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Comparatiye Safety Analysis of Oral Antipsychotics for In-Hospita

Dae Hyyp Kim, MD, scp, Su Been Lee, BA; Chan m; Parl, MD, mpy. :
Brian T, Bateman, MD, ScM; E, Wesley Ely, mp, MPH; Pratik p, Pandharipande, MD, msc;
Richard N, Jones, SeD; Edwarq g, Marcantonio, MD, ScM*; ang Sharon k. Inouye, MD, mpy

Background: Antipsychotics are fommonly yseq 10 manage Among the
Postoperatiye delirium, Recent Studies "eported that haloperidol scribed (53.0%

use has declined, and atypicy| antipsychotjc use has increased significant diff
over time,

— Zapine (2.8%; RR, 0.74 [95% Cl, 042 to 1.27)), Quetiapine
Objectlve: To COmpare the risk for in-hospita| adverse events (2.6%; RR 0.70 [C) 0.47 1o 1.04]), ang risperidone (3.3% RR.
associated vi/ith oral haleperidol, olarizapine, Quetiapine, any 0.90 [Cl, 3 to 1.41)). The risk for nonfata| clinical events
M'speridone in older patients after major surgery. "anged from 2 g 0 2.6% for 4 cardiac arrhythmia event, 4.2y
Design: Retrospective cohort study, tg 4.6% foi Pneumonig, and 0.6% to 1.2% for Stroke or TIA,

Setting: us. hospitals in the Premiq, Healthcare Database,

I.imitation: Residual confounding by deliriym Severity; |ack
Patients: 1 115 patients aged 65 years and older withoyt of untreate group; restriction to oral oyt
who were Prescribed ap oral antipsy- treatment,

lnterventions: Haloperido) (<4 mg on the day of initiation), and haloperido heve similar rates of in. al
olanzapine (=10 mg), Quetiapine (=150 mg), and risperidone BVents in older Patients with posteperative deliri

Measurements: The risk ratios (RRs) for in-hospita| death, Primary Funding Source: National Institute on Aging.
cardiac arrhythmia events, Pneumonjs, and stroke or tran-
sient ischemic attack (Tia) were estimateqd after propensity

score overlap Weighting, Ann Intern Meg 2023;174:1 1531162, doi:10_7326/M22~3021 Annals.org

For author, article, ang disclosyre information, see end of text,
Results: The weighted Population had 3 Mean age of 79.6 This article wag Published 4t Annals.org on 5 September 2023,

years, was 60.5% female, and had in~hospital death of 3.1%. * Drs, Marcantonie and Inouye €qually contripyteqy to the work.

P Ostoperatiye delirium js the most CoOmmon complica- dementia, the Comparative safety of haloperido| and atypica
tion after major Surgery in older adults (1), Deliriym antipsychotics in patients with deliriym, remains Uncertajn,
IS associated with prolonged hospitalization Institutiong| revioys Studies haye COmpared 5 limited Number of

antipsychotjcs and few evaluateqd adverse clinical events
associated with antipsychotjcs in the POstoperatiye set-

interventions alone are often Considered a5 infeasibfe or
ineffective by clinicians (5). Although randomized con-

Postoperatiye delirium in an RCT can be challenging (25),
trolled trials (RCTs) found " ng, clear efficacy of antipsy- a carefylly designed, reg| world, comparatiye safety studfy
Chotics in treating deliriym, (6-10), these drugs are  stjj May help to inform the choice ofantipsychotics Informed
commonly ysed 1o, Manage agitation Previoys research by previous research on harme associated wigh antipsy
'eported that haloperido| use has declined and atypica| chotics in dementis, We hypothacio. i .|
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A Nationwide Cohort Study
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Richarg N. Jones, SeD; Edwarg R. Martanloniol MD, Sem*; and Sharop K. Inouye, MD, mpy*

Background: Antipsychotics are common|y used to Manage Among the 4 antipsychotics, quetiaping g the most pre-
Postoperatiye deliriym, Recent Studies reported that ha!open’do! scribed (53 0% of total eXposure), There was no statistrca”y
use has declined, and atypicy) antipsychotic use has Increased significant difference in the

Over time,

7/ °
risk for in-hospita] geary among

Patients treateq iy haloperidol (3 75, reference group), plun ( : | °
Zapine (2. 8%; RR, 0.74 [95% Cl, 0.42 to 1.27), Quetiapine

Objective; To compare the risk for in-hospital adverse events (2.6%; RR 0 70 [CI, 0.47 t0 1.04]), ang is ]

associated with oral halopervdoi, olanzapine, Uetiapine, ang

Msperidone jn older Patients afte, major surgery,

o
Design; Retrospective cohort stygy, 10 46% for pney,

Sem’ng: u.s. hospitals in the Premier Healthcare Database

| . ente a los n
Limitan’on: Residual confounding by delirium Severity: Jack | f r t e
Patients. 17115 Patients aged 65 yearg and older withoyut of untreateq group; restriction to oral Iow~10'moderate dose | r
Psychiatric disorders who were Prescribed ap oral antipsy- treatment, O
chotic drug aft 3 e | a
results Suggest that atypical antipsychotics
lnterventions: Ha!opervdol (=4 mg on the day of Initiation), and halopendol have similar rateg of in-hospita| adverse clinical ¢ S O d
olanzapine (510 mg), Quetiapine (<150 mg), and risperidone eVents in older Patients with Postoperatiye deliri LJ
(=4 mg). -t0-+ g

Measurements. The risk ratios (RRs) for in-hospita| death, Primary Funding Source;
» Pneumonia, and stroke or tran-

°
O V4
G )

| .
ated after Propensity
score overlap Wweighting, Ann Intern pMeg, 2023;176:1153 1162. doi:1q 7326/M22.302; Annals.org
For author, aricle, and disclosurg information, see eng of text.
Results: The Weighted Population had 5 €an age of 79 6

m This article was Published at Appas 190N 5 September 503
years, was 60.5% female, and had in-hospita| death of 3 1%. * Drs. Marcantoniq and Inouye equally contributeq to the work.

IS associateq with prolonged hospltahzanon
discharge, function decling, ang Mortality, a5

well as excess antipsychotics and few evaluated 5
health care Costs (2, 3). N, pharmacologic Interventiong associateqd

 institutiona| Previoys g

and Managing delirium (4). Des
ntipsychotics are often yseq off-lab,

otics in treating deliri . o
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Comparative Safety Analysis of Oral Antipsychotics for ln-Hospital
dverse Clinicaj Events in Older Aduylts After Major Surgery

A Nationwige Cohort Study

Dae Hyun Kim, MD, SeD; sy Been Lee, BA; Chan Mi Park, MD, m
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Background: Antipsychotics are common|y used to py

Nanage Among the 4 @ntipsychotics, quetiaping g the most pre-

POstoperative. defiriym, Recent stugies reported that haloperigo) scribed (53,09 of total exposyre), There was o statistically
use has declined, and atypicy) antipsychotic use has Increased significant difference in the risk fo, in-hospita) death amon,
over time, Ppatients treated withy ha/opendoi (3.7%, reference group), olan

T— Zpine (2.8%; RR, 0.74 [95% CI, 0.42 4 D quetiapine

Objective; To compare the risk for in-hospital adverse events (2.6%; RR 0 70 [CI, 0.47 t0 1.04]), ang risperidone (3.3%; RR,

associated with oral halopervdoﬁ, olanzapme, Guetiaping, and 0.90 [cl, 053 to 1.41)) The risk for nonfata) clinical events

'sPeridone in older patiange afer major surgery, o 224 from 2.0% 162,69 foc 0 6 2C arthythmia gyan, 4 2%
Design__Re"OSpemve cohort stud, 10 4.6% for Pneumonia, and g9 10 1.2% for stroke of TIA
with no stahst:ca”y significant differences by treatment group,

Setting: 1.5 hospitals in the Fremier Healthcare Database Limitation; Residual confounding b, delirium severiy, lack

Patients: 1715 Patients aged 45 Years and olde, without of untreateq 9roup; restrict;

on to oral Iow~tc>rmoderate dose
ral antipsy. treatment,

lnterventions: Ha!opendol (s4 m

9 0n the day of initiation), and haloperido| haye Similar rates of i hospital adyerge clinical
olanzapine (510 mg), Quetiapine (<150 mg), and risperidone events in older Patients with Postoperative delirium whe, receive
(<4 mg)

Measuremen(s: The risk ratios (RRs)
cardiac arrhythmia events, Pneumonia,

Ann Intern pMeg, 2023,176:1153.114, i 10.7326/0125 3021
For author, aricle, and disclosurg information, see eng of text.
Results: The Weighted Population had 5
years, was ¢ 5% female

Annals.org

Mean age of 79 4 This article wag PUblished at Anpgjs °19 01 5 Septembser 2053
'« and had in-hospita| death of 3.1%. *

Ors. Marcantonio gng Inouye equaly contributed to the ory

Preventing ting (6). Older Surgical patients are Particularly Susceptible
and Managing delirium (4). Despite this rocommendatvcn, u

to the adverse effects fantrpsychotvcs due to surgical
Ntipsychotics are often useq offlabel to Manage behay- stress, pain, sleep disorders concurrent yge of centra/
oral Symptoms of delirium because nonpharmaco!ogxc nervoys System-active drugs in the Postoperatiye Period
terventions alone are often considered a5 infeasible o, Because enrolling 5 large numbe. e
effective by, clinicians (5) Although randomized cop
olled  trials (RCTs) found no clear efficacy of ~npi

otics in treating delfir . 1o O
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the most pre-
use has declined, and atypicy) antipsychotic yse has Increased

- There was no Statistically
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S Zpine (2.8%; RR, 0.74 [95% CI, 0.42 4 1.27]
Objective; To compare the risk for in-hospital adverse events

. 0.
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associated with oral halopervdoﬁ, olanzapme, Guetiapine, ang 0.90 [cy 0.53

ery.

Msperidone jn older Patients afte, Mmajor surg,
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Design; Retrospective cohort stygy, 6% for pneumon

group.
<G US. hosptal n g Fremier Hesltcare Databage Limitation: Regig, confounding by g severity; ack
Patients: 174 15 patients 29ed 65 years ang older withoy; of untreateq 9roUp; restriction 1, oral low-to-moderate dose
Psychiatric disorders who were Prescribed ap oral antipsy- treatment,

chioic drug after elor surgery from 200910 201g, Conclusion; These resyits suggest that atypical antipsychotics
lnterventions: Haloperido) (54 mg op the day of initiation), and haloperidig) have simjja, rates of jn hospital adverse clinjca)
olanzapme (s10 mg), Quetiapine (=150 mg), and risperidone events in older Patients with Postoperatiye delirium who recejve
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Measuremen(s: The risk ratios (RRs)
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Ann Intern pMeg, 2023,176:1153.114, i 10.7326/0125 3021
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Figure 2. Postoperative oral antipsychotic drug use and in-hospital adverse events.

Weighted, n Events, n (%) RR (95% ClI) RD (95% ClI)

Primary outcome: in-hospital death : :

Haloperidol 295 10.9 (3.7) @ Reference ® Reference

Olanzapine 319 8.8 (2.8) '_“f“' 0.74 (0.42 to 1.27) '_’—E—' -0.96 (-2.65 t0 0.78)

Quetiapine 317 8.2 (2.6) '—.—f 0.70 (0.47 to 1.04) '—0—,5 -1.11 (-2.60 to 0.10)

Risperidone 310 10.3 (3.3) —&— 0.90 (0.53 to 1.41) ——— -0.38 (-2.32 to 1.21)
Secondary outcome: cardiac arrhythmia event | i

Haloperidol 295 5.9 (2.0) & Reference ® Reference

Olanzapine 319 8.1 (2.5) '—f—’—* 1.26 (0.63 to 2.38) —@— 0.52 (-0.99 to 2.08)

Quetiapine 317 8.1 (2.6) —ro— 1.27 (0.77 to 2.08) o 0.54 (-0.63 to 1.42)

Risperidone 310 6.4(2.1) —— 1.03 (0.52 to 1.85) —&— 0.05 (-1.30 to0 1.19)
Secondary outcome: pneumonia i i

Haloperidol 295 12.8 (4.3) ¢ Reference ® Reference

Olanzapine 319 13.4 (4.2) —8— 0.97 (0.62 to 1.58) b - { -0.15 (-1.99 to 2.00)

Quetiapine 317 14.7 (4.6) r—"—-l 1.07 (0.80 to 1.49) i—i.—i 0.31 (-1.07 to 1.68)

Risperidone 310 14.2 (4.6) l—?—l 1.06 (0.72 to 1.56) '—Iﬂ—i 0.25 (-1.60 to 1.91)
Secondary outcome: stroke or TIA ; |

Haloperidol 295 1.8 (0.6) @ Reference @ Reference

Olanzapine 319 2.5(0.8) E. 1.25 (0.35 to 3.51) — 0.15 (-0.67 to 0.82)

Quetiapine 317 3.9(1.2) 4—0—1 1.97 (0.94 to 4.61) i—ﬁ 0.61 (-0.08 to 1.08)

Risperidone 310 2.8 (0.9) b : ® i 1.45 (0.48 to 3.51) ’—50-1 0.28 (-0.57 to 0.97)

0.1 1.0 10.0 5.0 0.0 5.0
RR RD per 100 Persons

The propensity score overlap-weighted analysis was performed to evaluate the association of antipsychotics with in-hospital adverse clinical events
according to the intention-to-treat analysis (follow-up truncated at 14 days from the drug initiation). RD = risk difference; RR = risk ratio; TIA = transient
ischemic attack.
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DESIGN, SETTING, anp PARTIC!PANTS This Nationwide Prospective cohort Study used data
from the ys Nationga) Health Interview Survey, A total of 500 705 eligibje US aduits were
Included jn the study ang followed Up during 3 Mmedian of 10.0 years (56 million person-years)
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With All-Cause, Cardiovascular. and Cancer Mortality
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IMPORTANCE Studies EXamining the 3ssociations of, different. Combinations of
mtensny-spec:ﬁc 3erobic and Muscle sttengrhening activity (| MSA) with all-caysa and
Cause-specific mortality ara Scarce; the fey, available estimates aredisparate,

OBJEC

TIVE To ©Xamine the Prospective ssociations of, different mbinations of moderate

aerobic physica) activity (Mpa), Vigorous aeropjc Physical activity (vpa), and MSA with I I I u S C
all-cause, Cardiovascylar (€VD), and Cancer mortality, °
L]
DESIGN, SETTing, AND PARTICIPANTS This Nationwide Prospective cohgry Study used data I d E '
EXPOSUREs Self-reporteq CUmulative boyts 75 Weekly minutes) of, MPAand vpa with 4
recommendeq MsaA Buidelines (ves or 10) to obtain 48 Mutually exclusive ©exposure
Categories, n O S

MAIN oy TCOMES Anp MEASUREs All-cause, CVD, and Cancer Mortality, Pamcupants were
linked to the Nationa| Death Index through December 31,2019,

RESULTS Overall, 500 705 Participants (mean [SD] age, 464173 Years; 210 803 [58%]
female; 277 5047; 77%] White) Wereincluded in the study, Compareq With the reference

50% lower. mortality rate for all-cayse and cancer mortality ang an approx:mately 3-fold
lower mortality rate forcvp mortality,

CONCLUSIONS AND RELEVANCE This cohort. study demonstrated that balanceq levels of
MPA, VPA, and MSA combined may be 23ssociated with Optimal reductions of Mortality risj.
Higher- than-recnrnmended levels of MPA and vpa may further lower the risk of cancer and
all-cause Mortality, Tespectively,
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DESIGN, SETTing, AND PARTIC IPANTS This Nationwide Prospective cohgry Study used data
from the US Nationg) Health Interview Survey, A totalof 500 705 eligibje US aduits were
included jn the study and followed Up during 3 median of 10.0 years (5.6 million Person-years)
from 1997 t02018. Data were analyzed from September Tto September 30,2022,
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EXPOSUREs Self-reporteq CUmulative boyts (75 weeklymmutes) Of MPA ang VPA with
recommendeq MsaA Buidelines (ves or 10) to obtain 48 Mutually exclusive ©exposure
Categories,

MAIN 0uTCOMES AND MEASURES All-cause, Cvp, and cancer mortality, Participants Wwere
linked to the Nationa| Death Index through December 31,2019,

RESULTS Overall, 500 705 Participants (mean [SD] age, 464173 Years; 210 803 [58%]

female; 277 5047; 77%] White) Wereincluded in the study, Compareq With the reference ©

8roup (dolng N0 MPA or VPAand less than recommended MSA), the Category associated
Wwith the lowest hazarq ratio (HR) for all-cause Mortality was more than 0 to 75 minutes of
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mtensny-speuﬁc 3erobic and Muscle sttengrhening activity (MsA) with all-cause and
-specific mortality ara Scarce; the fey, available estimates aredisparate,

Cause.
OBJECTIVE To ©Xamine the Prospective ssociations of, different mbinations of moderate
aerobic physica) activity (MPA), Vigorous aeropjc Physical activity (vpa), and MSA with
all-cause, Cardiovascylar (CvD), ang Cancer mortality,

DESIGN, SETTing, AND PARTIC IPANTS This Nationwide Prospective cohgry Study used data

EXPOSURES Self-reporteq CUmulative boyts 75 Weekly minutes) of, MPAand vpa with
recommendeq MsaA Buidelines (ves or 10) to obtain 48 Mutually exclusive ©exposure
Categories,

RESULTS Overall, 500 705 Participants (mean [SD] age, 464173 Years; 210 803 [58%]
female; 277 5047; 77%] White) Wereincluded in the study, Compareq With the reference
8roup (dolng N0 MPA or VPAand less than recommended MSA), the Category associated
Wwith the lowest hazarq ratio (HR) for all-cause Mortality was more than 0 to 75 minutes of

lower mortality rate forcvp Mortality,

CONCLUSIONS AND RELEVANCE This cohort. study demonstrated that balanceq levels of
MPA, VPA, and MSA combined may be 23ssociated with Optimal reductions of Mortality risj.
Higher- than-recnrnmended levels of MPA and vpa may further lower the risk of cancer and
all-cause Mortality, Tespectively,
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aerobic physica) activity (MPA), vigorous 3erobic physica activity ( VPA), and MSA with
all-cause, Qardiovascyla, (€VD), and Cancer mortality,

DESIGN, SETTING, Anp PART!UPANTS This Nationwide Prospective cohort Study used data
from the US Nationg) Health Interview Survey, A totalof 500 705 eligible ys adults were

8roup (doing no MPA or vpp and less than recommendeq MSA), the Category, 3ssociated
Wwith the lowest hazarq fatio (HR) for all-cause Mortality was more than 0 to 75 minutes of
MPA combineq With more tha 150 minutes of VPAand 2 or More MSA sessions Pper week
(HR, 0.50; 959 cl, 0.42~0.59)‘ The Optimal Combinations forcvp and cancer mortality risj
reduction were more than 150 to, 225 minutes of MPA, more than Oto75 Minutes of vpa, and
20rmore MSA Sessions per week (HR, 0.30; 959 C1,015.0.5; 7), and more than 300 Minutes
Of MPA, more than 0 to 75 Minutes of vpa, and 2 or mora MSA sessions Perweek (Hg, 044;
.82), respectuvely. Adjusteq Mmortality rateg Tepresented ap approximately
50% lower mortality rate for all-cause ang Cancer mortality and ap, appruxnmately 3-fold
lower mortality rate forcvp Mortality,
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Cause-specific mortality ara Scarce; the fey, available estimates aredisparate,
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TIVE To ©Xamine the Prospective ssociations of, different mbinations of moderate
aerobic physica) activity (MPA), Vigorous aeropjc Physical activity (vpa), and MSA with
all-cause, Cardiovascylar (CvD), ang Cancer mortality,

DESIGN, SETTing, AND PARTIC IPANTS This Nationwide Prospective cohgry Study used data

EXPOSUREs Self-reporteq CUmulative boyts (75 weeklymmutes) Of MPA ang VPA with
recommendeq MsaA Buidelines (ves or 10) to obtain 48 Mutually exclusive ©exposure
Categories,

MAIN 0uTCOMES AND MEASURES All-cause, Cvp, and cancer mortality, Participants Wwere
linked to the Nationa| Death Index through December 31,2019,

RESULTS Overall, 500 705 Participants (mean [SD] age, 464173 Years; 210 803 [58%]
female; 277 5047; 77%] White) Wereincluded in the study, Compareq With the reference

lower mortality rate forcvp Mortality,

CONCLUSIONS AND RELEVANCE This cohort. study demonstrated that balanceq levels of
MPA, VPA, and MSA combined may be 23ssociated with Optimal reductions of | Mortality risj.
Higher- than-remmmended levels of MPA and vpa may further lower the risk of cancer and
all-cause Mortality, Tespectively,
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(See the Editorial Commentary by Paras on pages 527-8.)

The microbiology, epidemiology, diagnostics, and treatment of infective end (IE) have changed sign nce the Duke
Criteria were published in 1994 and modified in 2000. The International Society for Cardiovascular Infectious Diseases (ISCVID)
convened a multidisciplinary rking 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-fluorodeoxyglucose, 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 Ciriteria available online as a “Living Document.”
Keywords. endocarditis; Duke Criteria; PET/CT; echo ography; ISCVID.

Duke Criteria for diagnosis of infective endocarditis (IE) were
originally published in 1994 [1] and modified in 200! 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

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
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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-fluorodeoxyglucose, 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 However, the microbiology, diagnostics, epidemiology, and treat-
originally published in 1994 [1] and modified in 2000 [2]. Their ment of IE have changed significantly since the debut of these
primary purpose was to serve as a research tool to standardize  criteria. For example, endovascular cardiac implantable elec-
the definition of a clinically protean condition. Their presence  tronic devices (CIEDs), including permanent pacemakers and
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(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-fluorodeoxyglucose, 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 However, the microbiology, diagnostics, epidemiology, and treat-
originally published in 1994 [1] and modified in 2000 [2]. Their ment of IE have changed significantly since the debut of these
primary purpose was to serve as a research tool to standardize  criteria. For example, endovascular cardiac implantable elec-
the definition of a clinically protean condition. Their presence  tronic devices (CIEDs), including permanent pacemakers and
paved the way for a steady stream of multinational investigations  cardioverter-defibrillators, are now present in at least 10% of con-
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Criterios mayores

A. Microbiologic Major Criteria
(1) Positive blood cultures
i. Microorganisms that commonly cause IE® isolated from 2 or more separate blood culture sets (Typical)®

or

ii. Microorganisms that occasionally or rarely cause IE isolated from 3 or more separate blood culture sets (Nontypical)®

(2) Positive laboratory tests

i. Positive polymerase chain reaction (PCR) or other nucleic acid-based technique® for Coxiella burnetii, Bartonella species, or Tropherym:
whipplei from blood

or

ii. Coxiella burnetii antiphase | immunoglobulin G (IgG) antibody titer >1:800 [241°, or isolated from a single blood culture

or

iii. Indirect immunofluorescence assays (IFA) for detection of IgM and IgG antibodies to Bartonella henselae or Bartonella quintana witkh
immunoglobulin G (IgG) titer >1:800 [24, 25]°

B. Imaging Major Criteria

(1) Echocardiography and cardiac computed tomography (CT) imaging .
i. Echocardiography and/or eardiac CT showing vegetation,® valvular/leaflet perforation, valvular/leaflet aneurysm,? abscess,” pseudoaneurysm,' ol
intracardiac fistula’

or
ii. Significant new valvular regurgitation on echocardiography as compared with previous imaging. Worsening or changing of preexisting
regurgitation is not sufficient.

or

iii. New partial dehiscence of prosthetic valve as compared with previous imaging [52]

(2) Positron emission computed tomography with 18F-fluorodeoxyglucose ([18F]FDG PET/CT imaging)

Abnormal metabolic activity" involving a native or prosthetic valve, ascending aortic graft (with concomitant evidence of valve
involvement), intracardiac device leads or other prosthetic material'™

C. Surgical Major Criteria

Evidence of IE documented by direct inspection during heart surgery neither Major Imaging Criteria nor subsequent histologic or
microbiologic confirmation”

“Staphylococcus aureus; Staphylococcus lugdunensis; Enterococcus faecalis, all streptococcal species (except for Streptococcus pneumoniae and Streptococcus pyogenes), Granulicatella
and Abiotrophia spp., Gemella spp., HACEK group microorganisms (Haemophilus species, Aggregatibacter actinomycetemcomitans, Cardiobacterium hominis, Eikenelia corrodens, and
Kingella kingae). In the setting of intracardiac prosthetic material, the following additional bacteria should be included as “typical” pathogens: coagulase negative staphylococci,
Corynebacterium striatum and Corynebacterium jeikeium, Serratia marcescens, Pseudomonas aeruginosa, Cutibacterium acnes, nontuberculous mycobacteria (especially M. chimaerae),
and Candida spp.

"“Blood culture set” is defined as a simultaneously drawn pair of 1 aerobic and 1 anaerobic bottle. “ Positive” blood culture set is defined as microbial growth from at least 1 of the bottles. Blood
cultures from separate venipuncture sites are strongly recommended whenever possible for evaluating suspected IE.

“Amplicon (16S or 18S) or metagenomic (shotgun) sequencing.

90r equivalent titre results on other methodologies.

“Oscillating intracardiac mass on valve or other cardiac tissue, endovascular CIED or other implanted material in the absence of an alternative anatomic explanation.

'Interruption of valvular endocardial tissue continuity.

9Elongation with saccular outpouching of valvular tissue.

"Perivalvular (or perigraft) soft tissue lesion with variable degree of evolution to an organized collection.

‘Perivalvular cavity communicating with the cardiovascular lumen.

'Communication between 2 neighboring cardiac chambers through a perforation.

*For prosthetic valve endocarditis (PVE), intense, focal/multifocal, or heterogeneous FDG uptake patterns; for native valve endocarditis and cardiac device leads, any abnormal uptake pattern
[63-55].

'Performed at least 3 months after prosthetic valve surgical implantation [40].

"Some prosthetic valves may have intrinsic non-pathological FDG uptake [42, 56]. An isolated FDG-PET positive generator pocket in the absence of intracardiac infection does not qualify as a
Major Criterion. PET/CT can be useful in detecting extracardiac foci of infection [51, 57].
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"Addition of this major criterion should not be interpreted as giving license to not send appropriate samples for histopathology and microbiological studies.
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(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-fluorodeoxyglucose, 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
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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-

farmrnrarr TE ~ace coriee [£]1 and ~anctifiite 2 cianifarcant ricl fartar

00 20 UO J8sn zepueulaH [@nBIN PePISIBAIUN AG 201 LG 2/81S/¥/LL/810./PIo/Wod dnoojwepeo.)/:sdiy Wolj papeojumoq

Criterios menores

A. Predisposition
— Previous history of IE
— Prosthetic valve®
— Previous valve repair®
— Congenital heart disease”
— More than mild regurgitation or stenosis of any etiology
— Endovascular intracardiac implantable electronic device (CIED)
— Hypertrophic obstructive cardiomyopathy
— Injection drug use

B. Fever Documented temperature greater than 38.0 °C (100.4 °F)

C. Vascular Phenomena Clinical or radiological evidence of arterial emboli, septic pulmonary infarcts, cerebral or splenic abscess, mycotic aneurysm,
intracranial hemorrhage, conjunctival hemorrhages, Janeway lesions, purulent purpura

D. Immunologic Phenomena Positive rheumatoid factor, Osler nodes, Roth spots, or immune complex-mediated glomerulonephritis®

E. Microbiologic Evidence, Falling Short of a Major Criterion
1) Positive blood cultures for a microorganism consistent with IE but not meeting the requirements for Major Criterion"

or

2) Positive culture, PCR, or other nucleic acid based test (amplicon or shotgun sequencing, in situ hybridization) for an organism consistent
with IE’ from a sterile body site other than cardiac tissue, cardiac prosthesis, or arterial embolus; or a single finding of a skin bacterium by
PCR on a valve or wire without additional clinical or microbiological supporting evidence [51]

F. Imaging Criteria

Abnormal metabolic activity as detected by [18F]JFDG PET/CT within 3 mo of implantation of prosthetic valve, ascending aortic graft (with
concomitant evidence of valve involvement), intracardiac device leads or other prosthetic material

G. Physical Examination Criteria®
New valvular regurgitation identified on auscultation if echocardiography is not available. Worsening or changing of preexisting murmur not sufficient

“Placed either by open-heart surgical or transcatheter approach.

Includes cyanotic CHD (tetralogy of Fallot, univentricular heart, complete transposition, truncus arteriosus, hypoplastic left heart); endocardial cushion defects; ventricular septal defect;
left-sided lesions (bicuspid aortic valve; aortic stenosis and insufficiency, mitral valve prolapse, mitral stenosis and insufficiency); right-sided lesions (Ebstein anomaly, anomalies of the
pulmonary valve, congenital tricuspid valve disease); patent ductus arteriosus; and other congenital anomalies, with or without repair [58-60].

9Defined as either:

(1) Unexplained presence of either acute kidney injury (AKI, defined later) or acute on chronic kidney injury (defined later) plus 2 of the following: hematuria, proteinuria, cellular casts on
inspection of urinary sediment, or serologic perturbations (hypocomplementemia, cryoglobulinemia, and/or presence of circulating immune complexes);

Or

(2) renal biopsy consistent with immune complex-mediated renal disease.

AKl: new unexplained reduction of estimated glomerular filtration rate (€GFR) <60 mL/min/1.73 m?.

Acute or chronic kidney injury: reduction by at least 1 ordinal level of function: eg, from “moderately decreased” to "severely decreased"; or from “severely decreased” to “kidney failure."”
Interpretive ranges for eGFR: normal 260 mL/min/1.73 m?; moderately decreased 30-59 mL/min/1.73 m’; severely decreased 15-29 mL/min/1.73 m?; kidney failure <15 ml/min/1.73 m?.
'Excludes single positive blood cultures or sequencing based assays for microorganisms that commonly contaminate blood cultures or rarely cause IE.

*Applicable only when echocardiography is unavailable. Based on expert opinion,
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ABSTRACT

Keywords: Background: The European Society of Cardiology (ESC) clinical practice guidelines are essential tools for decision-
Arrhythmia making.
Atrial fibrillation Aim: To analyze the level of evidence (LOE) and the class of ions in the ESC guidelines released in
Diabetes

R the last 12 years.
Guidelines

Methods: We evaluated 50 ESC guidelines released from 2011 to 2022, related to 27 topics and categorized them

Heart failure
Pacing into seven macro-groups. We analyzed every recommendation in terms of LOE and class of recommendation,
Prevention 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
1la, 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
i e teiale (DT ave P R R | daed fun .

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
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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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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
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ABSTRACT

Keywords: Background: The European Society of Cardiology (ESC) clinical practice guidelines are essential tools for decision-
Arrhythmia making.

Atrial fibrillation Aim: To analyze the level of evidence (LOE) and the class of jons in the ESC guidelines released in
Diabetes

Guidelines the last 12 years.

Heart failure Methods: We evaluated 50 ESC guidelines released from 2011 to 2022, related to 27 topics and categorized them
Pacing into seven macro-groups. We analyzed every recommendation in terms of LOE and class of recommendation,
Prevention 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
1la, 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.
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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
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gastrointestinal losses. Case 1 was able to withdraw from high-dose oral magnesium supplementation. 2023

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

doi: 10.1016/
J.xkme.2023.100697

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

© 2023 The Authors. Published by Elsevier Inc. on behalf of the National Kidney Foundation, Inc. This is an open access article

homeostasis but also supports expanded use in a larger patient population.

under the CC BY-NC-ND license (http://cr

vecommons.org/li

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." 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.”" 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,g"’ 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.

1ses/by-nc-nd/4.0/).

showed a 24-hour magnesium urine level of 90 mg with a
fractional excretion of magnesium (FEMg) of 9.73%.
Later, empaglifiozin 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 electrolvte abnormalities. includine hvpokalemia
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Figure 1. Sodium/glucose cotransporter 2 (SGLT2) inhibition was associated with increased serum magnesium levels in case 1
(1.60+£0.24, n=15vs 1.79+0.079, n=12; P=0.02), case 2 (1.54+0.16, n=20vs 2.0+ 0.28, n=18; P<0.001), case 3
(1.25+0.17, n=14 vs 1.67 £ 0.16,n=11; P < 0.001) and case 4 (1.52 + 0.07, n=10 vs 1.95 + 0.19, n=10; P <0.001). SGLT2 inhibi-
tion was associated with a decrease in oral magnesium supplementation in case 1 (672 mg vs 0 mg) and case 2 (162 mg vs
108 mg), allowed withdrawal from intravenous magnesium sulfate (IV MgSO.) dependence in case 2 and case 3, and decreased
the need for IV MgSO4 supplementation in case 4. Withdrawal of SGLT2 inhibition in case 4 was associated with a decrease in
serum magnesium levels (1.95 + 0.19, n=10vs 1.569 + 0.10, n=12; P < 0.001) and an increase in requirements for IV MgSO, (12
gm vs 20 gm IV MgSO;, at 1 month pre- vs post-SGLT2i withdrawal, respectively). Abbreviations: IV MgS Oy, intravenous magnesium

sulfate; SGLT2i, sodium-glucose cotransporter 2 inhibitor; oral Mg, oral elemental magnesium.
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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 265 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
forindividual drugs using the Anticholinergic
Cognitive Burden Scale. Scores were classified into
three levels (0 points, 1-2 points, and 23 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%

WHAT IS ALREADY KNOWN ON THIS TOPIC

TN

Previous studies have reported an association between anticholinergic burden
and increased cardiovascular risk, but have not considered the potential issue of

confidence 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 different 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% confidence
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 23 versus 0 points (2.03,
1.98 t0 2.09) and 23 versus 1-2 points (1.48, 1.44 to
1.52). The findings remained consistent throughout
a series of sensitivity analyses (eg, cut-off points for
anticholinergic burden categories were redefined and
different 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
rick of acute cardiovascular events
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confidence 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
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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% confidence
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 23 versus 0 points (2.03,
1.98 t0 2.09) and 23 versus 1-2 points (1.48, 1.44 to
1.52). The findings remained consistent throughout
a series of sensitivity analyses (eg, cut-off points for
anticholinergic burden categories were redefined and
different 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
rick of acute cardiovascular events
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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 different 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% confidence
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 23 versus 0 points (2.03,
1.98 t0 2.09) and 23 versus 1-2 points (1.48, 1.44 to
1.52). The findings remained consistent throughout
a series of sensitivity analyses (eg, cut-off points for
anticholinergic burden categories were redefined and
different 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
rick of acute cardiovascular events
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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 265 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
forindividual drugs using the Anticholinergic
Cognitive Burden Scale. Scores were classified into
three levels (0 points, 1-2 points, and 23 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%

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
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confidence 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 different 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% confidence
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 23 versus 0 points (2.03,
1.98 t0 2.09) and 23 versus 1-2 points (1.48, 1.44 to
1.52). The findings remained consistent throughout
a series of sensitivity analyses (eg, cut-off points for
anticholinergic burden categories were redefined and
different 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
rick of acute cardiovascular events
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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
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PARTICIPANTS

317 446 adults aged 265 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
forindividual drugs using the Anticholinergic
Cognitive Burden Scale. Scores were classified into
three levels (0 points, 1-2 points, and 23 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%
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Previous studies have reported an association between anticholinergic burden
and increased cardiovascular risk, but have not considered the potential issue of

confidence 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 different 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% confidence
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 23 versus 0 points (2.03,
1.98 t0 2.09) and 23 versus 1-2 points (1.48, 1.44 to
1.52). The findings remained consistent throughout
a series of sensitivity analyses (eg, cut-off points for
anticholinergic burden categories were redefined and
different 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
rick of acute cardiovascular events
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ABSTRACT

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 459 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
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ABSTRACT

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 459 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
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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 22009375 individuals included in the study, 978872 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)). 625879 (63 -9%) of
these diagnosed individuals were female and 352993 (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 (1912200 [13-1%] women and 668264 [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
Sjogren’s syndrome, systemic lupus erythematosus, and systemic sclerosis. Individuals with childhood-onset type 1
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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
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Global Effect of Modifiable Risk Factors
on Cardiovascular Disease and Mortality

The Global Cardiovascular Risk Consortium

ABSTRACT

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,
o Tla atter itk as fa Criorm A AR s wials Camtmve (TCivemndad ke ¢l o
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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,
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PALABRAS CLAVE Resumen La insuficiencia cardiaca aguda (ICA) esta asociada a una importante morbimortali-
Insuficiencia cardiaca dad, constituyendo la primera causa de hospitalizacion en mayores de 65 afos en nuestro pais.
aguda; Las principales recomendaciones recogidas son: 1) al ingreso, se recomienda realizar una eva-
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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. =46) therapy who met study
inclusion criteria. Study arms were similar for many demographics; however, the IV cohort 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 as tions between any selected variables and clini 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.

We identified 257 patients with IE treated with IV-only (n = 211) or oral transitional

Keywords. infective endo,

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-

practice and less so for endocarditis [8, 9].

ditis; oral stepdown antibiotic therapy.

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
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Weekly Icodec versus Daily Glargine U100 in Type 2 Diabetes

without Previous Insulin
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ABSTRACT

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
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A Statewide Quality Initiative to Reduce Unnecessary
Antibiotic Treatment of Asymptomatic Bacteriuria
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= Invited Commentary
IMPORTANCE Hospitalized patients with asymptomatic bacteriuria (ASB) often receive page 942
unnecessary antibiotic treatment, which increases antibiotic resistance and adverse events. Supplemental content

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, through March 31, 2020, and
analyzed from February to October 2022.

EXPOSURE Participation in the Michigan Hospital Medicine Safety Consortium with antibiotic
and diagnostic stewardship strategies at hospital discretion.

MAIN OUTCOMES AND MEASURES 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 ASB who 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% Cl,
26.2%-32.2%) t0 171% (95% Cl, 14.3%-20.2%) (adjusted odds ratio [aOR], 0.94 per quart
95% Cl, 0.92-0.96). The percentage of patients with a positive urine culture who had ASB
(diagnostic stewardship metric) declined from 34.1% (95% Cl, 31.0%-37.3%) to 22.5% (95%
Cl,19.7%-25.6%) (aOR, 0.95 per quarter; 95% Cl, 0.93-0.97). The percentage of patients
with ASB who received antibiotics (antibiotic stewardship metric) remained stable, from
82.0% (95% Cl, 77.7%-85.6%) to 76.3% (95% Cl, 68.5%-82.6%) (aOR, 0.97 per quarter;
95% Cl, 0.94-1.01), as did adjusted mean antibiotic duration, from 6.38 (95% Cl, 6.00-6.78)
days to 5.93 (95% Cl, 5.54-6.35) days (adjusted incidence rate ratio, 0.99 per quarter; 95%
Cl,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 Author Affili

" L . N ) ) ; affiliations are listed at the end of this
cultures. Hospitals should prioritize reducing unnecessary urine cultures (ie, diagnostic article.
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