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Differences in Postoperative Atrial Fibrillation
Incidence and Outcomes After Cardiac
Surgery According to Assessment Method
and Definition: A Systematic Review and
Meta-Analysis
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BACKGROUND: Postoperative atrial fibrillation (POAF) is the most frequent complication of cardiac surgery. Despite clinical and
economic implications, ample variability in POAF assessment method and definition exist across studies. We performed a
study-level meta-analysis to evaluate the influence of POAF assessment method and definition on its incidence and associa-
tion with clinical outcomes.

METHODS AND RESULTS: A systematic literature search was conducted to identify studies comparing the outcomes of patients
with and without POAF after cardiac surgery that also reported POAF assessment method. The primary outcome was POAF
incidence. The secondary outcomes were in-hospital mortality, stroke, intensive care unit length of stay, and postoperative
length of stay. Fifty-nine studies totaling 197 774 patients were included. POAF cumulative incidence was 26% (range: 7.3%—
53.1%). There were no differences in POAF incidence among assessment methods (27%, [range: 7.3%-53.1%)] for continuous
telemetry, 27% [range: 7.9%—-50%] for telemetry plus daily ECG, and 19% [range: 7.8%—-42.4%)] for daily ECG only; P>0.05 for
all comparisons). No differences in in-hospital mortality, stroke, intensive care unit length of stay, and postoperative length
of stay were found between assessment methods. No differences in POAF incidence or any other outcomes were found
between POAF definitions. Continuous telemetry and telemetry plus daily ECG were associated with higher POAF incidence
compared with daily ECG in studies including only patients undergoing isolated coronary artery bypass grafting.

CONCLUSIONS: POAF incidence after cardiac surgery remains high, and detection rates are variable among studies. POAF in-
cidence and its association with adverse outcomes are not influenced by the assessment method and definition used, except
in patients undergoing isolated coronary artery bypass grafting.
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CLINICAL PERSPECTIVE

What Is New?

¢ In this study-level meta-analysis, we found no
difference in incidence of postoperative atrial
fibrillation by assessment method, whether te-
lemetry only, telemetry plus ECG, or ECG only
were used, and there was also no difference in
the incidence of postoperative atrial fibrillation
irrespective of the definition used.

What Are the Clinical Implications?

e There was no difference among assessment
methods in incidence of postoperative atrial
fibrillation or the association of postoperative
atrial fibrillation with adverse clinical outcomes.

Nonstandard Abbreviations and Acronyms

POAF postoperative atrial fibrillation

frequent complication of cardiac surgery, with an

incidence ranging from 15% to 40%.' Often re-
garded as a transient event triggered by inflammation
after surgery, POAF has been associated with worse
clinical outcomes (including mortality, stroke, and
heart failure)>® and increased cost of care.*® Despite
the proven success of medical® and surgical” strate-
gies for POAF prevention, a high proportion of patients
remains affected, resulting in efforts to elucidate the
pathophysiologic mechanisms of, and risk factors for,
POAF as potential targets for intervention.

The term POAF generally refers to new-onset atrial
fibrillation during the postoperative hospitalization pe-
riod."®9 However, no consensus definition for POAF
has been established by professional societies,’®!"
leading to marked heterogeneity in POAF definitions
across studies. Some groups have reported POAF ep-
isodes regardless of duration or need for treatment,'>'3
others have used duration-based POAF definitions
(with arbitrarily defined cutoffs to report the arrhythmia
ranging from 30seconds to 60 minutes),'*'® and others
have reported only those POAF episodes that required
treatment or intervention.'®!” In addition, there is vari-
ability in the POAF assessment methods employed
across studies, ranging from monitoring with continu-
ous telemetry during the whole postoperative hospital-
ization to the use of daily ECG only. The heterogeneity
in POAF assessment method and definition opens
questions on the interpretation and generalizability of
published studies.

Postoperative atrial fibrillation (POAF) is the most
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We performed a systematic review and meta-
analysis to evaluate the incidence of POAF and its
association with clinical outcomes according to the
POAF assessment method and definition used in in-
dividual studies.

METHODS

The present review was registered in the National
Institute for Health Research International Registry
of Systematic Reviews (CRD42023399670). The ar-
ticle is compliant with the Preferred Reporting ltems
for Systematic Reviews and Meta-Analyses guide-
line.® Institutional review board approval was waived.
Informed consent was not required.

Search Strategy

A comprehensive literature search was performed
by a medical librarian (M.D.) to identify studies that
compared outcomes of patients who developed POAF
versus patients who did not after cardiac surgery.
Searches were run on July 6, 2022 and updated
on May 31, 2023 in the following databases: Ovid
MEDLINE (ALL; 1946 to present), Ovid EMBASE (1974
to present), and The Cochrane Library (Wiley; 1992
to present). The complete search strategy for Ovid
MEDLINE is available in Table S1.

Study Selection and Data Extraction
After deduplication, records were screened by 2 inde-
pendent reviewers (L.H. and R.P.O.) using Microsoft
Excel version 16.73. Any discrepancies were adjudi-
cated by the senior author (M.G.). Titles and abstracts
were reviewed against predefined inclusion and exclu-
sion criteria. Studies were considered for inclusion if
they compared outcomes of patients who developed
POAF after noncongenital cardiac surgery versus
patients who did not. Animal studies, abstracts, case
reports, commentaries, editorials, expert opinions, con-
ference presentations, and studies that did not report
POAF assessment method were excluded. The full text
of the selected articles was pulled for a second round
of eligibility screening. The reference lists were also re-
viewed for relevant studies not captured by the origi-
nal search. The methodological quality of the included
studies was assessed by 2 reviewers (L.H. and R.P.O.)
in 3 domains: (1) cohort selection and comparability,
(2) reporting of POAF assessment method and POAF
incidence, and (3) reporting of POAF definition. This as-
sessment was based on the Newcastle-Ottawa Scale.
Details of POAF definition in each study are provided in
Table S2.

Two investigators (T.C. and R.P.O.) independently
performed data extraction, and the accuracy was
verified by the senior author (M.G.). The variables
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included were study characteristics (publication year,
institution, country of origin, study period, type of
surgery, sample size, POAF definition, POAF inci-
dence, and POAF assessment method), patients’
demographic characteristics (age, sex, left ventricu-
lar ejection fraction, hypertension, diabetes, chronic
obstructive pulmonary disease, prior cerebrovascu-
lar accident, prior myocardial infarction, preopera-
tive use of beta blockers, prior cardiac surgery, and
chronic kidney disease), in-hospital mortality, stroke,
intensive care unit (ICU) length of stay (LOS) and
postoperative LOS.

Outcomes
The primary outcome was POAF incidence according
to the POAF assessment method used. Three different
assessment methods were identified: (1) continuous
telemetry until hospital discharge, (2) continuous
telemetry during ICU stay followed by daily ECG while
patients were in the regular ward, and (3) daily ECG
only.

The secondary outcomes were in-hospital mortal-
ity, stroke, ICU LOS, and postoperative LOS according
to the POAF assessment method used.

Secondary Analyses

In the secondary analyses, the primary and second-
ary outcomes were analyzed based on the definition
of POAF used in individual studies: (1) intervention-
based definition, which included only POAF episodes
requiring treatment, and (2) nonintervention-based
definition, which included POAF regardless of epi-
sode duration or need for treatment. Details of the
assigned POAF definition category in each study are
provided in Table 1.

Subgroup and Additional Analyses

A subgroup analysis for the primary outcome was
performed in studies including only patients undergoing
isolated coronary artery bypass grafting (CABG).
An additional analysis looking at the trend in POAF
incidence over the study period was also performed.

Statistical Analysis
Categorical variables were extracted as numbers and
continuous variables were extracted as mean and SD.
For each assessment method, the incidence of
POAF across studies was pooled as an overall pro-
portion (overall number of events/total number of pa-
tients) using an inverse variance method, which takes
into account the weight of each study relative to the
study sample size. Both common and random effects
estimates were reported. Ninety-five percent Cls were
estimated using the Clopper—Pearson interval.
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Subsequently, pooled proportions were compared
between the different types of monitoring using a stan-
dard test for heterogeneity across the subgroup re-
sults, as previously described.’ Similarly, categorical
outcomes were compared by assessment methods.

The proportion of POAF across monitoring meth-
ods was also compared using chi-square test among
the subgroups.

Trend in the postoperative incidence of POAF during
the study years was investigated using the locally esti-
mated scatterplot smoothing.

For continuous outcomes (ICU and postopera-
tive LOS), the LOS across studies was pooled as an
overall mean using an inverse variance method and
subsequently compared using a test for subgroup
differences.

Statistical heterogeneity was assessed with /2, which
describes the percentage of the variability in the effect
estimates due to heterogeneity rather than sampling
error. Low, moderate, and high heterogeneity were
defined as P <25%, 25% to 50%, and >50%, respec-
tively.?? Tau-squared using DerSimonian-Laird model
was used to estimate the between-study variance.

Funnel plot and Egger’s test were used to assess
for publication bias graphically and quantitatively.

Univariable, random-effects meta-regression was
used to explore the association between POAF inci-
dence and the rigor of the assessment method used.
Compared with the main analysis, which is based on
pairwise comparisons, the meta-regression uses the
monitoring methods as an ordinal, 3-level variable,
where continuous telemetry until hospital discharge
is considered more rigorous than telemetry during
ICU stay followed by daily ECG in the regular ward,
which is considered more rigorous than daily ECG
only. Moreover, logistic regression with robust SE was
performed for the association of POAF and categorical
variables after reproducing the individual level data.

Statistical analyses were performed in R version
4.0.3 (R Foundation for Statistical Computing) using
the package meta.

Data Availability

Data collected for the study will be made available by
the corresponding author upon reasonable request
after publication.

RESULTS

Study and Patient Characteristics

Among the 8974 identified (6212 screened) articles, a
total of 59 studies published between 1993 and 2022
were included in the present analysis.®-%712-1%.21-69 Thg
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses flow diagram outlining the study



POAF By Assessment Method and Definition

Perezgrovas-Olaria et al

(penunuo)
(uwigz)
paseq-uoiusAIBIuUILON [SleERXSIEIIETETH %8'cy 147 dAV 10 ©8v0 900¢-2¢002 pugel| [eydsoH Ilendspuen w2102 “mopebjeH
paseq-ucnusnIaU| o3 +HAnewelel %8'L¢ 8¢9 94dvO 200¢-000¢ epeued [EHOSOH [eneT] ¢eC k02 ‘PIID
Juswaoe|dai/iredal oneA
(uwpg) pidsnouFH gy F Juswaoe|de.
Peseq-UoUBAIBIUILON |  DOF+Anewslel %T Ty 968 /tedai enfen [eain 0+02-£002 spueliayieN [eldsoH euleyRD 2c+H02 Jowrig
(uonelnp wopbury [endsoH 1seyn
Aue) peseq-uopusAIBIUILON 903 %.'8¢ [SYASPAN s diniN 600¢—8661} panun pue 1esH [00dJeArT 1eh10T ‘Ueleny
(uwigz)
PeSeq-UOIIUBAISIUILON ISIEVIETETE %L 089G adnniA 8002-2002 uel| JeusD peeH uelys) 0:0+02 ‘PEZIYS
(uwogR)
peseq-uoiiusAISIuUILON SIS ERXSICIETETH %ce 8609 94dvO 200¢-€00¢ SpuepsyisN [e}IdsOH eulieyreD 62010C Uowelg
(Uw =) [endson
paseq-uoiusAIBIUILON o3 +HAnewslel %682 (WAS} avo 000c-666+ uspamg AysieAlun ogeiQ 520+0C ‘UOSS|YY
Jepuen ABojolpien
(uwgl=) 0ZIUO\/[e)dsOoH
POSBQ-UOIIUSAJIBIUILON WEETET FANES zeslk 5gv0o S002-0002 Arey Ausisnun esalep | ;8002 ‘00[BOSUBIN
(uoneinp 181U8)
Aue) peseg-uonusnIBlUILON |  DOF+AleWseL %V 9zl 9gv0 G002-1+002 Aespng. [e01pal (820 INBINL 21200g ‘nibouesiN
(Lwgiz) [endsoH
Peseq-UoUBAIBIUILON |  DHOF+Anewslel %9'SZ vers adniniy ¥002-766+ uspems Alisianiun Bawn 02002 ‘00[eOs|ie|
mNNOON
paseq-ucnusnIaU| SO ERXSIEIETETH %6°L¢ YAZYA dAVFOavo £002¢—S661} epeue) 181uU8) HesH swileN ‘SioiznoJneley
(uonelnp
Aue) peseq-uonuBAIBIUIUON 903 %Sl S.v9 9dvO 6661-c661 $81e1S palun oINiisu| iesH sexs| 217002 ‘[ea.ellIA
eibojoipien
op eUBYSIONIUN
(U uoloepung/epuels) oy
G1<) peseq-UoiusAIglUILON SO ERMSICIETETH %S'8¢ 8G1 a|diniA ¢00¢ lizeig jo ABojoipJe o snisuy| +z700C ‘BNIS
[eydsoH
psylodal JoN 903 %Le 9/9¢ avo 9661—c66+ puejui4 Ausieniun ordony 62¢00C ‘elexeH
(Uwgs)
POSEQ-UONUBAIBIUILON |  ©DIF+AeWseL %S'Ge 9l 9gv0 7661-2661 sejels pauun [edsoH s, N7 1S 220002 ‘Slwel
JEENNLETg)
paseq-uonusAIeU| Ayowsje| %E'Le 696 94dvO 6661286} s8lels pauun [endsoH uoibulysem 10002 ‘Nnowels
[eNdsoH
paseq-uonusnIalU]| Ayowsle %C CC 0.8 avo 7661-€66}+ $8JelS payun S.UsWOM pue weybug 9,966} ‘Dluely
JejuaD [eolpey
payodal JoN ISIEVIETETE %97E £86¢ adniniy 1661-9861 Selels pejun Asioniun uolbuysem 126661 |[ems8ID
(sjqeondde y ‘uoneinp) poylaw 4vOod sjuaned jo Ai19buns jo adA) pouad Apnis Anuno) aweu Jeah ‘Apnis
KioBayes uoniulep 4v0d JuUBWISSaSSY JO @oUapIOU| | Jaquinu [e}o] |el4} 10 UonN}ISU|

SaIpN}S papn|ou| 8y} Jo solsudloeIRYD

‘I elqel

J Am Heart Assoc. 2023;12:e030907. DOI: 10.1161/JAHA.123.030907



POAF By Assessment Method and Definition

Perezgrovas-Olaria et al

(ponunuo)
(U 1) 181UB) [eDIPBIN
peseq-uonusAIBIuILON DI +Anewsle] L'ee 8¢6 ajdmnpy 0L0c-666+ 810y 119 AusieAlun uoyoen 052 10C Mied
(uonelnp |endsoH Jejnoseno|pie)
Aue) peseq-uoiUaAISUILON D03 +HAnewelel %8¢ 7991 dvO L102-G00¢ 8104 SOUBISASS 6v+0C ‘987
Jsuen
yosessay pue [eydsoH
peseq-uonusAieiul| USIEVETET %E'eE 2s¢ 9avo SL0c-€102 Blqely Ipneg isieoeds Jesreq Bury| v/ 0T ‘Irews|
[eudsoH
payiodes JoN 903 +HAneweleL %6°9¢ 45 9dvO ¢L0c—-800¢ Aexting. [euoneuIsIu| Ue|oy 19402 ‘UIUyeS
Jsjuan [eolpalN
papiodai JoN Anpwele] %cCLL 8vck Davo €102-900¢ S8jels perun VA foxegeq 3 [eeyoIn 9v9+02 BWQO
(Lwsz) [endsoH
peseq-uoljusAeluiuUON DOF+Anewslel %09 9/¢ 9avo 0+02-000¢ puejul4 Aysieniun ordonyy 5+G+OZ ‘BIINL
Je1ua) [eoIpa|N asuseq
[euoneN ‘feydsoH
paseg-uonusnieyl | HOIF+AnewseL %V'LY 992 29v0 2102-6002 uemie| [eJoUSY SOINISS-1| #3H0C ‘Tes
(s0ex)
peseq-uoiusAIeluUILON Allewsle] %S'LE €09 aidimniA S002-0002 $81eIS peluNn oD okey ¢ G1H0Z UNPBN
payiodes JoN 903 %19k 0ee 9avo €L0c-+02 Ilzeig [eydsoH [ages| ejues ¢yGHOZ Younp
$8lelS pajuNn
peseq-uonusnIeiu| Anpwele] %¥'SH 8¢ 9dvO 0L0Z-+00¢C pue eusny puejAie jo Ausioaiun 27102 4ebuIpiom
ABojoipseD
(uonelnp 10O UolEepUNO- AlISIBAIUN
Aue) paseq-uonuanIeuIuON 903 +HAnewelel %8'Ce 8e [STA\4 L102-000¢ |lzelg /emisu| ABojoipien 1»710C ‘OleAld
(Uwg=)
peseq-uonusAIBIuILON DI +AeWeleL %6¢ GEIS Davo G002-€66}+ S8reIs perun OlUID pueeASID or710Z ‘diiud
(W Gi)
peseq-uoiuaAIeluILON DI +Anewsle] %¥'cc 09t 9avo 600¢-900¢ BIQUeS | BIQUeS JO I8IUsD [edlUlD 6e77+0C OlNOUBA|
aseqele( AJebing
oBlpJED Suoabing
oloBIOY ] pUB OBlpIeD
peseq-uonusnIeiu| 903 +HAnewelel %+'SE §90¢ [STA\4 6002-+002 ellejasny jo Ae100g UeiselesISNY 5e€+0C ‘BUSXES
sy
peseq-uonusnieiu| Anpwele] %122 Solel Davo L10C—266+ S8jels perun HeeH eujjose) 1se3 16€+02 ‘BdU,0
9JJU8) SB0UBIDS Yl esH
peseq-uonusAieiul USIEVETET %S°LC 8508 9avo 600¢-566+ epeue) Il yiegez||3 usenp 96€+0C YOIMIOH
aseqele A1ebing
oBlpJeD Suoabing
2l0BIOY] pUE Je|pieD
peseq-uonusnIeiu| D03 +HAnewelel %8'LS 1766} dvO 6002-+00¢ ellesasny jo Ae100g ueiselessny 462 }0C ‘BUSXES

panunuoy ‘| 9|qeL

J Am Heart Assoc. 2023;12:e030907. DOI: 10.1161/JAHA.123.030907



POAF By Assessment Method and Definition

Perezgrovas-Olaria et al

(ponunuoQ)

papodal 10N

o03+ANBWse

%8¢

8899

a(dniny

8L0¢—€10c

wopBury
psuun

[ENdSOH 15840
pue 1esH |00dJaAIN

950202 ‘8100

(soex)
Paseq-UOIUSAISIUIUON

HOI+Anewse

%Eve

€20€

©4vo

200¢-¥00¢

[euolBUIBIU|

[BlI] UOeZIRINOSeASY
[eLiaLy

£020¢ ‘Onspausg

(U g=)
peseq-UolIUSAISIUIUON

Alswele]

%6'LS

c0e

ajdmnpy

9L0¢-G10¢

uedep

eweiex)0

10 e1ninsu| JesH
eseqpieses ‘endsoH
yoyes nynzesexel
IyseBiH Jee) [eolpsN
exonziys ‘feydsoH
oueyy ‘[epdsoH
[euolieUlBIU| $,85N7 1S
‘lexdsoH Jenosenoipien
euweAnyn4 ‘einsu)
JejnosenolpIen)

8y ‘[endsoH
[SENEISPEITET)

[eoIpB AND 9007
‘[eNdsoH resnysnyoL.
BPEMIYSTY ‘e1njisu|
HesH ejeqiexes

556102 ‘01ey

(soe3)
PaSeq-UOIUSAISIUIUON

Alswse]

%09

144

ajdmnpy

pauodal 10N

elquiojod

ABojoip.seD 1o ewnsu|

y6+02
‘eAls|-zepuBuIsH

(uonelnp

Aue) paseq-UoiUSAIBIUIUON

Alsws|e]

%S'LE

€0¢6

0gvo

01L02—200¢

SOeIS pajuN

Auslaniun uoibulysepn
‘Aystoniun Alow3 ‘oueld
JojAeg 1e [endsoH 1esH

8y Ueue) [edlpa\
Aysioniun Jojheg

»s6+0¢ ‘OpJely

(uonyesnp

AuB) Paseq-UOUSAIBIUIUON

FSIETVETETR

%1'€9

96

OgvOFUAY

9L0¢-¥102

spewus

[endsoH
AlsJanun 8suspO

656102
‘yosols-lepe)

(Unwog)
paseq-UoIlUSAISIUIUON

Anews|e|

%<C'9C

€0le

gvo

800¢—¢00¢

SIS PatuN

[eu| ssedAg
HO/UQ peziwopuey

$610¢ ‘1ISSBW|Y

pasSEq-UolUBAIBIU|

FSIETVETETR

%9'¢c

2088

UOI}ONJISUOO8I PIOJBOTFOEYD

¢l0c—v661-

SSlelS PatUN

opa|o] 40 Alsioniun

268L02 ‘UUBMUOS

(soex)
Paseq-UOIUSAISIUIUON

HOI+AnewWse

%81

€68

©4vo

710¢-010¢

|euOlBUIBIU|

[euy

uoljezie|noseAsy Ulel
1J07 JO SSBuBANO8}]
Jo} Aiebung ssedAg
Alany Areuolo)) snsian
JON3IX JO uonenjeny

168+0T ‘NOpPIWLSOY

(unwozi<)
paseq-UoIlUSAISUIUON

©03

%'y

699

OgvOFUAY

7661-0661

spuepisyIeN

Jojue)
[eQIPBIN OlWepeIY
‘[edsoH snjuoluy 1S

#ZH0T ‘SIMUIMS

panunuoy ‘| 9|qey

J Am Heart Assoc. 2023;12:e030907. DOI: 10.1161/JAHA.123.030907



POAF By Assessment Method and Definition

Perezgrovas-Olaria et al

ql} [euie aalresedoisod ‘4yOd pue Bupyels ssedAq Aisiie Aieuoiod ‘HgyD Juswede|dal BABA D110 S81edlpul HAY

SO0UBI0G OBIpIeD
JO @INYISU| [eUORUISIU|

paseq-uonuaAielU| muOm_+>\_H®E®_®._. %6, S0 Hgvo 8102 elpu| m\_omm._. ylreuelpuigqey 60020C .\_mEOn_
(s0gx)
POSEQ-UORUSAIBIUIUON | ©DIF+AiewseL %621 01£6 2avo 9102202 uel| Jejue) HesH uelyel 896202 ‘IBI0
(sogz) euebapN
POSeq-UOUBAISIUILON ISIEVIETETE %¥'9¢ 444 BNEBATOEYD 12026102 eisheley Bunuer sinsu| 196202 ‘esn
(uwigz)
Peseq-UOUBAIBIUILON ISIEVIETETE %E'2E (W4 Jreda yose [e1o) 6+02-2H02 euyo [e)dsoH remny 991202 ‘oeyz
aJodebulg
aJjua) 1JesH [euolieN
(uwo9) ‘a10deBulg aus)) 1eaH
POSEQ-UORUSAIBIUILON |  ©DIF+AeWseL %6°02 ovle adiynpy 2102-8002 aiodebuls Ausienun [euoleN 591202 ‘Buem
(s0g3) sjeydsoH
POSEQ-UOIUSAISIUIUON 903 %8, 000+ 24av0 0202-6102 1dAB3 Aysieniun osred 49l 202 TewQ
pepodes JoN AnswisleL %G8k 106 5av0o /102-G102 ©oI0y | [eNdSOH [eseusy) Buoles oh20T ‘087
(s0g%) [endsoH Ajsienun
poseq-UOUBABIUIUON | BDIF+Anewsel %22 1929 adniniA 2102-2002 uemie] UBMIE] [EUOIEN 201202 ‘NSH
[eydsoH
(s0g3) uelIe1Agsald MIOA MeN
POSeq-UOUSAISIUILON ISIENVIETETE %S 1T oz admniA 1202-2102 Sejels penun -BUIDIPSIA [|8UIOD) [ID 41202 ‘ouipnen
(s0g3) [endson s,ejdoed
Peseq-UOUBAIBIUILON ISIEVIETETE %2'GlL 59k 9avo GL0Z2-2L0g Bulyo Austeniun Bunied 10k202 ‘Ued
[eydsoH
peseqg-uonusnel| | DI +AnewsieL %9'0€ Syl 9gv0 21029661 uspems Ansitenun eresddn 090202 ‘UsIoy L
S90UBIOG [BOIPSIN
JO 81N}Isu| 81enpeIBisod
peylodel J0N 903 %16 €92 9gv0 6102-8102 elpul 1ypuen Aelues 60202 ‘BlOU[B)
ab9||0D
POSEQ-UOUBAIBIU| 903 %2 02 66 9gv0 SlLoz eipuj [BOIPSIN BCUNISEY] 50202 "BUYSLIY]
(s0e)
paseq-UoUBAIBIUIUON |  DHDF+ANeWsleL %e'Th 6.8 YAV SL0Z-v102 [ebnuiod 010d 4O Ausieniun 15020z ‘oebeld

panunuoy | sjqeL

J Am Heart Assoc. 2023;12:e030907. DOI: 10.1161/JAHA.123.030907



Perezgrovas-Olaria et al

selection process and the checklist are detailed in
Figure S1 and Table S3, respectively. All studies were
considered of high or good methodological quality for
the purpose of this meta-analysis (Table S4). Eighteen
studies (30.5%) were from Asia, 16 (27.1%) from North
America, 15 (25.4%) from Europe, 4 (6.8%) from South
America, 3 (56.1%) from multiple regions, 2 (3.4%) from
Oceania, and 1 (1.7%) from Africa. Thirty-six studies
(61%) included patients undergoing isolated CABG,
20 (33.9%) included more than 1 cardiac surgical
procedure, 2 (8.4%) included patients undergoing iso-
lated aortic valve replacement, and 1 (1.7%) included
patients undergoing total arch repair (Table 1).

A total of 197774 patients were included in the
pooled analysis. The number of patients in each study
ranged from 44 to 19947 with a median sample size
of 969 (interquartile range: 364-5362). The cumula-
tive incidence of POAF was 26% (range: 7.3%—-53.1%;
Figure S2). Twenty-one (35.6%) studies reported POAF
incidence based on continuous telemetry until hospi-
tal discharge, 30 (50.9%) based on telemetry during
ICU stay followed by daily ECG in the regular floor, and
8 (13.6%) based on daily ECG only. Fifteen (25.4%)
studies had an intervention-based POAF definition, 36
(61%) a nonintervention-based definition, and 8 (13.6%)
did not report POAF definition (Table 1).

The mean age range was 53.7 to 77.4years in pa-
tients with POAF, and 48.0 to 76.5years in patients with-
out POAF. Female patients ranged from 0.9% to 49.1%
in the POAF group and 1.1% to 43.6% in the non-POAF

POAF By Assessment Method and Definition

group. The mean left ventricular ejection fraction range
was 43.2% to 65.6% in patients with POAF and 44.4%
to 64.0% in patients without POAF. The prevalence of
hypertension ranged from 35.1% to 95.3% in patients
with POAF and 19.7% to 97.0% in patients without POAF.
The prevalence of diabetes ranged from 3.2% to 80.0%
in patients with POAF, and 3.4% to 60.4% in patients
without POAF. The prevalence of chronic obstructive
pulmonary disease ranged from 0% to 41.8% in patients
with POAF and 0.8% to 36.7% in patients without POAF.
Preoperative use of beta blockers ranged from 26.2% to
91.7% in patients with POAF and 24% to 95% in patients
without POAF. Demographic data of the patient popula-
tion in each study are summarized in Table S5.

Meta-Analysis
Primary Outcome

The cumulative incidence of POAF was 26% (range:
7.3%-53.1%). POAF incidence in the group that used
continuous telemetry until hospital discharge was
27% (range: 7.3%-53.1%), compared with 27% (range:
7.9%-50%) for the telemetry plus daily ECG group and
19% (range: 7.8%—42.4%) for the group that only used
daily ECG. No difference in POAF incidence was found
between any of the assessment methods (continuous
telemetry versus telemetry plus daily ECG: P=0.89;
continuous telemetry versus daily ECG only: P=0.12;
telemetry plus daily ECG versus daily ECG only:
P=0.09; Table 2; Figure 1A through D and 2; Table S6).

Table 2. Summary of Primary and Secondary Outcomes Based on Assessment Method

Primary outcome

Outcome Comparison group Pooled estimates (range) P value Tau-squared

Postoperative atrial Telemetry vs telemetry+ECG 27% (7.3%-53.1%) vs 27% (7.9%—-50%) 0.89 0.30vs 0.25

fibrillation incidence Telemetry vs ECG only 27% (7.3%-53.1%) vs 19% (7.8%-42.4%) | 0.12 0.30 vs 0.48
Telemetry+ECG vs ECG only 27% (7.9%-50%) vs 19% (7.8%—-42.4%) 0.09 0.26 vs 0.48

Secondary outcomes

Outcome Comparison group Pooled estimates (95% Cl) P value

Mortality Telemetry vs telemetry+ECG 4% (83%-5%) vs 3% (2-4%) 0.29 0.24 vs 0.68
Telemetry vs ECG only 4% (8%—-5%) vs 2% (1-4%) 0.16 0.24 vs 0.76
Telemetry+ECG vs ECG only 3% (2%—-4%) vs 2% (1-4%) 0.47 0.68 vs 0.76

Stroke Telemetry vs telemetry+ECG 3% (2%—4%) vs 2% (2-3%) 0.30 0.13vs 0.73
Telemetry vs ECG only 3% (2%—4%) vs 2% (1-4%) 0.32 0.13vs 0.17
Telemetry+ECG vs ECG only 2% (2%—-3%) vs 2% (1-4%) 0.88 017 vs 0.73

Intensive care unit LOS Telemetry vs telemetry+ECG 3.7d (21-5.2) vs 3.2d (2.3-4.1) 0.63 3.56 vs 1.50
Telemetry vs ECG only 3.7d (2.1-5.2) vs 3.0d (1.8-4.3) 0.55 3.56 vs 1.92
Telemetry+ECG vs ECG only 3.2d (2.3-4.1) vs 3.0d (1.8-4.3) 0.82 1.92 vs 1.50

Postoperative LOS Telemetry vs telemetry+ECG 13.6d (9.1-18.1) vs 11.0d (9.4-12.6) 0.29 56.50 vs 12.43
Telemetry vs ECG only 13.6d (9.1-18.1) vs 10.1d (7.7-12.6) 0.18 56.50 vs 8.75
Telemetry+ECG vs ECG only 11.0d (9.4-12.6) vs 10.1d (7.7-12.6) 0.56 12.43 vs 8.75

LOS indicates length of stay.
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Figure 1.

Comparison of postoperative atrial fibrillation incidence by assessment method.

A, Telemetry vs telemetry plus ECG group, P=0.89. B, Telemetry vs ECG only, P=0.12. C, Telemetry plus ECG vs ECG only, P=0.09. D,
Grouped funnel plot based on the monitoring approaches with untransformed proportion and standard error (as a measure of precision).

Secondary Outcomes

No differences in in-hospital mortality, stroke, ICU
LOS, and postoperative LOS were found between
the 3 POAF assessment methods. (Table 2; Figure 2,
Tables S7 and S8; Figures S2 through S6).

Secondary Analyses

No difference in POAF incidence was found be-
tween intervention- and nonintervention-based
POAF definitions (26% [range: 7.9%-47.4%)] versus
27% [range: 7.3%-53.1%)], respectively; P=0.67). No
differences in in-hospital mortality, stroke, ICU LOS,
and postoperative LOS were found between both
definition categories (Table 3; Table S9; Figures S7
through S11).

J Am Heart Assoc. 2023;12:e030907. DOI: 10.1161/JAHA.123.030907

There was no evidence of publication bias (Egger’s
intercept test P=0.86; Figure S12).

Subgroup Analysis

In CABG studies significant differences in POAF inci-
dence between continuous telemetry and daily ECG
(25% [range: 15.2%-33.3%)] versus 15% [range: 7.8%—
31%), respectively; P=0.02), and between telemetry plus
daily ECG compared with daily ECG only (26% [range:
7.9-50%)] versus 15% [range: 7.8%-31%)], respectively;
P=0.02) were found (Table 4; Figure S13A through C).

Trend in POAF Incidence

There was no significant change in POAF incidence
during the study period (P for trend=0.54; Figure 3).
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Figure 2. Summary figure of the main results.

ICU indicates intensive care unit; LOS, length of stay; and POAF, postoperative atrial fibrillation.

Meta-Regression

No association between POAF incidence and increas-
ing rigor of the assessment method was found when
all cardiac surgeries were considered (beta coefficient
0.17 [95% Cl, —0.04 to 0.39, P=0.10]); however, an as-
sociation was found in studies including only patients
undergoing isolated CABG where an increase in the
rigor of the POAF assessment method was associated
with higher POAF detection rates (beta coefficient 0.27
[95% CI, 0.04-0.50], P=0.02; Tables S10 and S11).

DISCUSSION

In the present meta-analysis of 59 studies, we found
no significant difference in the incidence of POAF after
cardiac surgery or its association with adverse out-
comes based on the POAF definition or assessment

method used; however, in studies including only pa-
tients undergoing isolated CABG, continuous telem-
etry in the ICU and telemetry in the ICU plus daily ECG
in the regular ward were associated with higher POAF
incidence compared with daily ECG only.

Prior evidence has suggested that continuous te-
lemetry during the complete postoperative hospi-
talization is associated with higher POAF incidence
compared with other assessment methods™ and this
finding was seen also in studies in patients who had
noncardiac surgery.”' Our results did not support this
finding when all cardiac surgeries were considered;
however, this was the case when considering studies
that included only patients undergoing isolated CABG.
In this subgroup, the use of telemetry at any point post-
operatively (either throughout the postoperative stay or
only in the ICU) was associated with higher POAF inci-
dence compared with daily ECG use only. The lack of

Table 3. Summary of Secondary Analyses Based on Postoperative Atrial Fibrillation Definition

Intervention-based definition (95% CI, Nonintervention-based definition
Outcome unless noted otherwise) (95% ClI, unless noted otherwise) P value
Postoperative atrial fibrillation incidence 26% (range 7.9%—-47.4%) 27% (range: 7.3%—-53.1%) 0.67
Mortality 2% (1%—-3%) 2% (1%—2%) 0.69
Stroke 1% (1%-2%) 2% (1%-2%) 0.43
Intensive care unit LOS 2.7d(1.2-4.2) 2.3d (1.7-2.8) 0.57
Postoperative LOS 9.7d (7.1-12.4) 9.5d (8-10.9) 0.86

LOS indicates length of stay.
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Table 4. Summary of the Subgroup Analyses in Studies That Included Only Patients Undergoing Isolated Coronary Artery
Bypass Grafting According to Postoperative Atrial Fibrillation Assessment Method

Outcome Comparison group Pooled estimates (range) P value

Postoperative atrial fibrillation incidence Telemetry vs telemetry+ECG 25% (15.2%-33.3%) vs 26% (7.9%-50%) 0.81
Telemetry vs ECG only 25% (15.2%-33.3%) vs 15% (7.8%—-31%) 0.02
Telemetry+ECG vs ECG only 26% (7.9%-50%) vs 15% (7.8-31%) 0.02

difference in POAF incidence between complete stay
telemetry and ICU-only telemetry could be explained
by the characteristics of POAF, in that over 70% of
POAF episodes occur within 72 hours of surgery’? and
the mean ICU LOS in both groups was approximately
72hours, suggesting the preponderance of POAF is
captured by in-ICU telemetry.

The lack of difference in POAF incidence between
intervention- and nonintervention-based POAF defini-
tions could be explained by heterogeneity in the indi-
vidual study definitions of what is considered treatment
of POAF. For example, one study counted POAF ep-
isodes only if the arrhythmia required either medical
or electrical cardioversion,®® whereas others limited
the description of the definition to any POAF episode

requiring treatment*®52 without further elaboration. The
range of possible interventions in the last setting in-
cludes rate control treatment with beta blockers (re-
ceived by virtually all patients with POAF in the absence
of contraindications), to anticoagulation (with variability
in treatment recommendations from different profes-
sional societies'"3™) and cardioversion (reserved for
patients with hemodynamic instability or resistance/
contraindications to medical treatment).

Methodological and Clinical Implications

Our findings have methodological implications for the
selection of POAF detection methods in future studies.
The main finding is that in patients who had cardiac

Incidence of POAF (%)

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Publication year

Figure 3. Trends in postoperative atrial fibrillation incidence over the study period.

P for trend=0.54. POAF indicates postoperative atrial fibrillation.
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surgery POAF incidence and its association with ad-
verse outcomes are not influenced by the assessment
method and definition used. However, in studies that
included only patients undergoing isolated CABG,
the increasing sensitivity of the POAF assessment
method was associated with higher POAF detection
rates. While the reason for this difference is unclear,
it is possible that the less invasive nature of isolated
CABG compared with other cardiac surgeries results
in less inflammation and shorter POAF episodes (last-
ing <24 hours),' making POAF less likely to be captured
by daily ECG. It is also possible that the shorter dura-
tion of ICU stay after CABG may have played a role in
the reported difference.

From a clinical standpoint, although POAF rates are
not affected by the assessment methods, it must be
noted that continuous telemetry monitoring outside of
the ICU may allow detection of other clinically relevant
arrhythmias and is consistent with recormmendations
from professional societies.”

Limitations

This study must be interpreted considering its limita-
tions. Although our systematic review identified the
best available evidence comparing outcomes of pa-
tients with and without POAF after cardiac surgery,
POAF assessment methods were nonrandomized in
all studies, creating the possibility for biases and con-
founding. Additionally, not all studies reported the sec-
ondary outcomes of interest, decreasing the power of
some comparisons. Moreover, heterogeneity was high
for all the outcomes, and it is also possible that studies
that used daily ECG only for POAF assessment come
from low-resource centers or are using data from an
older era.

CONCLUSIONS

POAF incidence remains high after cardiac surgery,
although detection rates exhibit variability among dif-
ferent studies. No differences in POAF incidence, in-
hospital mortality, stroke, ICU LOS, and postoperative
LOS were found between assessment methods and
POAF definitions. POAF incidence was higher in studies
that included only patients undergoing isolated CABG
that used telemetry for POAF assessment (regardless
of whether it was during the whole postoperative stay
or only in the ICU) compared with daily ECG only.
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