.80 
to 0.94; P<0.001) and death (39.28 events vs. 44.61 events per 1000 person-years; 
rate ratio, 0.88; 95% CI, 0.82 to 0.95; P<0.001). The rate of serious adverse events 
attributed to hyperkalemia was not significantly higher with the salt substitute 
than with regular salt (3.35 events vs. 3.30 events per 1000 person-years; rate ratio, 
1.04; 95% CI, 0.80 to 1.37; P = 0.76).

CONCLUSIONS
Among persons who had a history of stroke or were 60 years of age or older and 
had high blood pressure, the rates of stroke, major cardiovascular events, and 
death from any cause were lower with the salt substitute than with regular salt. 
(Funded by the National Health and Medical Research Council of Australia; SSaSS 
ClinicalTrials.gov number, NCT02092090.)
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Heart failure with preserved ejection fraction (HFpEF) is 
common and is associated with high morbidity and mor-
tality1. HFpEF involves a diverse range of pathophysiologi-

cal mechanisms, and this heterogeneity may have contributed to 
the neutral findings of some phase 3 trials that have considered 
HFpEF as a single entity and taken a one-size-fits-all approach to 
its treatment2. By contrast, trials that have targeted specific bio-
logical mechanisms, such as the Tafamidis Treatment for Patients 
with Transthyretin Amyloid Cardiomyopathy (ATTR-ACT) 
trial, and the Rivaroxaban with or without Aspirin in Patients 
with Heart Failure and Chronic Coronary or Peripheral Artery 
Disease (COMPASS) trial, have shown benefit3,4. Predictive enrich-
ment trial design means selecting patients who are more likely to 
respond to a given therapy on the basis of a biological mechanism 
or specific disease pathway5,6.

Preclinical studies have identified an important pathophysiolog-
ical role for myocardial fibrosis in heart failure7–9 and, in patients 
with HFpEF, myocardial fibrosis, measured using cardiovascular 
magnetic resonance, is associated with death and hospitalization for 
heart failure10. Pirfenidone is an oral, small-molecule, antifibrotic 
agent without hemodynamic effect, that is approved for patients 
with idiopathic pulmonary fibrosis11. In preclinical models, pirfeni-
done is associated with regression of myocardial fibrosis12–20. In a 

novel approach to heart failure that involves specifically targeting 
the extracellular matrix, we identified patients with HFpEF and 
myocardial fibrosis, and tested whether pirfenidone would result in 
regression of myocardial fibrosis.

Results
Patients. From 7 March 2017 to 19 December 2018, 601 patients 
were screened at six sites in the United Kingdom. Of these, 136 
had a baseline assessment. Twenty-nine patients were excluded for 
reasons of ineligibility, and 13 further patients were found to have 
extracellular volume (ECV) < 27% (median ECV 24.7%, interquar-
tile range (IQR) 24.5–24.9), that is, below the threshold for entry. 
Ninety-four patients were randomly assigned to receive pirfenidone 
or placebo (Fig. 1). At the end of the trial, 12 patients had withdrawn 
from the study and two had died. No patient was lost to follow-up. 
A total of 80 patients were included in the final efficacy analysis. 
Baseline characteristics were similar between treatment groups 
(Table 1 and Supplementary Table 3). The mean age of patients was 
78 years, and 46% were female. Nearly all patients had New York 
Heart Association functional class II or III symptoms (95%), mean 
left ventricular ejection fraction was 64% and median N-terminal 
pro-B-type natriuretic peptide (NT-proBNP) was 1,104 pg ml−1. 
Mean myocardial ECV was 30.1%.
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In heart failure with preserved ejection fraction (HFpEF), the occurrence of myocardial fibrosis is associated with adverse out-
come. Whether pirfenidone, an oral antifibrotic agent without hemodynamic effect, is efficacious and safe for the treatment of 
HFpEF is unknown. In this double-blind, phase 2 trial (NCT02932566), we enrolled patients with heart failure, an ejection frac-
tion of 45% or higher and elevated levels of natriuretic peptides. Eligible patients underwent cardiovascular magnetic resonance 
and those with evidence of myocardial fibrosis, defined as a myocardial extracellular volume of 27% or greater, were randomly 
assigned to receive pirfenidone or placebo for 52 weeks. Forty-seven patients were randomized to each of the pirfenidone and 
placebo groups. The primary outcome was change in myocardial extracellular volume, from baseline to 52 weeks. In comparison 
to placebo, pirfenidone reduced myocardial extracellular volume (between-group difference, −1.21%; 95% confidence interval, 
−2.12 to −0.31; P!=!0.009), meeting the predefined primary outcome. Twelve patients (26%) in the pirfenidone group and 14 
patients (30%) in the placebo group experienced one or more serious adverse events. The most common adverse events in the 
pirfenidone group were nausea, insomnia and rash. In conclusion, among patients with HFpEF and myocardial fibrosis, adminis-
tration of pirfenidone for 52 weeks reduced myocardial fibrosis. The favorable effects of pirfenidone in patients with HFpEF will 
need to be confirmed in future trials.
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A B S T R A C T   

Background: The optimal length of stay (LOS) in patients hospitalized for acute heart failure (AHF) remains 
controversial. Plasma antigen carbohydrate 125 (CA125) has emerged as a reliable proxy of congestion. We 
aimed to evaluate whether there is a differential impact of LOS on the risk of 6-month AHF readmission across 
CA125 levels. 
Methods: This is a retrospective study that included 1,387 patients discharged for AHF in two third-level centers. 
CA125 was measured 48±24 h after admission. The association between CA125 and LOS with the risk of sub-
sequent AHF readmission at 6 months was analyzed by Cox regression analysis accounting for death as a 
competing event. 
Results: The median (IQR) age of the sample was 78 (69–83) years, 625 (41.1%) patients were women, and 832 
(60%) exhibited preserved left ventricular ejection fraction. The median LOS and CA125 were 6 (4–9) days and 
36 (17–83) U/mL, respectively. A total of 707 (51%) patients displayed high CA125 levels (≥35 U/mL). At 6 
months, 87 deaths (6,3%) and 304 AHF readmissions (21,9%) were registered, respectively. A multivariate 
analysis revealed a differential effect of LOS on 6-month AHF readmission across CA125 levels (p-value for 
interaction=0.010). In those with CA125<35 U/mL, LOS≥7 days did not modify the risk (HR:1.31; 95% CI: 0.92- 
1.87, p=0.131). Conversely, in those with CA125≥35 U/mL, LOS≥7 days was associated with a lower risk of AHF 
readmission (HR:0.70; 95% CI: 0.51-0.98, p=0.036). 
Conclusions: In patients with AHF, high CA125 levels may identify those patients that benefit from a more 
prolonged hospitalization in terms of reducing the risk of mid-term AHF readmissions.   

Introduction 

The optimal length of stay (LOS) in patients hospitalized for acute 
heart failure (AHF) remains uncertain [1]. Classically, more extended 
stays have been associated with a higher risk of in-hospital complica-
tions, worse prognosis, and, therefore, higher hospitalization 

expenditures [2,3]. Thus, healthcare providers’ initiatives have tradi-
tionally focused on decreasing LOS [4]. Nevertheless, a too short LOS 
has also been associated with an increased risk of early readmission [5, 
6]. Therefore, there is a need for searching clinical indicators to deter-
mine an optimal LOS for HF decompensation [7,8]. 

Plasma levels of antigen carbohydrate 125 (CA125), which are 
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fraction; MUC16, mucin 16; NT-proBNP, amino-terminal pro-brain natriuretic peptide; NYHA, New York Heart Association; SBP, systolic blood pressure. 

* Corresponding author at: Servicio de Cardiología, Hospital Clínico Universitario. INCLIVA. Universitat de València. Valencia, Spain. 
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common and is associated with high morbidity and mor-
tality1. HFpEF involves a diverse range of pathophysiologi-
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ment trial design means selecting patients who are more likely to 
respond to a given therapy on the basis of a biological mechanism 
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agent without hemodynamic effect, that is approved for patients 
with idiopathic pulmonary fibrosis11. In preclinical models, pirfeni-
done is associated with regression of myocardial fibrosis12–20. In a 

novel approach to heart failure that involves specifically targeting 
the extracellular matrix, we identified patients with HFpEF and 
myocardial fibrosis, and tested whether pirfenidone would result in 
regression of myocardial fibrosis.

Results
Patients. From 7 March 2017 to 19 December 2018, 601 patients 
were screened at six sites in the United Kingdom. Of these, 136 
had a baseline assessment. Twenty-nine patients were excluded for 
reasons of ineligibility, and 13 further patients were found to have 
extracellular volume (ECV) < 27% (median ECV 24.7%, interquar-
tile range (IQR) 24.5–24.9), that is, below the threshold for entry. 
Ninety-four patients were randomly assigned to receive pirfenidone 
or placebo (Fig. 1). At the end of the trial, 12 patients had withdrawn 
from the study and two had died. No patient was lost to follow-up. 
A total of 80 patients were included in the final efficacy analysis. 
Baseline characteristics were similar between treatment groups 
(Table 1 and Supplementary Table 3). The mean age of patients was 
78 years, and 46% were female. Nearly all patients had New York 
Heart Association functional class II or III symptoms (95%), mean 
left ventricular ejection fraction was 64% and median N-terminal 
pro-B-type natriuretic peptide (NT-proBNP) was 1,104 pg ml−1. 
Mean myocardial ECV was 30.1%.
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Vicent Bodí a,d, Eduardo Núñez a, Juan Sanchis a,d, Antoni Bayés-Genís d,e, Julio Núñez a,d,* 
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A B S T R A C T   

Background: The optimal length of stay (LOS) in patients hospitalized for acute heart failure (AHF) remains 
controversial. Plasma antigen carbohydrate 125 (CA125) has emerged as a reliable proxy of congestion. We 
aimed to evaluate whether there is a differential impact of LOS on the risk of 6-month AHF readmission across 
CA125 levels. 
Methods: This is a retrospective study that included 1,387 patients discharged for AHF in two third-level centers. 
CA125 was measured 48±24 h after admission. The association between CA125 and LOS with the risk of sub-
sequent AHF readmission at 6 months was analyzed by Cox regression analysis accounting for death as a 
competing event. 
Results: The median (IQR) age of the sample was 78 (69–83) years, 625 (41.1%) patients were women, and 832 
(60%) exhibited preserved left ventricular ejection fraction. The median LOS and CA125 were 6 (4–9) days and 
36 (17–83) U/mL, respectively. A total of 707 (51%) patients displayed high CA125 levels (≥35 U/mL). At 6 
months, 87 deaths (6,3%) and 304 AHF readmissions (21,9%) were registered, respectively. A multivariate 
analysis revealed a differential effect of LOS on 6-month AHF readmission across CA125 levels (p-value for 
interaction=0.010). In those with CA125<35 U/mL, LOS≥7 days did not modify the risk (HR:1.31; 95% CI: 0.92- 
1.87, p=0.131). Conversely, in those with CA125≥35 U/mL, LOS≥7 days was associated with a lower risk of AHF 
readmission (HR:0.70; 95% CI: 0.51-0.98, p=0.036). 
Conclusions: In patients with AHF, high CA125 levels may identify those patients that benefit from a more 
prolonged hospitalization in terms of reducing the risk of mid-term AHF readmissions.   

Introduction 

The optimal length of stay (LOS) in patients hospitalized for acute 
heart failure (AHF) remains uncertain [1]. Classically, more extended 
stays have been associated with a higher risk of in-hospital complica-
tions, worse prognosis, and, therefore, higher hospitalization 

expenditures [2,3]. Thus, healthcare providers’ initiatives have tradi-
tionally focused on decreasing LOS [4]. Nevertheless, a too short LOS 
has also been associated with an increased risk of early readmission [5, 
6]. Therefore, there is a need for searching clinical indicators to deter-
mine an optimal LOS for HF decompensation [7,8]. 

Plasma levels of antigen carbohydrate 125 (CA125), which are 
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Heart failure with preserved ejection fraction (HFpEF) is 
common and is associated with high morbidity and mor-
tality1. HFpEF involves a diverse range of pathophysiologi-

cal mechanisms, and this heterogeneity may have contributed to 
the neutral findings of some phase 3 trials that have considered 
HFpEF as a single entity and taken a one-size-fits-all approach to 
its treatment2. By contrast, trials that have targeted specific bio-
logical mechanisms, such as the Tafamidis Treatment for Patients 
with Transthyretin Amyloid Cardiomyopathy (ATTR-ACT) 
trial, and the Rivaroxaban with or without Aspirin in Patients 
with Heart Failure and Chronic Coronary or Peripheral Artery 
Disease (COMPASS) trial, have shown benefit3,4. Predictive enrich-
ment trial design means selecting patients who are more likely to 
respond to a given therapy on the basis of a biological mechanism 
or specific disease pathway5,6.

Preclinical studies have identified an important pathophysiolog-
ical role for myocardial fibrosis in heart failure7–9 and, in patients 
with HFpEF, myocardial fibrosis, measured using cardiovascular 
magnetic resonance, is associated with death and hospitalization for 
heart failure10. Pirfenidone is an oral, small-molecule, antifibrotic 
agent without hemodynamic effect, that is approved for patients 
with idiopathic pulmonary fibrosis11. In preclinical models, pirfeni-
done is associated with regression of myocardial fibrosis12–20. In a 

novel approach to heart failure that involves specifically targeting 
the extracellular matrix, we identified patients with HFpEF and 
myocardial fibrosis, and tested whether pirfenidone would result in 
regression of myocardial fibrosis.

Results
Patients. From 7 March 2017 to 19 December 2018, 601 patients 
were screened at six sites in the United Kingdom. Of these, 136 
had a baseline assessment. Twenty-nine patients were excluded for 
reasons of ineligibility, and 13 further patients were found to have 
extracellular volume (ECV) < 27% (median ECV 24.7%, interquar-
tile range (IQR) 24.5–24.9), that is, below the threshold for entry. 
Ninety-four patients were randomly assigned to receive pirfenidone 
or placebo (Fig. 1). At the end of the trial, 12 patients had withdrawn 
from the study and two had died. No patient was lost to follow-up. 
A total of 80 patients were included in the final efficacy analysis. 
Baseline characteristics were similar between treatment groups 
(Table 1 and Supplementary Table 3). The mean age of patients was 
78 years, and 46% were female. Nearly all patients had New York 
Heart Association functional class II or III symptoms (95%), mean 
left ventricular ejection fraction was 64% and median N-terminal 
pro-B-type natriuretic peptide (NT-proBNP) was 1,104 pg ml−1. 
Mean myocardial ECV was 30.1%.
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tion of 45% or higher and elevated levels of natriuretic peptides. Eligible patients underwent cardiovascular magnetic resonance 
and those with evidence of myocardial fibrosis, defined as a myocardial extracellular volume of 27% or greater, were randomly 
assigned to receive pirfenidone or placebo for 52 weeks. Forty-seven patients were randomized to each of the pirfenidone and 
placebo groups. The primary outcome was change in myocardial extracellular volume, from baseline to 52 weeks. In comparison 
to placebo, pirfenidone reduced myocardial extracellular volume (between-group difference, −1.21%; 95% confidence interval, 
−2.12 to −0.31; P!=!0.009), meeting the predefined primary outcome. Twelve patients (26%) in the pirfenidone group and 14 
patients (30%) in the placebo group experienced one or more serious adverse events. The most common adverse events in the 
pirfenidone group were nausea, insomnia and rash. In conclusion, among patients with HFpEF and myocardial fibrosis, adminis-
tration of pirfenidone for 52 weeks reduced myocardial fibrosis. The favorable effects of pirfenidone in patients with HFpEF will 
need to be confirmed in future trials.
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A R T I C L E  I N F O   

Keywords 
CA125 
length of stay 
acute heart failure 

A B S T R A C T   

Background: The optimal length of stay (LOS) in patients hospitalized for acute heart failure (AHF) remains 
controversial. Plasma antigen carbohydrate 125 (CA125) has emerged as a reliable proxy of congestion. We 
aimed to evaluate whether there is a differential impact of LOS on the risk of 6-month AHF readmission across 
CA125 levels. 
Methods: This is a retrospective study that included 1,387 patients discharged for AHF in two third-level centers. 
CA125 was measured 48±24 h after admission. The association between CA125 and LOS with the risk of sub-
sequent AHF readmission at 6 months was analyzed by Cox regression analysis accounting for death as a 
competing event. 
Results: The median (IQR) age of the sample was 78 (69–83) years, 625 (41.1%) patients were women, and 832 
(60%) exhibited preserved left ventricular ejection fraction. The median LOS and CA125 were 6 (4–9) days and 
36 (17–83) U/mL, respectively. A total of 707 (51%) patients displayed high CA125 levels (≥35 U/mL). At 6 
months, 87 deaths (6,3%) and 304 AHF readmissions (21,9%) were registered, respectively. A multivariate 
analysis revealed a differential effect of LOS on 6-month AHF readmission across CA125 levels (p-value for 
interaction=0.010). In those with CA125<35 U/mL, LOS≥7 days did not modify the risk (HR:1.31; 95% CI: 0.92- 
1.87, p=0.131). Conversely, in those with CA125≥35 U/mL, LOS≥7 days was associated with a lower risk of AHF 
readmission (HR:0.70; 95% CI: 0.51-0.98, p=0.036). 
Conclusions: In patients with AHF, high CA125 levels may identify those patients that benefit from a more 
prolonged hospitalization in terms of reducing the risk of mid-term AHF readmissions.   

Introduction 

The optimal length of stay (LOS) in patients hospitalized for acute 
heart failure (AHF) remains uncertain [1]. Classically, more extended 
stays have been associated with a higher risk of in-hospital complica-
tions, worse prognosis, and, therefore, higher hospitalization 

expenditures [2,3]. Thus, healthcare providers’ initiatives have tradi-
tionally focused on decreasing LOS [4]. Nevertheless, a too short LOS 
has also been associated with an increased risk of early readmission [5, 
6]. Therefore, there is a need for searching clinical indicators to deter-
mine an optimal LOS for HF decompensation [7,8]. 

Plasma levels of antigen carbohydrate 125 (CA125), which are 
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BACKGROUND
The appropriate target for systolic blood pressure to reduce cardiovascular risk in 
older patients with hypertension remains unclear.
METHODS
In this multicenter, randomized, controlled trial, we assigned Chinese patients 60 to 
80 years of age with hypertension to a systolic blood-pressure target of 110 to less 
than 130 mm Hg (intensive treatment) or a target of 130 to less than 150 mm Hg 
(standard treatment). The primary outcome was a composite of stroke, acute coro-
nary syndrome (acute myocardial infarction and hospitalization for unstable an-
gina), acute decompensated heart failure, coronary revascularization, atrial fibril-
lation, or death from cardiovascular causes.
RESULTS
Of the 9624 patients screened for eligibility, 8511 were enrolled in the trial; 4243 
were randomly assigned to the intensive-treatment group and 4268 to the stan-
dard-treatment group. At 1 year of follow-up, the mean systolic blood pressure was 
127.5 mm Hg in the intensive-treatment group and 135.3 mm Hg in the standard-
treatment group. During a median follow-up period of 3.34 years, primary-out-
come events occurred in 147 patients (3.5%) in the intensive-treatment group, as 
compared with 196 patients (4.6%) in the standard-treatment group (hazard ratio, 
0.74; 95% confidence interval [CI], 0.60 to 0.92; P = 0.007). The results for most of 
the individual components of the primary outcome also favored intensive treatment: 
the hazard ratio for stroke was 0.67 (95% CI, 0.47 to 0.97), acute coronary syndrome 
0.67 (95% CI, 0.47 to 0.94), acute decompensated heart failure 0.27 (95% CI, 0.08 to 
0.98), coronary revascularization 0.69 (95% CI, 0.40 to 1.18), atrial fibrillation 0.96 
(95% CI, 0.55 to 1.68), and death from cardiovascular causes 0.72 (95% CI, 0.39 to 
1.32). The results for safety and renal outcomes did not differ significantly be-
tween the two groups, except for the incidence of hypotension, which was higher in 
the intensive-treatment group.
CONCLUSIONS
In older patients with hypertension, intensive treatment with a systolic blood-
pressure target of 110 to less than 130 mm Hg resulted in a lower incidence of 
cardiovascular events than standard treatment with a target of 130 to less than 
150 mm Hg. (Funded by the Chinese Academy of Medical Sciences and others; 
STEP ClinicalTrials.gov number, NCT03015311.)
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