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Abstract. – OBJECTIVE: Postoperative atri-
al fibrillation (PoAF) is a significant complica-
tion that may occur after coronary artery bypass 
graft (CABG) surgeries. High-flow nasal oxygen 
(HFNO) therapy has recently been used in adult 
patients. In this current study, we aimed to in-
vestigate the effect of early HFNO treatment af-
ter extubation on the development of postoper-
ative atrial fibrillation, in patient groups at risk 
for PoAF.

PATIENTS AND METHODS: Patients who un-
derwent isolated CABG surgery in our clinic be-
tween October 2021 and January 2022 and had a 
preoperative HATCH score of above 2, were ret-
rospectively included in this study. After the ex-
tubation, patients who were followed-up with HF-
NO were defined as Group 1, and patients who 
were followed-up with a standard oxygen treat-
ment were determined as Group 2.

RESULTS: Group 1 consisted of thirty-seven 
patients with a median age of 56 (ranging be-
tween 37 and 75) years, while Group 2 had sev-
enty-one patients with a median age of 58 (rang-
ing between 41 and 71) years (p=0.357). The 
groups were similar in terms of gender, hyper-
tension, diabetes mellitus, hypercholesterol-
emia, smoking, body mass index, and ejection 
fraction. The need for positive inotropic support 
and incidence of PoAF was significantly higher 
in Group 2 (p=0.022, p=0.017, respectively).  

CONCLUSIONS: In this study, we showed that 
HFNO treatment can reduce the rates of PoAF in 
high-risk patient groups.
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bation, Oxygen therapy, Atrial fibrillation.

Introduction

Postoperative atrial fibrillation (PoAF) is a 
significant complication that may occur after 

coronary artery bypass graft (CABG) surgeries. 
PoAF increases the cost of treatment by prolong-
ing hospitalization, and it may result in serious 
outcomes such as cerebrovascular accidents and 
heart failure1. For this reason, it is imperative to 
identify risky groups for PoAF and take neces-
sary precautions.

The HATCH score is a scoring system that in-
cludes known risk factors for atrial fibrillation such 
as heart failure, advanced age, history of cerebro-
vascular accidents, hypertension, and chronic ob-
structive pulmonary disease (COPD)2. The scores 
range between 0 and 7 points, and results above 2 
is an important risk factor for PoAF3. Respiratory 
difficulties in the postoperative period constitute 
an important problem for PoAF. High-flow nasal 
oxygen (HFNO) therapy, which is an important 
non-invasive treatment method in pediatric Inten-
sive Care Units, has recently been used in adult 
patients as well4,5. In one study6, it was shown that 
the use of HFNO in the early postoperative period 
in obese cardiac surgery patients reduced respira-
tory complications.

In this current study, we aimed to investigate 
the effect of early HFNO treatment after extu-
bation on the development of postoperative atri-
al fibrillation, in patient groups at risk for PoAF 
(HATCH score >2).

Patients and Methods

Patients who underwent isolated CABG sur-
gery in our clinic between October 2021 and 
January 2022 and had a preoperative HATCH 
score of above 2, were retrospectively included 
in this study. The study was initiated after the 
approval of the Bursa Yuksek Ihtisas Training 
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and Research Hospital Clinical Research Ethics 
Committee and conducted in accordance with the 
Helsinki Declaration. Patients requiring addition-
al cardiac surgical procedures, emergency opera-
tions, patients with known atrial fibrillation, those 
with thyroid dysfunction, those with a left atrial 
diameter greater than 50 mm, and patients receiv-
ing preoperative amiodarone therapy, were all ex-
cluded from the study. As a result of the exclusion 
criteria, 108 consecutive patients were included 
and their data were obtained from the intensive 
care daily follow-up cards and patient files. Pre-
operative characteristics (age, gender, additional 
disease assets such as hypertension, current med-
ical treatments, etc.), operative characteristics 
(Perfusion times, number of coronary bypasses), 
and postoperative characteristics (PoAF status, 
Intensive Care Unit length of stay) of all patients 
were recorded.

In our Intensive Care Unit (ICU), we were able 
to apply an HFNO treatment to thirty-seven of the 
patients in the early postoperative period, which 
were defined as Group 1. The patients who were 
followed up with a standard 2-4L/min nasal oxy-
gen cannula or 6 L/min face mask after extuba-
tion, were determined as Group 2.

HFNO Treatment
In our patient group, humidified and heated 

oxygen at a flow rate of 30-60 L/min after ex-
tubation was administered with a nasal cannula 
using a high-flow oxygen therapy device (Fisher 
& Paykel myAirvo 2, Sapio Life, Turkey). Pa-
tients were provided with non-invasive respirato-
ry support by administering heated, humidified, 
oxygen-enriched air. Compared to standard oxy-
gen therapy, the oxygenation-correcting effect of 
high-flow nasal oxygen therapy begins when the 
flow is above 30 L min-1 and reaches maximum 
efficiency at 60 L min-1. Depending on the rate 
of the adjusted flow, a positive pressure of 5-6 
cm H2O occurs in patients, which has an effect 
similar to positive end-expiratory pressure in the 
airway4,5.

 
Diagnosis of PoAF

In the ICU, all patients were observed with con-
tinuous heart rhythm and invasive blood pressure 
monitoring. In addition, daily 12-lead electrocar-
diography (ECG) was taken during the hospital 
stay when the patients expressed complaints such 
as palpitation, dyspnea, or angina pectoris. Atrial 
fibrillation was verified via the 12-lead ECG and 
the diagnosis of AF was based on the guidelines 

of the European Society of Cardiology7. PoAF 
was defined as irregular or fibrillatory waves in 
place of typical P waves on ECG. An AF episode 
>60 s was accepted as a PoAF.

Statistical Analysis
Statistical analysis was performed using the 

SPSS 21.0 (Statistical Package for the Social Sci-
ences Statistic, IBM Corp., Armonk, NY, USA). 
The normality distribution of data was ana-
lyzed using the Kolmogorov-Smirnov and Sha-
piro-Wilk tests. The student’s t-test was utilized 
for normally distributed data (mean and standard 
deviation) and the Mann-Whitney U test was 
used for non-normally distributed data (median 
and minimum-maximum). Nominal variables 
were expressed in frequency and percentage and 
the Chi-Square test was utilized for analysis. A 
univariate and multivariate logistic regression 
analysis was performed to analyze the factors af-
fecting the development of PoAF. The univariate 
logistic regression analysis was utilized initially, 
then variables associated with a p-value ≤ 0.20 in 
univariate analyses were considered for inclusion 
in the multivariate analyses (parameters not in-
cluded in the HATCH score since the HATCH 
score was included). A p-value <.05 was consid-
ered significant.

Results

The baseline demographic and clinical fea-
tures of the patients are presented in Table I. 
Group 1 consisted of thirty-seven patients with 
a median age of 56 (ranging between 37 and 75) 
years, while Group 2 had seventy-one patients 
with a median age of 58 (ranging between 41 and 
71) years (p=0.357). The groups were similar in 
terms of gender, hypertension, diabetes mellitus, 
hypercholesterolemia, smoking, body mass in-
dex, ejection fraction, and current medical treat-
ments (such as angiotensin-converting enzyme 
inhibitors, angiotensin receptor blockers, and be-
ta-blocker therapy). The preoperative laboratory 
parameters are presented in Table I. There were 
no significant differences between the groups 
in terms of white blood cell (WBC), hematocrit 
(Hct), platelet counts, urea, and creatinine values. 
C-Reactive protein value was significantly higher 
in Group 2 (p=0.008).

The operative and postoperative features of the 
patients are presented in Table II. Perfusion times, 
the number of distal anastomoses, total drainage 
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amounts, and hospital stays were statistically sim-
ilar between the two groups. The need of positive 
inotropic support and incidence of PoAF was sig-
nificantly higher in Group 2 (p=0.022, p=0.017, 
respectively).  

Logistic regression analysis was performed 
to predict the factors affecting the development 
of PoAF (Table III). In the univariate analysis, 
PoAF was found to significantly correlate with 
age >70 years [odds ratio (OR): 1.826, 95% con-
fidence interval (CI): 1.195-2.794, p<0.001], EF 
<35% (OR: 1.226, 95% CI: 1.090-2.155, p=0.018), 
hypertension (OR: 0.690, 95% CI: 0.315-0.836, 
p=0.041), COPD (OR: 0.312, 95% CI: 0.145-0.976, 
p=0.034), C-reactive protein (OR: 0.810, 95% CI: 

0.449-0.962, p=0.042), need of inotropic sup-
port (OR: 0.241, 95% CI: 0.066-0.841, p=0.031), 
HATCH score >4 (OR: 3.190, 95% CI: 1.785-
5.870, p<0.001), and HFNO treatment (OR: 0.336, 
95% CI: 0.135-0.837, p=0.019). In multivariate 
analysis, HATCH score >4 (OR: 2.985, 95% CI: 
1.620-4.980, p<0.001), and HFNO treatment (OR: 
0.298, 95% CI: 0.129-0.794, p=0.041) were deter-
mined as independent predictors of PoAF. 

Discussion

Atherosclerotic heart disease is a prominent dis-
ease, with an inflammatory background. CABG 

Table I. Demographic and preoperative features of the patients.

 Group 1 Group 2
Variables (N= 37)  (N= 71) p-value

Age (years)  56 (37-75) 58 (41-71) 0.357‡

Male gender, n (%) 26 (70.3%) 54 (76.1%) 0.515*

Hypertension, n (%) 22 (59.5%) 45 (63.4%) 0.690*

Diabetes mellitus, n (%) 10 (27%) 23 (32.4%) 0.566*

Hypercholesterolemia, n (%) 19 (51.4%) 47 (66.2%) 0.133*

Current smoker, n (%) 15 (40.5%) 36 (50.7%) 0.315*

COPD, n (%) 8 (21.6%) 19 (26.8%) 0.558*

Previous CVA 4 (10.8%) 10 (14.1%) 0.631*

BMI (kg/m2) 27.4 (25-37.2) 26.9 (26-45.1) 0.294‡

Ejection fraction (%) 50 (30-60) 50 (35-65) 0.209‡

β-Blocker therapy, n (%) 29 (78.4%) 62 (87.3%) 0.226*

ARB/ACE-I therapy, n (%) 9 (24.3%) 16 (22.5%) 0.834*

Left atrial diameter, mm 29 (24-48) 30 (24-46) 0.198‡

White blood Cell (103/µL) 8.1 (4.9-11.2) 7.9 (5-12.3) 0.215‡

Platelet (103/µL) 225 (144-380) 233 (130-373) 0.314‡

Hematocrit (%) 39 (35-51) 42 (33-48) 0.472‡

Creatinine, mg/dL 0.92 (0.8-2) 0.94 (0.7-2) 0.712‡

Urea, mg/dL 20 (16-44) 22 (14-40) 0.092‡

C-Reactive protein (mg/dL) 7.9 (0.5-33) 9 (0.6-27) 0.008‡

*Chi-square test, ‡Mann-Whitney U test [Data is expressed as median (minimum-maximum)], ACE-I, angiotensin-converting 
enzyme inhibitor; ARB, angiotensin receptor blocker BMI: Body mass index, CVA: Cerebrovascular accident; COPD: Chronic 
obstructive pulmonary disease.

Table II. Operative and postoperative features of the patients.

 Group 1 Group 2
Variables (N= 37)  (N= 71) p-value

Total perfusion time 90 (55-180) 94 (50-168) 0.114‡

Cross-clamp time 55 (38-95) 60 (30-90) 0.282‡

Number of distal anastomoses 3 (2-6) 3 (2-6) 0.694‡

Total chest tube drainage (ml) 800 (300-1,900) 900 (400-1,700) 0.169‡

Packed blood products (units) 3.9±1.5 4±1.6 0.134‡

Inotropic support, n (%) 3 (8.1%) 19 (26.7%) 0.022*

Total ICU stay (days) 2 (2-4) 2 (2-4) 0.834‡

PoAF, n (%) 8 (21.6%) 32 (45.1%) 0.017*

*Chi-square test, ‡Mann-Whitney U test; ICU: Intensive care unit; PoAF: Postoperative atrial fibrillation.
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surgeries have been performed safely for years in 
the treatment of this disease. PoAF is a signifi-
cant complication that may occur after these op-
erations and can cause various mortal and morbid 
problems. Many studies3,8 investigating PoAF risk 
factors and preventive factors have been conduct-
ed in the literature. In this current study and to 
the best of our knowledge for the first time in the 
literature, we investigated the protective effect 
of HFNO treatment in patients at risk for PoAF 
and who underwent isolated CABG surgeries. We 
found that applying HFNO therapy after extu-
bation compared to standard oxygen therapy re-
duced the rates of PoAF.

Advanced age, impaired ventricular function, 
and diseases such as COPD, are known risk factors 
that increase the probability of PoAF. The HATCH 
score, including these parameters, and other scor-
ing systems have been used in various studies3,9,10 
to predict the risk of atrial fibrillation. Advanced 
age is generally accepted as a factor that increases 
the risk of postoperative complications in all adult 
surgical procedures. Fibrosis in cardiac conduc-
tion pathways also increases with increasing age 
and the risk of AF increases as well, as a result of 
the increased accumulation of collagen debris in 
the atrial structures11. The presence of hyperten-
sion (HT) is also an important risk factor for PoAF. 
Stress on vascular structures increases in patients 
with HT, which may increase the risk for PoAF by 
triggering inflammatory processes12. In patients 
with low ejection function, the risk of AF increases 
as the heart chambers dilate13. A history of cerebro-
vascular events is also known as a risk factor for 
PoAF, as it may result from a possible AF attack, 
as well as indicating an inflammatory condition14. 

COPD is also an inflammatory disease and it is 
an accepted risk factor for PoAF, as additional re-
spiratory problems occur postoperatively in these 
patients15. The HATCH score was created to eval-
uate the combination of all these factors. Studies2,3 
in the literature have shown that it increases the 
risk of AF in the general population and during the 
postoperative period. In light of this information, 
we included patients with a HATCH score above 2 
in our study and determined that a HATCH score 
>4 was an independent predictor for PoAF.

High-flow nasal oxygen therapy has been used 
in the treatment of adult acute hypoxemic respi-
ratory failure since the beginning of the 21st cen-
tury. Studies16,17 conducted in the interim have 
shown that it is equivalent to non-invasive me-
chanical ventilation. HFNO treatment has consid-
erable beneficial effects, such as reducing resis-
tance by clearing the nasopharyngeal dead space, 
moisturizing the airways, improving mucociliary 
clearance, and increasing the inspired oxygen 
fraction18. The FLORALI (High flow oxygen 
therapy for resuscitation of patients with acute 
lung injury) study16 was a randomized controlled 
trial, in which HFNO, standard oxygen therapy, 
and non-invasive mechanical ventilation therapy 
were compared in patients with various respirato-
ry failures. There was no difference between the 
three groups in terms of intubation rates. Howev-
er, in post hoc analyses of 238 patients with severe 
hypoxemia (PaO2/FiO2≤200 mmHg) at baseline, 
the intubation rate was found to be significantly 
lower in the HFNO group compared to the other 
groups (p=0.009). In addition, when the entire pa-
tient cohort was evaluated, it was revealed16 that it 
reduced the 90-day mortality.

Table III. Logistic regression analysis to identify factors affecting the development of postoperative atrial fibrillation.

 Univariate analysis Multivariate analysis

  Exp (B) 95% CI  Exp (B) 95% CI
Variables p Odds Ratio Lower Upper p Odds Ratio Lower Upper

Age>70 <0.001 1.826 1.195-2.794 -- -- --
EF <35% 0.018 1.226 1.090-2.155 -- -- --
Hypertension 0.041 0.690 0.315-0.836 -- -- --
Diabetes Mellitus 0.156 1.084 0.775-1.190 -- -- --
COPD 0.034 0.312 0.145-0.976 -- -- --
C-Reactive protein 0.042 0.810 0.449-0.962 -- -- --
Total perfusion time 0.090 1.040 0.930-1.448 -- -- --
Inotropic support 0.031 0.241 0.066-0.841 0.194 0.790 0.584-1.110
HATCH score >4 <0.001 3.190 1.785-5.870 <0.001 2.985 1.620-4.980
HFNO treatment (None)  0.019 0.336 0.135-0.837 0.041 0.298 0.129-0.794

COPD: Chronic obstructive pulmonary disease, EF: Ejection fraction, HFNO: High-flow nasal oxygen.
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In literature, the cardiac surgical use of HFNO 
therapy is widely discussed. In the study conduct-
ed by Parke et al19, the effects of HFNO treatment 
in the first 48 hours after cardiac surgery were 
investigated. In this study, which included 340 
patients, it was shown that HFNO treatment did 
not affect oxygen values, though it was shown to 
reduce the need for respirators. At the end of their 
study, the authors concluded that it is not neces-
sary to use routine HFNO after uncomplicated 
cardiac surgical operations. In another study20 
conducted in the following years, the effect of 
HFNO use in patients with hypoxemia after car-
diac surgery was investigated. In that study, in 
which 82 patients were randomized, it was shown 
that HFNO treatment reduced twofold the need 
for non-invasive mechanical ventilation. The au-
thors20 emphasized that HFNO therapy can be 
used in post-cardiac surgical patients with hypox-
emia. In a recent article published by Theologou 
et al21 in 2021, the importance of HFNO treatment 
in post-extubation hypoxemia was investigated. 
In the study, which included 99 individuals, pa-
tients were divided into three groups [interven-
tion group 1 [High-flow nasal cannula (HFNC) 
initial flow = 60 L/min, FiO2 = 0.6], intervention 
group 2 (HFNC initial flow = 40 L/min, FiO2 = 
0.6), or control group (Venturi mask, FiO2 = 0.6).] 
Although HFNO treatment was found to be more 
effective than the conventional method, HFNC 
flow of 60 L/min treatment was found to be more 
effective in terms of respiratory parameters21.

The presence of obesity can lead to various 
problems after cardiac surgery and respiratory 
problems are among these. In a study by Corley 
et al6, the effectiveness of early HFNO treat-
ment after cardiac surgery was investigated in 
patients with body mass index (BMI) >30 kg/
m2. At the end of this study, which included 155 
patients, the authors found that HFNO treat-
ment did not lead to an improvement in respira-
tory functions. In the following years, a similar 
study was carried out by Sahin et al22. One hun-
dred patients were included in this study com-
paring HFNO and standard oxygen masks after 
cardiopulmonary bypass in obese patients. Un-
like the previous study6, the authors demonstrat-
ed that HFNO treatment provided improvement 
in respiratory functions, reduction in atelectasis 
scores, and reduction in reintubation rates. In 
our study, we showed that HFNO treatment in 
the first 48 hours after isolated CABG surger-
ies can reduce the rates of PoAF in the patient 
group at risk for PoAF.

Limitations
The most important limitations of our study are 

that it is a single-center and retrospective study. 
There is a need for new prospective multicenter 
studies in this area.

Conclusions

CABG surgeries are the most important treat-
ment option for atherosclerotic heart disease. 
Atrial fibrillation, which has newly emerged after 
these procedures, is an important problem. For 
this reason, much research is conducted on PoAF 
risk factors and preventive measures: in this study, 
we showed that HFNO treatment can reduce the 
rates of PoAF in high-risk patient groups.
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