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RÉSUMÉ

Le dysfonctionnement rénal améliore-t-il la valeur 
prédictive du score HATCH pour la fibrillation au-
riculaire postopératoire ?

Introduction. La fibrillation auriculaire postopéra-
toire (FAPO) est une complication arythmique fré-
quente en chirurgie cardiaque. Les études de cette 
complication potentielle n’ont pas été en mesure d’élu-
cider son étiologie or d’identifier les facteurs prédictifs 
de sa survenue.
L’objectif de l’étude était d’évaluer le rôle prédictif 
du dysfonctionnement rénal pour la FAPO chez les 
patients subissant des interventions de chirurgie car-
diaque. Nous avons également cherché à déterminer 
le rôle de la dysfonction rénale dans l’amélioration de 
la précision diagnostique du score HATCH (qui asso-
cie l’hypertension (H), l’â ge au-dessus de 75 ans (A), 
des anté cé dents d’accidents vasculaires cé ré braux ou 
isché miques transitoires (T), une maladie pulmonaire 
chronique obstructive (C), et une défaillance cardiaque 
(H)) pour la FAPO.
Matériel et méthodes. Cette étude observation-
nelle monocentrique prospective a inclus 178 patients 
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INTRODUCTION

Despite the significant advancements in sur-
gical techniques, postoperative atrial fibrillation 
(POAF) remains a frequent arrhythmic complication 
in cardiac surgery1-4. Extensive studies of this poten-
tial and costly complication over the past decades 
have demonstrated the limited ability/performance 
to predict its occurrence5-8. Therefore, ongoing at-
tempts to improve the accuracy of existing models 
is essential, to identify the high-risk subgroup of 
patients in whom prophylactic measures must be ap-
plied9-11. The HATCH score has been described for 
the first time by De Vos et al12 and includes the fol-
lowing parameters: hypertension HTN (1 point), age 
above 75 years (1 point), transitory ischemic attack 
(TIA)/stroke (CVA) (2 points), chronic obstructive 
pulmonary disease (COPD) (1 point), heart failure (2 
points). Analysing the individual risk factors, these 
authors concluded that HATCH score is a strong in-
dependent predictor of transition from paroxysmal 

to permanent AF. HATCH score is also proven to be 
a simple and readily available clinical tool for POAF 
risk determination after coronary artery by-pass graft-
ing (CABG). Several high-scale studies on the predic-
tive role of comorbidities for POAF occurrence found 
renal dysfunction to be a significant POAF predic-
tor13,15-16. Since HATCH score does not include this 
potentially highly significant comorbidity, we aimed 
to investigate whether its inclusion would improve 
the predictive accuracy of HATCH for POAF.

THE OBJECTIVE OF THIS STUDY was to evaluate the 
predictive role of renal dysfunction for POAF in pa-
tients undergoing cardiac surgery interventions. We 
also aimed to determine its additive role to improve 
diagnostic accuracy of HATCH score for POAF.

MATERIAL AND METHODS

This prospective monocentric observation-
al study included 178 consecutive patients who 

consécutifs ayant subi une intervention de chirurgie 
cardiaque à la Clinique universitaire d’État de chirur-
gie cardiaque de Skopje, République de la Macédoine 
du Nord, entre septembre 2017 et septembre 2018. Les 
patients ont été divisés en deux groupes, selon l’ab-
sence ou l’occurence de FAPO. Le score HATCH a été 
calculé et enregistré pour chaque patient. Un nouveau 
score R-HATCH est dérivé en ajoutant le dysfonction-
nement rénal au score HATCH existant et sa valeur 
prédictive pour la FAPO a été testée et comparée à 
HATCH.
Résultats. La FAPO est survenue chez 90 des 178 
patients (50,56%). La RFG moyenne dans le groupe 
développant FAPO était significativement plus faible, 
78,4±26,9 vs 93,0±29,0 ml/min/1,73m2 (p=0,0005). 
Les patients avec RFG < 60 ml/min/1,73m2 avaient un 
risque presque 5 fois plus élevé de développer FAPO. 
L’ajout du dysfonctionnement rénal au score HATCH 
a amélioré sa précision prédictive dans notre étude. 
L’aire sous la courbe caractéristique de fonctionnement 
du récepteur a augmenté de 0,73 à 0,76 (p < 0,001).
Conclusions. L’ajout d’un dysfonctionnement rénal 
préopératoire pourrait améliorer la précision diagnos-
tique du score HATCH pour la FAPO.

Mots-clés: fibrillation auriculaire, dysfonctionne-
ment rénal, HATCH score, chirurgie cardiaque.

HATCH score and its predictive value for POAF was 
tested and compared to HATCH.
Results. POAF occurred in 90 of 178 patients 
(50.56%). The average eGFR in the group developing 
POAF was significantly lower, 78.4±26.9 vs 93.0±29.0 
ml/min/1,73m2 (p=0.0005). Patients with GFR 
<60ml/min/1.73m2 had almost a 5 times greater risk 
of developing POAF. The addition of renal dysfunc-
tion to HATCH score improved its predictive accuracy 
in our study. The area under the receiver operating 
characteristic curve increased from 0.73 to 0.76 (p < 
0.001).
Conclusions. The addition of preoperative renal 
dysfunction could improve the diagnostic accuracy of 
HATCH score for POAF.

Keywords: postoperative atrial fibrillation, renal dys-
function, HATCH score, cardiac surgery.

Abbreviations:
POAF – postoperative atrial fibrillation; HATCH – 
Hypertension, Age, Transitory attack/stroke, Chronic 
obstructive pulmonary disease, Heart failure; HTN – 
hypertension; TIA/CVA – transitory ischemic attack/
stroke, COPD – chronic obstructive pulmonary dis-
ease; AF – atrial fibrillation; MDRD – Modification 
of Diet in Renal Disease Study; eGFR- estimated 
glomerular filtration rate; BSA – body surface area; 
BMI – body mass index; HF – heart failure; CMP – 
cardiomyopathy; DM2 – type 2 diabetes mellitus; 
PAD – peripheral artery disease; CKD – chronic kid-
ney disease; CABG – Coronary artery by-pass grafting.
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underwent cardiac surgery interventions in the State 
University Clinic of Cardiac Surgery of Skopje, 
Republic of North Macedonia, between September 
2018- September 2019. The patients were divided in 
two groups, according to occurrence or absence of 
POAF (POAF (+) and POAF (-) group). The inclusion 
criteria in the study were age >18 years, indication 
for cardiac surgery intervention and absence of atrial 
fibrillation, signed informed consent, while exclu-
sion criterium was age<18 years. Complete medical 
records were prospectively collected to investigate 
the relationships between demographic data, comor-
bidities, renal function and the risk of POAF after 
cardiac surgery. Blood samples were drawn the day 
before the cardiac surgery, for the measurement of 
serum creatinine. Renal dysfunction was defined as 
an estimated glomerular filtration rate (eGFR) of <60 
mL/min/1.73m2. Laboratory tests were obtained, to 
calculate the eGFR according to MDRD formula 
(GFR = 186 × serum creatinine-1.154 × age-0.203 × 
1.212 (black) × 0.742 (female)13. The value of HATCH 
score was calculated and recorded for each patient12. 
Continuous electrocardiographic telemetry for the 
occurrence of POAF was obtained for each patient 
during the entire hospital stay. POAF was defined 
as an episode of sustained atrial fibrillation lasting 
>30 seconds, recorded by continuous electrocardio-
gram monitorization throughout hospitalization fol-
lowing cardiac surgery, as described previously1. This 
study was approved by the institutional review board 
for human subjects at our institution (approval no. 
03-4314/3, date of approval 20.09.2018), and each 
patient signed an informed consent for participation 
in the study.

The statistical analysis was performed with SPSS 
software package, version 22.0 for Windows (SPSS, 
Chicago, IL, USA). The analysis of attributive (quali-
tative) series was done by determining the coefficient 
of relations, proportions and rates. Numerical series 
were analysed using central tendency and dispersion 
measures. Risk factors were quantified using odd ra-
tio (OR) and confidence intervals (CI). Univariate 
and multiple logistic regression analysis, as well as 
Enter and Backward Conditional, were used to deter-
mine and quantify the independent significant pre-
dictors of POAF (+) status. The difference between 
the area under the curve (AUC) of two receiver oper-
ating characteristic (ROC) curves was analysed with 
Mann-Whitney U test (Z/p). A p value <0.05 was con-
sidered statistically significant.

RESULTS

The incidence of POAF in our study was 50.56%. 
The median value of time to POAF occurrence was 2 
(range 0-7) days postoperatively. Preoperative demo-
graphics of patients in both groups are presented in 
Table 1.

The patients in POAF(+) group were signifi-
cantly older, with a mean age of 67.2±8.4 vs 60.6±9.4 
years in the POAF(-)group (Mann-Whitney U Test: 
Z=-4.963, p=0.00001). No significant gender differ-
ence was noted between the two groups (p=0.914).

CABG was performed in 107 patients, aortic 
valve surgery in 127 patients, mitral valve surgery in 
17 patients, Bentall procedure in 10 patients, ascend-
ing aorta replacement in 8 and left atrial myxoma re-
moval in 2 patients. The statistical analysis showed a 

Table 1. Preoperative demographics of patients with and without postoperative atrial fibrillation.

POAF(+) N=90 POAF(-)
N=88 p-value

Age (years)
Sex (ref. female)

67,21±8,41
33.3%

60.62±9.40
34.09%

0.003
0.914

BSA (m2) 1.87±0.19 1.87±0.20 0.996

BMI (kg/m2) 28.22±4.57 27.95±4.38 0.337

Smokers
Comorbidities

HT
HF

CMP
DM2

TIA/CVA
PAD
CKD

COPD

45.56%

10/9 (11.11%)
22/90 (24.44%)
21/90 (23.33%)
31/90 (34.44%)
12/90 (13.33%)
19/90 (21.11%)
50/90 (55.56%)
55/90 (66.11%)

45.45%

19/88 (21.59%)
15/88 (17.05%)
16/88 (18.18%)
36/88 (40.91%)

7/88 (7.95%)
15/88 (17.05%)
24/88 (27.27%)
25/88 (28.41%)

0.989

0.058
0.223
0.397
0.373
0.245
0.490

0.0001*
0.00001*

Legend: Results are shown as mean ± SD. BSA – body surface area, BMI – body mass index, HT – hypertension, HF – heart 
failure, CMP – cardiomyopathy, DM2 – type 2 diabetes mellitus, TIA/CVA-transitory ischemic attack/stroke, PAD – periph-
eral artery disease, CKD – chronic kidney disease, COPD – chronic obstructive pulmonary disease.
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significant association between the POAF status and 
type of surgery only for mitral valve surgery. POAF(+) 
status was significantly more frequent after mitral 
valve surgery (Pearson Chi-square test=7.5992, df=1, 
p=0.0058).

The patients in the POAF(+) group had multiple 
comorbidities. There was a significant association be-
tween the presence of COPD and POAF occurrence 
(Pearson Chi-square test=14.653, df=1, p=0.0001). 
Chronic kidney disease (CKD) was 3.33 times more 
often in the POAF(+) group of patient, OR=3.33 [95% 
CI(1.78-6.23)].

POAF and eGFR

The mean eGFR value in the POAF(+) and 
POAF(-) group was 78.4±26.9 [95% CI (72.7-84.0)] vs 
93.0±29.0 ml/min/1,73m² [95% CI (86.9-99.2)]. We 
found a significantly lower eGFR in the POAF(+) 
group compared to POAF(-) group [t-test (176)=-3.4983; 
p=0.0005] (Table 2).

Additionally, we performed the analysis of eGFR 
below and above 60 ml/min/1.73m². An eGFR< 60 
ml/min/1.73m² was found in 24 (26.7%) patients 
from the POAF(+) group vs 6 (6.8%) patients from 
the POAF(-) group (Pearson Chi-square test=12.509, 
df=1, p=0,0004). The eGFR< 60 ml/min/1.73m² was 
4.969 times more frequently found in the POAF(+) 
group, OR=4.969 [95% CI (1.92-12.87)] (Fig. 1).

POAF and HATCH score
HATCH score ranges from 0 (no risk) to 7 (maxi-

mal risk). A HATCH score greater than 2 was more 
common in the POAF(+) group. In other words, pa-
tients developing POAF had higher values for HATCH 
score in comparison to patients without POAF. We 
found a significant association between POAF(+) status 
and the value of HATCH score (Fisher Feaman Halton 
exact test: p=0.000008) (Fig. 2).

One of the objectives of this study was to de-
termine the predictive role of HATCH for POAF. 

Table 2. Analysis according to POAF status and eGFR.

Parameters Number
(N) Average Standard 

deviation Min Max Median
95% CI of mean

Lower Upper

eGFR

POAF(+) 90 78.38 26.95 10 156 77.00 72.73 84.02

POAF(-) 88 93.06 29.02 15 175 90.00 86.91 99.20

Total 176 85.63 28.86 10 175 84.50 81.37 89.90

t-test (176)=3.4983; p=0.0005* *significant for p<0.05

Figure 1. Analysis of POAF status according to eGFR < 60 ml/min/1.73m2
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Figure 2. Association between POAF status and HATCH score.

Figure 3. Univariate logistic regression analysis of HATCH score for POAF.
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In the univariate regression analysis, each score unit 
of HATCH increases the risk of POAF by 97.70% 
(Exp(B)=1.977) [95%CI EXP(B) /1.470–2.659/] 
(p=0.0001) (Fig. 3).

POAF and R-HATCH score

We derived a new R-HATCH score, by add-
ing 1 point for renal dysfunction (eGFR< 60 
ml/min/1.73m2) or 0 points for eGFR ≥ 60ml/
min/1.73m2 to the original HATCH score.

An increase of R-HATCH score by a single unit 
increases the POAF risk by 114.70% (Exp(B)=2.147) 
[95%CI for EXP(B) /1.605–2.873/], significant for 
p<0.001 (p=0.000) (Fig. 4).

Multivariate binary logistic regression analysis 

for POAF

The backward conditional method was used to 
analyse and compare the predictive role of HATCH 

score and the new derived R-HATCH score for 
POAF. The global accuracy of the backward condi-
tional method is 69.70%, with a sensitivity of 57.80% 
and a specificity of 81.80% (Table 3).

We have found that R-HATCH score has a 
significantly higher predictive power for POAF 
(Wald=12.920, p=0.000) compared to HATCH score 
(Wald=5.019, p=0.025) (Table 4). Each R-HATCH 
score elevation significantly increases the risk for 
POAF by 508.80% (Exp(B)=6.088) [95%CI for EXP(B) 
/2.274–16.300/] significant for p<0.001 (p=0.000).

Differences in AUC of HATCH and R-HATCH 

scores

The new R-HATCH scoring model improved the 
diagnostic accuracy in predicting POAF when com-
pared to HATCH score. The area under the ROC 
curve increased from 0.731 to 0.761 (p<0.05 / Z=2.52; 
p=0.01) (Fig. 5).

Figure 4. Univariate logistic regression analysis of R-HATCH score for POAF.

Table 3. Predictive performance of HATCH and R-HATCH score for POAF*.

Observed

Predicted

POAF
Percentage Correct

No Yes

POAF
No 72 16 81.8

Yes 38 52 57.8

Overall 69.7

*The cut-off value is 0.500
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DISCUSSION

The review of recently published studies revealed 
an incidence of POAF of up to 40% after CABG and 
up to 62% after combined cardiac surgery interven-
tion3. In our study, the POAF incidence is similar 
to previously published data1-3. This study, as well as 
other studies, did not observe a significant associa-
tion between male gender and POAF8,9. As atrial fi-
brillation in general, POAF incidence also increases 
with age, and it was confirmed as an independent 
risk factor in our study, as well. However, previous 
studies have found conf licting results regarding 
the significance of several comorbidities. Our study 
found a significant association only between COPD 
and CKD with POAF occurrence, like several previ-
ously published studies11-16.

Different risk scoring models have been tested, 
but none of them reached high sensitivity and speci-
ficity for POAF prediction. Despite including some 
identical parameters with other risk scoring models, 

HATCH score appears to be a more significant pre-
dictor, which could be attributed to older age and 
higher number of points assigned for heart failure. 
The parameters included in HATCH score have po-
tentially an etiologic role in POAF development. On 
this background, the increased perioperative adrener-
gic stress and volume overload significantly increase 
the risk of POAF occurrence. HATCH score proved 
to be a significant independent predictor of POAF 
in this study, which is similar with the results of the 
study of Burgos et al17. ROC curve analysis shows, 
however, a moderate sensitivity and specificity for 
this scoring model.

Studies have confirmed the epidemiologic link be-
tween CKD and atrial fibrillation; however, the etio-
logical mechanisms are yet to be elucidated18-21. Both 
conditions share common risk factors, including hyper-
tension, diabetes mellitus and coronary artery disease. 
CKD-induced activation of renin–angiotensin–aldos-
terone system, decreased conduction velocity, electri-
cal and structural remodeling, stretch and fibrosis, 

Figure 5. Comparison of ROC curves for HATCH and R-HATCH score.

Table 4. Multivariate binary logistic regression analysis for POAF/ HATCH and R-HATCH score.

B S.E. Wald df Sig. Exp(B)
95% CI for EXP(B)

Lower Upper

HATCH 1.167 0.521 5.019 1 0.025 0.311 0.112 0.864

R-HATCH 1.806 0.503 12.920 1 0.000 6.088 2.274 16.300

Constant 1.530 0.340 20.193 1 0.000 0.217
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specifically of left atrial tissue, are the elements of 
a potential pathophysiological cascade resulting in 
POAF18,19,22,23. We established a strong negative lin-
ear correlation between eGFR and POAF. Therefore, 
we sought to determine whether the addition of this 
parameter could improve the diagnostic accuracy of 
HATCH score for POAF. The results of our study sug-
gest that the newly derived R-HATCH scoring model 
has improved diagnostic accuracy in comparison to 
HATCH score for POAF occurrence. This remains to 
be confirmed in further large scale studies.

There are several limitations of this study. First, 
our study only included episodes of POAF detected 
during the hospital stay. We might have missed epi-
sodes occurring in the outpatient setting afterwards. 
However, the median period of POAF onset in our 
study is in concordance with previously published 
literature, where POAF was observed during the 
first several days postoperatively. Second, the use of 
MDRD formula for eGFR estimation is possibly con-
founded by the fact that it includes age, a well-estab-
lished independent risk factor for POAF. Third, our 
study included CABG as well as valve surgery, mean-
ing a heterogeneous patient population. However, all 
interventions included on-pump technique and only 
a minority were mitral valve surgeries, which is con-
sidered a major risk factor for POAF.

CONCLUSIONS

The addition of renal dysfunction (eGFR<60 
ml/min/1.73m2) could improve the diagnostic ac-
curacy of the HATCH score for POAF occurrence. 
It is a simple and readily available clinical tool that 
would allow a better identification of the high-risk 
patient population towards whom prophylactic meas-
ures could be directed. Further large scale studies are 
needed to confirm these findings.
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