Open Access Original Article

Association of CHA;DS,-VASc Score with Post Cardiac Surgery Atrial Fibrillation:
A Single Centre Study

Wagqas Alam, Syed Aqeel Hussain, Rehan Masroor, Syed Muzaffar Hasan Kirmani, Muhammad Ali, Fahd Ur Rehman, Rehana Javaid,
Hafsa Khalil

Armed Forces Institute of Cardiology/National Institute of Heart Diseases (AFIC/NIHD)/National University of Medical Sciences (NUMS) Rawalpindi, Pakistan

ABSTARCT

Objective: To find out the association of CHA,;DS,-V ASc score with postoperative atrial fibrillation in cardiac surgery patients.
Study Design: Analytical Cross-Sectional study.

Place and Duration of Study: Cardiothoracic Anaesthesia and Adult Cardiac Critical Care department, Armed Forces Institute
of Cardiology and National Institute of Heart Diseases (AFIC/NIHD), Rawalpindi Pakistan, from Feb 2022 to Apr 2022.
Methodology: After IERB approval, 186 adult patients of POAF with the prevalence of 9.7%undergoing CABG surgery were
included in the study. Their demographic data and CHA>DS,-VASc score, originally used to find the risk of stroke in patients
with atrial fibrillation, was calculated pre-operatively. They were followed for 48 hours postoperatively for any episode of
post op atrial fibrillation (POAF). Data including pre op drugs, type of surgery, number of grafts, inotropic support and POAF
timing after surgery was recorded and analysed by SPSS v 21.0.

Results: Incidence of POAF in our study patients was 17.2% (n=32). Mean time of onset of POAF was 24.75+16.05 hours.
Patients who developed POAF had higher CHA;DS>-VASc score 3.06+1.21 compared with those who did not develop POAF
2.61+0.97. This association was statistically significant (p-value=0.023). Among the variables of CHA>DS»>-VASc score, age had
significant association with POAF (p-value= 0.001). No difference was found between on pump vs off pump surgery in terms
of POAF (p-value=0.539).

Conclusion: This study found that CHA>DS,-VASc score has significant association with POAF after CABG surgery. It is a
simple and easy scoring system which can be calculated in preoperative period. Patients at increased risk of POAF can be
identified and given prophylactic treatment to reduce morbidity and mortality.
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INTRODUCTION

One of the common complications of cardiac
surgery is postoperative atrial fibrillation (POAF),
which is associated with the increased risk of stroke,
prolonged ICU and hospital stay, and increased
mortality.! It is considered as second most costly
complication after cardiac surgery due to its high
incidence.2 The incidence of POAF after cardiac
surgery is reported around10% to 35%.% A local study
conducted in a tertiary care hospital showed 9.7%
prevalence of POAF after cardiac surgery.# It is higher
in valve surgeries than coronary artery bypass grafting
(CABG) surgery. Surgical traumas, inflammatory
response of cardiopulmonary bypass, oxidative stress
due to reperfusion and electrolyte imbalances have
been involved in the occurrence of POAF. The risk of
development is highest immediately after surgery to 18
hours postoperatively and then between 36 to 48 hours
after surgery.® Preoperative risk factors which are
associated with POAF include male gender, advanced
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age, hypertension, congestive heart failure, left atrial
enlargement, diabetes, COPD, chronic kidney disease
and thyroid dysfunction.®

Some scoring systems have been utilized to
predict the new onset of atrial fibrillation, such as FHS
(Framingham Heart Study) score, the ARIC
(Atherosclerosis Risk in Communities Study) score,
and the CHARGE-AF (Cohorts for Heart and Aging
Research in Genomic Epidemiology-Atrial Fibrillation)
score but these have not been utilized for prediction of
POAF. CHA;DS,-VASc score as shown in Table-],
combines cardiovascular and non-cardiovascular
characteristics to determine a patient’s risk of stroke.
Parameters included in this score are congestive heart
failure or LV dysfunction, hypertension, age, diabetes,
stroke, vascular disease and female gender. This score
is originally used to predict risk of stroke in patients
with atrial fibrillation. It is suggested that this scoring
system can be used to predict the risk of atrial
fibrillation after cardiac surgery.” A score of more than
3 is considered to be associated with a higher risk of
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atrial fibrillation.® This study aims to find out the
association of CHA»DS>-VASc score with POAF in our
patients so that we can start prophylactic treatment in
high-risk patients to reduce morbidity, mortality and
cost of treatment.

METHODOLOGY

This Cross-Sectional study was conducted in
Cardiothoracic Anaesthesia and Adult Cardiac Critical
care department, Armed Forces Institute of Cardiology
and National Institute of Heart Diseases from February
2022 to April 2022.

Sample Size: The calculated sample size by taking
9.7% prevalence of POAF after cardiac surgery in a
local study was 135 but we included 186 patients.*
Inclusion Criteria: All consecutive patients under-
going cardiac surgery including on pump & off-pump
CABGs were included in the study.

Exclusion Criteria: Patients with preoperative and
intraoperative arrhythmias, pacemakers, on antiarrhy-
thmic agents (verapamil, diltiazem, amiodarone, and
digoxin), hyperthyroid, valve surgeries, combined
CABG and valve surgeries, and re-openings were
excluded from the study. Non-probability Consecutive
sampling technique was used.

The data was collected after the official approval
from ethical board of research AFIC-NIHD(IERB#
9/2/R&D/2022/170). Preoperative evaluation was
done one day before surgery including a detailed
history and physical examination of each patient. The
CHADS>-VASc score was calculated during Preopera-
tive evaluation. Echocardiography finding of left
ventricular function and ejection fraction were noted.
Medications including beta-blockers, angiotensin-
converting enzyme inhibitor (ACEI)/angiotensin re-
ceptor blockers (ARB), and statins were noted.
B-Blockers and statins were continued till the day of
surgery. Type of surgery, on-pump or off-pump, car-
diopulmonary bypass time, cross-clamp time, number
of grafts and perioperative inotropic supports were
noted. Patients were followed for two days posto-
peratively and new-onset POAF (an episode of Atrial
Fibrillation that sustained for 30 seconds) was recorded
with the time of onset after surgery.

All the data was analysed by SPSS v 21.0. Cate-
gorical variables are presented as frequencies (percent)
while continuous variables are presented as meantSD.
Statistical tests such as chi square and t-test were
applied for comparison and to measure the signifi-
cance. p-value less than 0.05 was considered signi-

ficant by taking 95% confidence interval and 5%
margin of error.

RESULTS
In this study 186 patients undergoing CABG
surgery were included. They were followed for 48

hours postoperatively for atrial fibrillation to find its
association with CHA»DS>-VASc score (Table-I).

Table-I: CHA2DS: -VASc Score

Congestive cardiac failure/LV Yes:1
dysfunction(LVEF<45%) No: 0
. Yes: 1
Hypertension No: 0
275 years :2
Age 65-74 years : 1
< 65 years: 0
. . Yes: 1
Diabetes mellitus No: 0
N . Yes: 2
Stroke/ transient ischemic attack No: 0
Vascular disease (prior MI/carotid or Yes: 1
peripheral vascular arterial disease) No: 0
Yes: 1
Female Gender No: 0

Incidence of POAF in these patients was 17.2%
(n=32). Mean time of onset of POAF was 24.75%+16.05
hours. Minimum time of onset after surgery was two
hours. Patients who developed atrial fibrillation had
higher CHA»DS>-VASc scores and this association was
statistically ~ significant (p-value=0.023). Patients’
characteristics and medical history in POAF group and
non-POAF group is shown in Table-II.

Table II. Patients Characteristics and Medical history

Non-
Parameter (::;;:3) ::2?21; POAF | p-value
(n=154)
Age (years)
(MeantSD) 58.54+9.31| 63.62+7.12(57.49+9.39 | 0.001
Male | 168(90.3%)| 30(17.9%) [138(82.1%)
Gender 5 nale | 1897) | 201.1%) | 16(889%) | °%
EF(%) 50.39+8.83| 51.25+9.05| 50.22+8.8 | 0.55
E?;])Dysmmhon 46(247) | 8(17.4) | 38(82.6) | 0.564
E(Z/P)ertens“’“ 112(60.2) | 22(19.6) | 90(80.4) | 0.189
Diabetes n(%) 80(43) | 16(20) | 64(80) | 0.247
Stroke n(%) 6(3.2) - 6(100) 0.42
Ez’,f/a)m“kers 128(68) | 20(15.6) |108(84.4) | 0.259
ACE/ARBn(%) | 5831.2) | 8(138) | 50862) | 0.272
Statins n(%) 102(54.8)| 14(13.7) | 88(863) | 0.117

Intraoperative findings and inotropic support
between groups is compared in Table-III. In On pump
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cases mean CPB time was 123+39.65 minutes and mean
cross clamp time was 77.6+31.7 minutes.

Table-III: Intraoperative findings and Inotropic Support

Parameter Total POAF |Non-POAF p-
(n=186) (n=32) (n=154) |value
CABG ON Pump n(%)| 106(57) 18(17) 88(83) 0.539
Off Pump n(%) 80(43) 14(17.5) | 66(82.5) )
Number of Grafts
(MeanzSD) 3.2440.75 | 3.18+0.53 | 3.250.79 | 0.626
IABP n(%) 24(129) | 4(16.7) | 20(83.3) | 0.603
Adrenaline n(%) 136(73.1) | 26(19.1) | 110(80.9) | 0.179
Noradrenaline n(%) 120(64.5) | 28(23.3) | 92(76.7) | 0.002
Dobutamine n(%) 86(46.2) | 18(20.9) | 68(79.1%) | 0.146
CHA, DS, -VASc
Score (Mean+SD) 2.68+1.02 | 3.06+1.21| 2.61+0.97 | 0.023

Mean CHA»DS,-VASc Score for all 186 patients
was 2.68+1.02. POAF group had higher CHA,DS,-
VASc Score of 3.06£1.21 as compared to non POAF
group 2.61+0.97. Association of higher CHA>DS>-VASc
Score with development of POAF was found signi-
ficant with p-value of 0.023. Figure illustrates distri-
bution of number of cases with CHA,DS;-VASc Score.

12

10 10
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2 -
0

1 2 3 4 5

Figure: Association of CHA2DS2-VASc Score with POAF

DISCUSSION

Main finding of this study is the statistically
significant association of CHA»DS»-VASc score with
POAF after CABG surgery. Group of patients who
developed atrial fibrillation had higher mean score
(3.06£1.21) as compared to the group who had no
episode of AF (2.68+1.02). Similar results were found
by Krishna VR et al. who showed that CHA,DS>-VASc
score of 3 had positive predictive value of 50% (95%
CL: 32.92-67.08) and negative predictive value of
96.63% (95% CI: 89%-99.61%) for POAF.” In their study
Mortazavi et al. concluded that CHA,DS,-VASc score
of 22 (OR: 1.813, 95% CI: 1.220-2.694) was associated
with POAEF.? Sareh et al. and Chua et al. also found that

patients having score of two or more are at increased
risk of atrial fibrillation after cardiac surgery.l0!! In
another study after valve surgeries a score of 4 was
considered significant to predict atrial fibrillation.!2

Among the variables of CHA»DS>--VASc score
age, hypertension and low ejection fraction are
considered as most consistent factors associated with
post op atrial fibrillation after cardiac surgery.1>-1> But
in our study we found only age as significant factor (p-
value= 0.001) associated with POAF after CABG
surgery. Other factors including hypertension and left
ventricular dysfunction did not show any significant
association. Benjamin et al. also found age as strong
predictor of post cardiac surgery atrial fibrillation.1®

Our study did not find any significant reduction
in POAF with the use of beta blockers, statins and ACE
inhibitors. Similar to our study preoperative statins,
ACE inhibitors and ARBs did not show reduction of
atrial fibrillation after cardiac surgery in other
studies.1”18 Contrary to our study a metaanalysis sho-
wed beta blockers were associated with fewer episodes
of atrial fibrillation after surgery.’” Off pump CABG
surgery is considered to be associated with fewer
episodes of atrial fibrillation than on pump CABG
surgery.?021 In contrast we did not find any significant
difference between on pump and off pump CABG
surgery in terms of POAF. Similar to our study it is
found that number of grafts is not associated with
increased risk of atrial fibrillation after CABG surgery.
Even type of grafts did not show any association.?

In our study the incidence of POAF after CABG
surgery was 17.2% which is consistent with the inci-
dence quoted in international studies.> Mechanism of
POAF is not clearly understood but it is proposed that
surgical trauma, ischemic stress during CPB, pro-
inflammatory markers during reperfusion and electro-
lyte imbalance result in generation of atrial fibrillation.
Development of atrial fibrillation after cardiac surgery
increases morbidity and mortality. ICU stay and
hospital admission gets prolonged which result in
higher cost of treatment and use of extra resources. It
has been shown that prophylactic use of beta blockers
and amiodarone are associated with lesser episodes of
atrial fibrillation after cardiac surgery.!%? Antiarrhy-
thmic drugs like amiodarone have their own side
effects so these drugs should be used in selected high
risk patients. As our study and other similar studies
showed that patients with high CHA>DS>-VASc score
(score of 3 or more) are at increased risk of atrial
fibrillation so we can start preoperative beta blockers
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in these patients and give prophylactic perioperative
amiodarone to prevent episodes of atrial fibrillation.
LIMITATIONS OF STUDY

The limitations of our study included just 48 hours
follow up of patients, small smaple size and single centre
study. To increase the scope of study it can be done in
multiple institutes, increase the the number of patients and
follow up for seven to thirty days so that results may be
more authentic and further complications associated with
atrial fibrillation can be recorded.

CONCLUSION

This study found that CHA»DS,-VASc score is a good
tool to predict post op atrial fibrillation after CABG surgery.
It is a simple and easy scoring system which can be calcula-
ted in preoperative period. Patients at increased risk of
POAF can be identified and given prophylactic treatment to
reduce morbidity and mortality.

ACKNOWLEDGMENT

I am deeply grateful to my supervisor for his guidance,
patience and support who provided insight and expertise
that greatly assisted my research project. I also want to share
my gratitude for Comdt Exec Dir AFIC/NIHD & HOD R&D
for their support and contribution in completion of the
research paper.

Conflict of Interest: None.
Author’s Contribution

Following authors have made substantial contributions to the
manuscript as under:

WA: Concept, Literature review, Manuscript writing

SAH: Concept, Manuscript review, intellectual contribution,
RM: Data analysis, intellectual contribution, formatting
SMHK: Manuscript review, critical review, Proof read

MA: Data collection, data management, formatting

FUR: Data collection, referencing, study design

RJ: Data analysis, interpretation, editing

HK: Data analysis, interpretation, editing

Authors agree to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of
any part of the work are appropriately investigated & resolved.

REFERENCES

1. Filardo G, Damiano R]J, Ailawadi G, Thourani VH, Pollock BD, Sass
DM, et al. Epidemiology of new-onset atrial fibrillation following
coronary artery bypass graft surgery. Heart Br Card Soc 2018;
104(12): 985-992.

2. Mehaffey JH, Hawkins RB, Byler M, Charles EJ, Fonner C, Kron I, et
al. Cost of individual complications following coronary artery bypass
grafting. ] Thorac Cardiovasc Surg 2018; 155(3): 875-882.€1.

3. Echahidi N, Pibarot P, O'Hara G, Mathieu P. Mechanisms,
prevention, and treatment of atrial fibrillation after cardiac surgery. J
Am Coll Cardiol 2008; 51(8): 793-801.

4. Rajput HAS, Khan F, Zargar UQ, Igbal F, Shamim K, Wahab A, et al.
Association of Atrial Fibrillation With Patient Charac-teristics in
Postoperative Coronary Artery Bypass Grafting Surgery. Cureus
2010; 13(11): €19800.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Greenberg JW, Lancaster TS. Post-operative atrial fibrillation follo-
wing cardiac surgery: a persistent complication. Eur ] Cardio-Thorac
Surg Off ] Eur Assoc Cardio-Thorac Surg 2017; 52(4): 665-672.

Matos JD, Sellke FW, Zimetbaum P. Post-Cardiac Surgery Atrial
Fibrillation: Risks, Mechanisms, Prevention, and Management. Card
Electrophysiol Clin 2021; 13(1): 133-140.

Krishna VR, Patil N, Nileshwar A. Prospective evaluation of the
utility of CHA2DS2-VASc score in the prediction of post-operative
atrial fibrillation after off-pump coronary artery bypass surgery - An
observational study. Ann Card Anaesth 2020; 23(2): 122-126.

Burgos LM, Seoane L, Parodi JB. Postoperative atrial fibrillation is
associated with higher scores on predictive indices. ] Thorac
Cardiovasc Surg 2019; 157(1): 2279-2286.

Mortazavi SH, Oraii A, Goodarzynejad H, Bina P, Jalali A, Ahmadi
Tafti SH, et al. Utility of the CHA2DS2-VASc Score in Prediction of
Postoperative Atrial Fibrillation After Coronary Artery Bypass Graft
Surgery. ] Cardiothorac Vasc Anesth 2022; 36(5): 1304-1309.

Sareh S, Toppen W, Mukdad L, Satou N, Shemin R, Buch E, et al.
CHADS? score predicts atrial fibrillation following cardiac surgery. ]
Surg Res 2014; 190(2): 407-412.

Chua SK, Shyu KG, Lu M]J, Lien LM, Lin CH, Chao HH, et al. Clinical
utility of CHADS2 and CHA2DS2-VASc scoring systems for
predicting postoperative atrial fibrillation after cardiac surgery. J
Thorac Cardiovasc Surg 2013; 146(4): 919-926.€1.

Yin L, Ling X, Zhang Y, Shen H, Min ], Xi W, et al. CHADS2 and
CHA2DS2-VASc Scoring Systems for Predicting Atrial Fibrilla-tion
following Cardiac Valve Surgery. PLoS ONE 2015; 10(4): e0123858.
Frendl G, Sodickson AC, Chung MK, Waldo AL, Gersh BJ, Tisdale JE,
et al. 2014 AATS guidelines for the prevention and management of
perioperative atrial fibrillation and flutter for thoracic surgical
procedures. ] Thorac Cardiovasc Surg 2014; 148(3): €153-193.

January CT, Wann LS, Calkins H, Chen LY, Cigarroa JE. AHA/ACC/
HRS Focused Update of the 2014 AHA/ACC/HRS Guideline for the
Management of Patients With Atrial Fibrillation: A Report of the
American College of Cardiology/American Heart Association Task
Force on Clinical Practice Guidelines and the Heart Rhythm Society. J
Am Coll Cardiol 2019; 74(1): 104-132.

Seo EJ, Hong ], Lee HJ. Perioperative risk factors for new-onset
postoperative atrial fibrillation after coronary artery bypass grafting:
a systematic review. BMC Cardiovasc Disord 2021; 21(1): 418-422.
Pollock BD, Filardo G, da Graca B, Phan TK, Ailawadi G. Predicting
New-Onset Post-Coronary Artery Bypass Graft Atrial Fibrillation
With Existing Risk Scores. Ann Thorac Surg 2018; 105(1): 115-121.
Chen S, Acou WJ, Kiuchi MG, Meyer C, Sommer P. Association of
Preoperative Renin-Angiotensin System Inhibitors With Prevention
of Postoperative Atrial Fibrillation and Adverse Events: A Systematic
Review and Meta-analysis. JAMA Netw Open 2019; 2(5): €194934.
Pretorius M, Murray KT, Yu C, Byrne JGAngiotensin-Converting
Enzyme Inhibition or Mineralocorticoid Receptor Blockade Do Not
Affect Incidence of Atrial Fibrillation in Patients Undergoing Cardiac
Surgery. Crit Care Med 2012; 40(10): 2805-2812.

Kim SH, Jang M]J, Hwang HY. Perioperative Beta-Blocker for Atrial
Fibrillation after Cardiac Surgery: A Meta-Analysis. Thorac
Cardiovasc Surg 2021; 69(2): 133-140.

Velioglu Y, Yuksel A. Predictors of Postoperative Atrial Fibrilla-tion
after Beating-Heart Coronary Artery Bypass Surgery: Is Cardiopul-
monary Bypass a Risk Factor? Acta Cardiol Sin 2019; 35(5): 468-475.
Jiang Y, Xu L, Liu Y, Deng B, Dong N, Chen S. Beating-heart on-
pump coronary artery bypass grafting vs. off-pump coronary artery
bypass grafting: a systematic review and metaanalysis. ] Thorac Dis
2021; 13(7): 4185-4194.

Lotfi A, Wartak S, Sethi P, Garb J, Giugliano GR. Postoperative atrial
fibrillation is not associated with an increase risk of stroke or the type
and number of grafts: a single-center retrospective analysis. Clin
Cardiol 2011; 34(12): 787-790.

van der Does WFB, de Groot NMS. Prophylaxis with amiodarone for
postoperative atrial fibrillation: when and who? J Thorac Dis 2018;
10(Suppl 33): S3831-S3833.

Pak Armed Forces Med ] 2022; 72 (Suppl-3): S 579



