ISSN 2305-3127. Kappgioxipypris Ta iHTepBeHUiHa kapgionoris.— 2018.— Ne 4.— C. 17-22. 17

YAK 616.12-008.313+613.25

DOI: http://doi.org/10.31928/2305-3127-2018.4.1722

A.C. lliescu ', EC. Corciova ', I. Achitei ', M. Floria 2 3, G. Tinica 2

! Institute of Cardiovascular Diseases Prof. Dr. George I.M. Georgescu, lasi, Romania
2 Grigore T. Popa University of Medicine and Pharmacy, lasi, Romania
3 Emergency Clinical Hospital, lasi, Romania

Relation of body mass index to postoperative
atrial fibrillation

The aim - to identify if body mass index is one of the predictors of postoperative atrial fibrillation in patients

undergoing isolated surgical aortic valve replacement.

Materials and methods. In this single center study, we evaluated 1191 patients requiring isolated surgical aortic
valve replacement between January 2000 and June 2014. The patients were followed during the early postoperative

period, until their discharge.

Results. Atrial fibrillation occurred in 342 patients (28.71 %). We developed a multivariate prediction model

combining six variables associated with increased risk of postoperative atrial fibrillation (advanced age, body mass
index, moderate tricuspid regurgitation, prolonged ventilation, longer staying in the intensive care units and dilated
left atrium (= 35 ml/m2)) that has moderate predictive value (64.7 %). We also developed a tree decision model, also
with moderate predictive value, including body mass index as a variable that influences arrhythmic risk in patients

undergoing valvular aortic surgery.

Conclusion. The body mass index is an important variable influencing the postoperative outcome. It should be

included in preoperative evaluating scores.

Key words: postoperative atrial fibrillation, body mass index, surgical aortic valve replacement.

Mocunanusa: lliescu A.C., Corciova EC., Achitei I., Floria M., Tinica G. Relation of body mass index to postoperative atrial fibrillation //
Kapgnioxipyprisi Ta iHTepBeHLUiiHa kapaionoris.— 2018.— N2 4.- C. 17-22.

To cite this article: lliescu AC, Corciova FC, Achitei |, Floria M, Tinica G. Relation of body mass index to postoperative atrial fibrillation.

Cardiac Surgery and Interventional Cardiology. 2018;4(23):17-22.

Postoperative atrial fibrillation (POAF) is a most
common complication of cardiac surgery. Its
incidence depends on the surgery type and is esti-
mated at 40-50 % in valvular surgery cases [18].
The arrhythmia is associated with high risk of
stroke, increased early and late mortality, and con-
siderable costs. Advanced age is consistently report-
ed to be an independent risk factor for arrhythmic
complications. Increasing life expectancy caused a
growing number of replaced aortic valves [2, 12, 23].
Patients undergoing aortic valve replacement have
many comorbidities with cumulative arrhythmic
risk; therefore, prophylactic management is needed.

Postoperative atrial fibrillation can occur any-
time, mostly 2 to 4 days after surgery but possibly

even after discharge, being responsible for readmis-
sions or thromboembolic events [11, 14, 20].

The prediction models available in the literature
have only moderate predictive accuracy, due to mul-
tifactorial etiology of postoperative arrhythmia.

The aim — to identify the patients at risk, in
whom the prophylactic strategies should be
addressed. We tried to underline the preoperative
and intraoperative risk factors in patients undergo-
ing surgical aortic valve replacement (SAVR) and to
design a model that might predict the postoperative
arrhythmic event, in order to apply the prophylactic
medical regimens only to high risk patients.

Our specific aim was to identify if body mass
index is one of the predictors of POAF in patients
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undergoing isolated surgical aortic valve replace-
ment.

Materials and methods

In this retrospective study we performed a cross-
sectional analysis. We included the patients admit-
ted between January 2000 and June 2014 in our
hospital. One thousand one hundred ninety one
patients out of these patients underwent cardiac
aortic surgery requiring isolated SAVR. The inclu-
sion criteria were age over 18 years, reference to our
center for SAVR, signed informed consent.

The exclusion criteria were patients with history
of AF; patients with other cardiac rhythms than nor-
mal sinus rhythm or patients with implanted cardiac
devices, such as pacemaker or defibrillator; patients
who also needed an aorto-coronary bypass or mitral
valve surgery; patients who refused to be included
in this study.

All patients were assessed preoperatively by
means of 24 hours ECG Holter monitoring, echo-
cardiography and coronary angiography. All data
were included in an extensive database, includ-
ing biologic, preoperative, intraoperative and early
postoperative parameters.

The main outcome was a new-onset POAF
recorded on electrocardiogram and/or telemetry.
According to the definition of the 2016 Guidelines
on Atrial Fibrillation of the European Society of
Cardiology, POAF was defined as at least 30 seconds
arrhythmia duration [10]. Patients were continu-
ously monitored for at least 72 hours postoperative-
ly; subsequently, they were checked twice a day or
in case they were symptomatic. The patients were
followed during the early postoperative period, until
their discharge.

Ethics statement. The hospital Ethics Commit-
tee approved this study. Each patient was enrolled
after signing informed consent.

Statistical analysis. Continuous variables are
provided as mean *+ standard deviation and ca-
tegorical variables as numbers and percentages.
Quantitative variables were tested for normality of
distribution by means of Kolmogorov — Smirnov
test and were described by median and percentiles
or by mean and standard deviation, whenever the
case. The frequencies of nominal variables were com-
pared with Fisher’s exact test and chi-square test.
Differences in the means and medians or between
groups were analyzed using a t-test or a Mann-
Whitney test, when appropriate. For the non-nor-
mal distribution of the data, we used Spearman
coefficient [3].

SPSS 17.0 (SPSS inc., Chicago, IL, USA) statis-
tical software package and Microsoft Office Excel

2013 were used for all calculations. A p value of
< 0.05 was considered statistically significant.

The logistic regression analysis was used attemp-
ting to describe a model that could predict POAF
and identify patients at high-risk. We tried to use
variables with the highest prediction force. The
logistic regression model was derived by forward or
backward approach selection, with a p-value entry
of 0.02 and removed if p < 0.05. The significance of
the model was evaluated with the Wald test and the
strength of association of variables with arrhyth-
mia was estimated by calculating the 95 % Cls.
Discrimination of the models was assessed using the
area under the curve (AUC) of the receiver operat-
ing characteristic (ROC), determined by logistic
regression.

Results

Patients were divided into two groups depend-
ing on their postoperative rhythm: the POAF group
(342 patients, 28.7 % of the total number of patients
included) and the sinus rhythm group (849 patients,
71.3 % of the total number). The studied group had
an average age of 64 + 13 years, 67.8 % being men.

Demographic data and preoperative characteris-
tics are presented in Table 1.

Comparing the two groups, age, the body mass
index, chronic kidney disease and EuroSCORE II
value were variables with statistical significance.
There were more hypertensive patients in the sinus
rhythm group, without being statistically signifi-
cant.

We described the distribution of body mass index
values in Figure 1. The mean value for the entire lot
of patients was 26.33 * 4.63 kg/m?>.

Multivariate analysis (Table 2) identified six
variables associated with higher arrhythmic risk:
advanced age, body mass index, moderate tricuspid
regurgitation, prolonged ventilation, longer stay in
the intensive care units and increased left atrium
volume (more than 35 ml/m?).

The model including all these variables predicted
POAF in 64.7 % cases (Chi-square value 62.291,
p=0.000) and had a variation of 10.5 % for the inde-
pendent variable. The ROC curve (Figure 2) showed
that this model had a moderate discriminative
power (AUC = 0.65; p = 0.001; 95 % CI 0.571—
0.771).

The analysis used CHAID decision tree
(Figure 3), POAF being the dependent variable and
age, history of arrhythmia, body mass index, left
atrial volume, left ventricle ejection fraction, tricus-
pid regurgitation more than mild, prolonged ventila-
tion, long stay in intensive care, diabetes and Euro
SCORE the independent variables in the model.
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Maximum tree depth was four. The analysis showed
that age was the most important variable, with four
levels of risk for POAF: 1) very low risk (age under
46.8 years), 2) low risk (age between 46.8 and 57

years), 3) intermediate risk (age between 57 and
68 years) and 4) high risk (age over 68 years). For
patients with low risk, the left atrial volume was the
next variable with predictive value, the cut-off value
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;i:f[:erative characteristics of patients with postoperative atrial fibrillation (POAF) compared to sinus rhythm
patients
Parameter POAF group Sinus rhythm group P value
Age, years (median = SD) 69.03 + 10.57 64.47 £ 14.11 0.005
Body mass index, kg/m? (median = SD) 26.89 +4.37 26.10 +4.72 0.001
Men, % 63.2 69.8 NS
Smoker, % 49.1 39.1 0.059
Arterial hypertension, % 25.6 28.3 NS
Hyperlipidemia, mg/dl (median + SD) 129.98 + 95.47 148.84 + 87.50 0.02
Diabetes mellitus, % 12 12 NS
EuroSCORE Il (median + SD) 9.00 + 2.87 5.78 £ 1.97 0.001
Serum creatinine > 200 pmol/l, % 453 26.7 0.002
Table 2
Predictors of new-onset postoperative atrial fibrillation
Parameter B SE Wald df Sig. Exp (B)
Body mass index 0.029 0.016 3.179 1 0.075 1.030
Tricuspid regurgitation more than mild 0.333 0.157 4.484 1 0.034 1.396
Prolonged ventilation 0.168 0.267 0.396 1 0.529 1.183
Long intensive care staying (more than 3 days) 2.070 0.800 6.698 1 0.010 7.925
Left atrium volume 0.020 0.007 7.221 1 0.007 1.020
Age = 65 years 0.280 0.07 17.452 1 0.000 1.028
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Figure 1. The distribution of the values of body mass
index in the studied group
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Figure 2. Receiver-operator characteristic (ROC) curve

of point score as a predictor of new-onset

postoperative atrial fibrillation (POAF) in patients
undergoing aortic surgery
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Figure 3. Tree model based on CHAID model (Chi-squared Automatic Interaction Detection) for patients with
postoperative atrial fibrillation (POAF). LA vol. - left atrial volume; AF - atrial fibrillation; TR - tricuspid

regurgitation; BMI - body mass index

being 40 ml. In patients with intermediate risk,
the history of atrial fibrillation is the next variable
predicting the arrhythmia and in patients without
arrhythmic history, the body mass index (with a cut-
off value of 27 kg/m?) is next in decision tree. In the
high risk group, the tricuspid regurgitation at least
moderate was the next predictive variable. Patients
over 81 years have the highest risk.

Discussions

The overall incidence of POAF in our group
was 28.71 %, consistent with literature reports. We
used logistic regression and a tree decision analysis
searching a predictive model for POAF that could

be used in clinical practice. Studies reporting risk
factors for POAF described different variables but
there are few prediction models, mainly for patients
undergoing coronary artery bypass grafting or com-
bined surgical procedures [4, 6, 12, 13, 15]. For more
reliable results, the multivariate logistic regression
excluded patients with preexisting AF in which pre-
ventive management is already justified. Estimating
individual risk for POAF in patients undergoing
SAVR is important for applying the prophylactic
strategies only in patients with high arrhythmic risk,
avoiding costs and unwanted side effects in lower
risk individuals [8].

K. Phan et al. [16] published meta-analysis,
trying to define the relationship between obesity
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and POAF, as obesity is associated with dilated
left atrium and diastolic dysfunction, triggers of
POAF [1]. The analysis revealed a higher risk of
POAF in obese or hypertensive patients. The obese
patients are frequently hypertensive, diabetics, with
obstructive sleep dyspnoea or chronic pulmonary
disease, all these comorbidities being associated
with increased incidence of atrial fibrillation, so it’s
difficult to affirm if obesity is an independent factor
for POAF [7, 17, 21].

Other studies underline the necessity to adjust
the results according to the body mass index and
the type of surgical intervention (coronary artery
bypass surgery or valvular surgery) [9, 19].

Our study reveals that a body mass index over
30 kg/m? is a variable with significant arrhythmic
risk, consistent with other studies in the literature
that also underline that obesity is associated with
higher incidence of cardiovascular events and higher
mortality [5]. PA. Wolf et al. concluded in their
study that obesity is a predictor of atrial fibrilla-
tion in adults due to dilated left atrium, cardiac

Conflict of interest: none declared.

remodelling, neuro-humoral activation and diastolic
dysfunction [22].

The CHAID model (Chi-squared Automatic
Interaction Detection) represents an alternative to
logistic regression in developing a predictive model,
according to different risk categories. The predictive
value is also moderate (64.7 %). The tree decision
model could be applied to heterogeneous sets of
data. The tree decision described in our study iden-
tifies the body mass index as an important predictive
factor for POAF in patients with intermediate risk
depending on age (57 to 68 years) without previous
history of atrial fibrillation.

Conclusions

Increased BMI is associated with higher risk
of postoperative atrial fibrillation. The body mass
index is not included in the surgical risk scores used
in current clinical practice. The independent impor-
tance of increased body mass index should be evalu-
ated in further studies.
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3B'A30K iHAEKCY Macu Tina 3 BUAHUKHEHHSM nicisonepauinHoi ¢idpunsuii nepeacepab

MeTta po6OTU — OLIHWUTM 3HAYEHHS iHAEKCY Macu Tina Kk MPOrHOCTUYHOrO akTopa WOoAO0 BUHUKHEHHS
nicnsonepauiriHoi ¢idbpunauii nepeacepab y NaUi€eHTIB, SIKMM BUKOHYIOTb i30/IbOBaHY onepawiio 3aMiH1 aopTalb-
HOro KJanaHa.

Marepianu i meTogu. B oHOLEHTPOBOMY fOCNiAXeHHI NpoaHanizoBaHo aaHi 1191 nauieHTa, rocnitanisoBaHo-
ro Aj1s BUKOHAHHS i3011bOBaHOI onepadii 3amMiHM aopTanbHOro KfanaHa B nepiof i3 ciyHa 2000 p. no 4yepsHs 2014 p.
MauieHTiB cnocTepirany B paHHin nicnsonepawinHui nepiog, Ao X BUNMCYBaHHS 3i cTauioHapy.

Pe3ynbratin. ®ibpunsauis nepeacepab BUHUKNA y 342 (28,71 %) xBopux. Po3pobneHo baratoBapiaHTHy Mofenb
NPOrHO3yBaHHS, fiKa MOEAHYE LWICTb 3MiHHWX, MOB'3aHUX 3 MNiABULLEHUM PU3UKOM BUHWUKHEHHS MicisonepauinHoi
}ibpunauii nepeacepab (Moxmnui Bik, iHAEKC MacK Tina, MOMipHa perypritauis Ha TpuUKycniganbHOMy KnanaHi, Tpu-
Bana BeHTUNALIf, TpMBase NepebyBaHHS y BigaineHHi iHTEHCMBHOI Tepanii Ta 36inbleHHs niBoro nepeacepas (iHaeKc
06’emy nisoro nepeacepas = 35 mn/m2). Lia Mmogenb Mae nomipHe MPOrHocTMyHe 3HadeHHs (64,7 %). BcraHoBneHo
NMOMipHY NPOFHOCTUYHY LiIHHICTb MOAENI, [0 AKOT BXOAMTb iIHAEKC Macu Tina sk 3MiHHa, Lo BMNAWBAE Ha PU3NK BUHUK-
HEHHS apUTMIi B NaLieHTIB, KOTPUM BUKOHYIOTb OrfepaL,ito Ha aopTanbHOMY KnanaHi.

BUCHOBOK. IHAEKC MacK Tina — ue BaXxnnBuUn hakTop, SKUI BMNAMBAE Ha Nepebir nicnsonepauinHoro nepioay.
OTXe, Ler NoKasHUK NMOBUHEH BPaxoBYBaTUCS NPU OLiHIOBaHHI NPOrHO3Yy HacNifKiB XipypriYyHOro BTpPyYaHHS.

Knio4voBi cnoBa: nicnisonepadiiHa ¢ibpunauis nepeacepab, iHAeKC Macy Tina, onepadis 3aMiHWU aopTafibHOro
Knanaxa.
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CBfI3b MHAEKCA MacCbl TeNla ¢ BO3HUKHOBEHUEM
nocneonepaunoHHon hndbpunnaumMmn npeacepani

Llenb paboTbl — OLLEHNTb 3HAYEeHNE MHAEKCa MAcChbl Tefa Kak MPOrHOCTMYeckoro akTopa AJif BO3HUKHOBEHMS
nocneonepaunuoHHon GuopUnNauum Npeacepanii y naunmeHToB, KOTOPbIM BbIMOJHAOT U30IMPOBaHHYIO onepaLuto
3aMeHbl aOpTaNbHOro KnanaHa.

Matepmansl u metofbl. B ofHOLEHTPOBOM UCCIefOBaHUM NPOaHann3npoBaHbl gaHHble 1191 nayueHTa, roc-
NUTanM3NPOBaHHOIO AN BbINMONHEHWS N30IMPOBaHHOW OnepaLMn 3aMeHbl aOpTalibHOIO KilarnaHa B Nepuoj C sHBaps
2000 po utoHsa 2014 ropa. MauneHToB HabnoganM B paHHUI NocneonepaumoHHbIA Nepuog, 40 UX BbIMUCKU U3 CTaLu-
oHapa.

Pe3ynbratbl. Dbpunnsuus npeacepamii BosHmkna y 342 (28,71%) 6onbHbix. PazpabotaHa MHOroBapuaHTHas
MoJenb NPOrHO3MpPOBaHMWS, KOTOpas COYETAET LWECTb NePEMEHHbIX, CBI3aHHbIX C MOBbILEHHbIM PUCKOM BO3HUKHOBE-
HUS nocsieonepaLMoHHON hnbpunnaummn npeacepanni (MoXuNon Bo3pacT, MHAEKC Macchl Tena, ymepeHHas perypru-
Tauma Ha TPUKYCNUAanbHOM KnanaHe, AnuTenbHas BEHTUNALMSA, AnnTenbHoe NpebbiBaHWe B OTAENIeHUM UHTEHCUB-
HOW Tepanuu 1 yBennyeHune nesoro npeacepams (MHaekc obbema nesoro npeacepams = 35 mn/m?). 3ta mogens meeT
ymMepeHHoe NMporHocTtuyeckoe 3HavyeHue (64,7 %). YcTaHOBIeHa yMepeHHas NporHocTnyeckas LLeHHOCTb MOAenu, B
KOTOPYIO BXOAMUT MHAEKC MacChbl Tena Kak NnepeMeHHas, Bnmsaiol,as Ha pUck BOSHUKHOBEHWUS apUTMUN Y MaLMEHTOB,
nepeHeclnx onepaumio Ha aopTanbHOM KJlanaHe.

BbiBopbl. VIHAEKC Macchl Tena SIBASETCS BaXXHbIM (akTOpOM, BAUAIOWMM Ha TeYeHMe nocneonepauuoHHOro
nepuopga. CnepoBatefibHO, 3TOT NoOKa3aTeNb JAOMKEH YYUTbIBATLCS NPU OLLEHKE NPOrHO3a pe3ynbTaToB XMpypruvecko-
ro BMeLlaTeNnbCTBa.

KrniodeBble cioBa: nocjieonepaLyoHHas hubpunnsaums npeacepanin, MHAEKC Maccol Tena, onepaums 3amMeHbl
aopTaNbHOro KanaHa.



