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Abstract

Introduction: Cardiovascular Diseases (CVSs) have become the leading cause of death
in India over the last century. This epidemiological shift is primarily due to an increase
in the prevalence of CVSs and CVD risk factors in India. Cardiac surgeries are among
the high risk surgeries and associated with mortality and morbidity. Euro SCORE and
ACSNSQIP (American College of Surgeon and National Surgical Quality Improvement
Program) is useful for predicting mortality associated with surgery. Methods: The
present study was carried out in consecutive 206 patients. The study was carried out in
adult patients who were scheduled to undergo coronary artery bypass surgery. Results:
Both ACS NSQIP score and EuroSCORE II were reasonably successful in assessing this
risk, but their performance was to some extent less predictive than that reported for
the overall cardiac surgical population, with the ACS NSQIP more consistently better
in predicting the risk than the EuroSCORE II. Conclusion: Our study showed better
discrimination and calibration with the ACS NSQIP scoring system in comparison

with Euro SCORE II.
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Introduction

In India, Cardiovascular Disease (CVD) is the main cause of
death 1. The expanding worldwide burden of cardiovascular
disease makes it even more important to close gaps in access to
diagnostic, prophylactic, and curative services in order to better
understand the prevalence of cardiovascular disease, detect
it more quickly, and adequately treat it. To correctly classify
patients prior to surgery, a variety of risk score systems have
been created. These methods have been used not just to identify
the most susceptible patients, but also to provide patient and
family counselling about the surgical risk and potential negative
outcomes, to monitor the hospital's standard of care, and for
continuous medical education and research.

EuroSCORE was first implemented in 1999 2, 1t is useful for
predicting surgical mortality and is considered the gold standard
for evaluating surgical practises, with over 1300 citations in the
modern medical literature. Recent findings have shown that
breakthroughs and improvements in knowledge and practises
over the decade after its inception may have led to overestimation
in some subgroups Pl. EuroSCORE II was launched in 2011 to
address the shortcomings of the prior edition .

Between 2006 and 2010, a study was conducted to determine
the prognostic accuracy of EuroSCORE I and II in 2931
consecutive patients who had valvular surgery. The average age
of these patients was 64 + 16. Valvular surgery performed
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on 70% of these patients. In the remaining individuals, it
was linked to coronary intervention and/or aorta surgery. At
30 days, mortality was 5.5% (162 points), with a mean Euro
SCORE I of 8.8% + 9.9% and a mean Euro SCORE II of the
5.9% + 7.5%. EuroSCORE I had a C-index of 0.77 (0.74-0.8)
while EuroSCORE 1I had a C-index of 0.81 (0.77-0.84). When
comparing anticipated and observed mortality, Euro SCORE I
(p<0.0001) indicated a significant difference (overestimation of
predicted mortality), whereas Euro SCORE II (p=0.33) showed
no difference (p=0.33) B1.

The Euro SCORE II and the previous logistic Euro SCORE
scores were used to evaluate 865 patients who underwent
isolated CABG surgery. When compared to the original logistic
Euro SCORE, Euro SCORE II (AUC 0.863, Brier score 0.030)
predicted operational mortality the best (AUC 0.849, Brier score
0.033). EuroSCORE 1II had an overall anticipated to observed
mortality ratio of 1.1, while the original logistic EuroSCORE
had a ratio of 1.7.
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EuroSCORE 1I predicted > 5-day ICU stay (AUC 0.786),
prolonged inotrope use (AUC 0.746), stroke (AUC 0.646), de
novo dialysis (AUC 0.810), and low output syndrome (AUC
0.810). (AUC 0.715). Furthermore, a high EuroSCORE II
quintile was found to be a strong predictor of late mortality
(p<0.0001) 1,

The ACS NSQIP calculator (American College of Surgeons
and National Surgical Quality Improvement Program) is a free
online tool that combines procedure-specific surgical risk with
20 patient characteristics. The programme assesses the risks of
15 different outcomes, which are graphed and compared to the
risk of an ordinary patient 7.,

The National Surgical Quality Improvement Program (ACS
NSQIP) of the American College of Surgeons now has a new
resource to help them enhance surgical quality for their patients.
The ACS QVP is a standards-based verification tool that uses
NSQIP risk-adjusted data to help sites improve quality across
surgical departments. The addition of ACS QVP to ACS NSQIP
acknowledges ACS NSQIP hospitals' commitment to quality
and encourages them to use ACS QVP to advance to the next
level of quality improvement. It's apparent that ACS NSQIP
facilities are already dedicated to providing high-quality care.
Hospitals will be able to make better use of their data, reports,
and quality improvement initiatives by adding QVP to the
foundation laid by NSQIP.

We planned a prospective observational study to compare the
EuroSCORE 1II with the ACS NSQIP score in adult cardiac
bypass surgical patients because the ACS NSQIP calculator has
not been investigated much in adult cardiac surgical operations.

Preoperative risk assessment and perioperative factors may
enable the identification of patients who are more likely to
experience postoperative difficulties and allow for postoperative
care techniques that enhance patient outcomes. This article
summarizes historical and more modern grading systems
for predicting patients who will have higher postoperative
morbidity and death.

Methods

After receiving clearance from the institutional ethical
committee and getting written and informed consent from the
patients, a prospective observational study was conducted.
This was done in 206 patients who were scheduled for elective
coronary artery bypass surgery at the same time. The operative
risk was calculated using EuroSCORE II (http://www.euroscore.
org) and ACS NSQIP (https://riskcalculator.facs.org) after a
thorough history, physical examination, and investigations.
The EuroSCORE II risked mortality, whereas the ACS NSQIP
risked mortality, significant complications, any complications,
readmission, return to the operating room, and discharge to a
nursing or rehab facility. Patients were prospectively fallowed
up in the postoperative period for the course of their hospital stay.

Statistical analysis

All these statistical analysis were done using SPSS version 19.0.

Results
The mean EuroSCORE in our study population was 2.7 + 1.79

mean ACS NSQIP score was 2.38 £+ 1.4. The mean EuroSCORE
in survived and expired was 2.604 + 2.552 and 3.67
+3.33 (p=0.004), whereas the ACS NSQIP in same population
was 2.149 +2.556 and 4.903 +2.995 (p=0.0001) [Table 1].

The discriminative capacities of both scoring systems were
analyzed by ROC curves and AUC of the both scoring systems
were calculated. The ACS NSQIP (C static=0.834) [Figure
1] scoring system has better discriminatory capacity than
EuroSCORE II (C static=0.676) [Figures 2 and 3, Table 2].

The correlation of the both the scoring system was statistically
significant (Pearson correlation coefficient=0.545, p<0.0001).
The calibration of EuroSCORE II and ACS NSQIP score by
Hosmer-Lemeshow test showed good calibration for both
(p=0.032 and p<0.001 respectively), but the calibration was
better in ACS NSQIP score in compared to EuroSCORE II
[Table 3].

Discussion

For collaborative surgical decision making, patient counselling,
performance clinical research, benchmarking, evaluation of new
medicines, and quality assurance, reliable 'Risk Assessment
Tools' are increasingly being used. Differences in the population
used to create scoring systems, the number of institutions
involved, the number of nations involved, countries in the
same geopolitical space, and, last but not least, prospective
participants. The disparity between these ratings was caused
by retrospective data. While most Risk Assessment Tools focus

Table 1: Group statistics.

Actual death N Mean Std. Deviation t
EuroSCORE Mortality 18  3.667 3.325 1.64
Il Survived 188 2.604 2.552 p=0.004
Risk of Death Mortality 18  4.833 2.995 4.195
by ACS
NySQIP Survived 188 2.149 2.556 p<0.001
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Figure 1: ROC curve of EuroSCORE II.
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Figure 2: ROC curve of ACS NSQIP score.
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Figure 3: ROC Curves of both EUROSCORE Il and ACS NSQIP scoring
systems.

Table 2: Area under the Curve (AUC).

Test Result AUC Std. Asymptotic 95% Confidence
Variable(s) Error Sig. Interval

Lower Upper

Bound Bound

EuroSCORE Il 0.653 0.065 0.032 0.526 0.781

riskof death by 4 837 0039 0 0761 0913

ACS NSQIP score

Table 3: ROC Curves of Both EuroSCORE Il and ACS NSQIP
Scoring Systems.

ACS NSsQIP

score EuroSCORE I
Number of patients 206 206
Deaths 18 18
Observed Mortality 8.73 8.73
Expected mortality 12(5.8%) 15 (7.28%)
AUC 0.837 0.653
H-L Statistics <0.001 0.032

solely on patient characteristics, NSQIP was one of the first to
attribute weightage to the intrinsic risk of surgical procedures
such as CABG. The EuroSCORE II scoring system underwent
extensive validation trials in European and North American
populations, whereas the ACS NSQIP scoring system relied on
data from a variety of North American institutions.

Boththe ACSNSQIPscore and the EuroSCORE Il risk score have
been widely validated in foreign populations and both provide
similar risk scores ®12, For EuroSCORE and EuroSCORE 11,
we discovered three studies in the Indian population. The first
was EuroSCORE (n=1000), which shown that this scoring
system is well-predictable in low and moderate-risk Indian
patients, but not so well in high-risk Indians [*]. The second
(n=1000) and third (n=1098) investigations on EuroSCORE
II indicated that low and intermediate risk populations had
reasonable predictability, whereas high risk populations had
overestimated risk [, We discovered a paucity of studies
on the ACS NSQIP scoring method in cardiac surgery patients
around the world, as well as in the Indian community. Only
one study (n=2254) found that the ACS NSQIP scoring system
had high discrimination performance as well as good data fit
U8 Qur research sought to determine the predictability of the
ACS NSQIP scoring system in comparison to the EuroSCORE
II scoring system in the Indian population, as well as to add to
the current knowledge.

According to our ROC curve analysis, the ACS NSQIP scoring
system has a superior discrimination capacity than EuroSCORE
II. In the case of the ACS NSQIP score, the AUC values
were comparable to other studies, but not in the case of the
EuroSCORE Il score ['*1¢1, The possible cause of the discrepancy
observed in the case of EuroSCORE II was a difference in the
type of studies (previous studies were retrospective and our
study was prospective). The Hosmer-Lemeshow test fit to data
showed good fit for both scoring systems, which is consistent
with previous publications.

Both the ACS NSQIP score and the EuroSCORE II were
reasonably successful in assessing this risk, but their
performance was less predictive than that reported for the
overall cardiac surgical population, with the ACS NSQIP more
consistently better in predicting the risk than the EuroSCORE
II. The EuroSCORE II always deduces significantly higher risk
scores than the ACS NSQIP score in the same patients.

Using the ACS NSQIP score or EuroSCORE 1I to assess the
risk of postoperative in-hospital mortality after CABG allows
for more informed decisions, which should encourage more
patients at low risk to proceed with CABG and those at high
risk to consider alternative therapies. It should also make
benchmarking surgical outcomes in these patients easier, and
it may help with patient selection for the much-needed trial
comparing CABG to Percutaneous Coronary Intervention (PCI)
in patients with severe LV dysfunction.

Conclusion

In comparison to EuroSCORE II, our study found that the
ACS NSQIP scoring system provided better discrimination and
calibration. As a result, the ACS NSQIP scoring system can
be used as a predictor in patients undergoing coronary artery
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bypass grafting surgery.

Acknowledgments

Authors grateful to SSPM Medical College and Lifetime
Hospital, Kasal, Sindhudurga and MGM Medical College,
Indore-452001 Maharashtra, India India for providing necessary
support and encouragement.

References

1. Srinath Reddy K, Shah B, Varghese C, Ramadoss A.
Responding to the threat of chronic diseases in India. Lancet.
2005;366:1744-1749.

2. Roques F, Nashef SA, Michel P, Gauducheau E, de Vincentiis
C, Baudet E, et al. Risk factors and outcome in European
cardiac surgery: Analysis of the EuroSCORE multinational
database of 19030 patients. Eur ] Cardiothorac Surg
1999;15:816-22.

3. Siregar S, Groenwold RH, de Heer F, Bots ML, Van der
Graaf Y, Van Herwerden LA. Performance of the original
EuroSCORE. Eur ] Cardiothorac Surg 2012; 41:746-54.

4. Nashef SA, Roques F, Sharples LD, Nilsson J, Smith C,
Goldstone AR, et al. EuroSCORE II. Eur ] Cardiothorac Surg,.
2012; 41:734-44.

5. Bouleti C, Iung B, Sophie P, Alkhoder S, Dilly MP, Himbert
D, et al. Is the EUROSCORE II reliable to estimate operative
mortality of valvular surgery?. American College of
Cardiology Foundation. 2014;63:A1948.

6. Ranjan R, Adhikary D, Mandal S, Saha SK, Hasan K,
Adhikary AB. Performance of EuroSCORE II and logistic
EuroSCORE in Bangladeshi population undergoing off-
pump coronary artery bypass surgery : A prospective cohort
study. JRSM Cardiovasc Dis. 2019;8.

7. Bilimoria CY, Liu Y, Paruch JL, Zhou L, Kmiecik TE, Clifford
YK, et al. Development and evaluation of the universal acs
nsqip surgical risk calculator: a decision aid and informed
consent tool for patients and surgeons. ] Am Coll Surg.
2013,217:833-842.

10.

11.

12.

13.

14.

15.

16.

Nilsson J, Algotsson L, Hoglund P, Lithrs C, Brandt J.
Comparison of 19 pre-operative risk stratification models in
open-heart surgery.Eur Heart J. 2006; 27:867-874.

Nilsson J, Algotsson L, Hoglund P, Liithrs C, Brandt J. Early
mortality in coronary bypass surgery: the EuroSCORE
versus The Society of Thoracic Surgeons risk algorithm. Ann
Thorac Surg. 2004; 77:1235-1239.

Chalmers J, Pullan M, Fabri B, McShane ], Shaw M, et al.
Validation of EuroSCORE II in a modern cohort of patients
undergoing cardiac surgery. Eur ] Cardiothorac Surg. 2013;
43:688-694.

Di Dedda U, Pelissero G, Agnelli B, De Vincentiis C,
Castelvecchio S, Ranucci M. Accuracy, calibration and clinical
performance of the new EuroSCORE II risk stratification
system. Eur ] Cardiothorac Surg. 2013; 43:27-32.

Ad N, Holmes SD, Patel ], Pritchard G, Shuman D], Halpin
L. Comparison of EuroSCORE II, original EuroSCORE,
and The Society of Thoracic Surgeons risk score in cardiac
surgery patients. Ann Thorac Surg. 2016;102:573-579.

Klein LW, Edwards FH, DeLong ER, Ritzenthaler L,
Dangas GD, Weintraub WS. ASCERT: The American
College of Cardiology Foundation-the Society of Thoracic
Surgeons Collaboration on the comparative effectiveness of
revascularization strategies. JACC Cardiovasc Interv. 2010;
3:124-126.

Pillai B, Baloria K, Selot N. Validation of the European
System for Cardiac operative risk evaluation-II model in an
urban indian population and comparison with three other
risk scoring systems. Ann Card Anaesth. 2015;18:335-42.

Malik M, Chauhan S, Malik V, Gharde P, Kiran U, Pandey
RM. Is EuroSCORE applicable to Indian patients undergoing
cardiac surgery?. Ann Card Anaesth 2010; 13:241-5.

Chung PJ, Carter TI, Burack JH, Tam S, Alfonso A, Sugiyama
G. Predicting the risk of death following coronary artery bypass
graft made simple: a retrospective study using the American
College of Surgeons National Surgical Quality Improvement
Program database. ] Cardiothorac Surg. 2015; 1-7.

Annals of Medical and Health Sciences Research | Volume 12 | Issue 5 | July-August 2022 151



https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(05)67343-6/fulltext
https://academic.oup.com/ejcts/article/15/6/816/425192
https://academic.oup.com/ejcts/article/15/6/816/425192
https://academic.oup.com/ejcts/article/15/6/816/425192
https://academic.oup.com/ejcts/article/41/4/746/645862?login=false
https://academic.oup.com/ejcts/article/41/4/746/645862?login=false
https://academic.oup.com/ejcts/article/41/4/734/646622
https://www.jacc.org/doi/abs/10.1016/S0735-1097%2814%2961951-3
https://www.jacc.org/doi/abs/10.1016/S0735-1097%2814%2961951-3
https://journals.sagepub.com/doi/10.1177/2048004019862125
https://journals.sagepub.com/doi/10.1177/2048004019862125
https://journals.sagepub.com/doi/10.1177/2048004019862125
https://journals.sagepub.com/doi/10.1177/2048004019862125
https://journals.lww.com/journalacs/Abstract/2013/11000/Development_and_Evaluation_of_the_Universal_ACS.9.aspx
https://journals.lww.com/journalacs/Abstract/2013/11000/Development_and_Evaluation_of_the_Universal_ACS.9.aspx
https://journals.lww.com/journalacs/Abstract/2013/11000/Development_and_Evaluation_of_the_Universal_ACS.9.aspx
https://academic.oup.com/eurheartj/article/27/7/867/436822?login=false
https://academic.oup.com/eurheartj/article/27/7/867/436822?login=false
https://linkinghub.elsevier.com/retrieve/pii/S0003497503017053
https://linkinghub.elsevier.com/retrieve/pii/S0003497503017053
https://linkinghub.elsevier.com/retrieve/pii/S0003497503017053
https://academic.oup.com/ejcts/article/43/4/688/441760?login=false
https://academic.oup.com/ejcts/article/43/4/688/441760?login=false
https://academic.oup.com/ejcts/article/43/1/27/351654?login=false
https://academic.oup.com/ejcts/article/43/1/27/351654?login=false
https://academic.oup.com/ejcts/article/43/1/27/351654?login=false
https://www.sciencedirect.com/science/article/abs/pii/S000349751600120X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S000349751600120X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S000349751600120X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1936879809008048?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1936879809008048?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1936879809008048?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1936879809008048?via%3Dihub
https://www.annals.in/article.asp?issn=0971-9784;year=2015;volume=18;issue=3;spage=335;epage=342;aulast=Pillai
https://www.annals.in/article.asp?issn=0971-9784;year=2015;volume=18;issue=3;spage=335;epage=342;aulast=Pillai
https://www.annals.in/article.asp?issn=0971-9784;year=2015;volume=18;issue=3;spage=335;epage=342;aulast=Pillai
https://www.annals.in/article.asp?issn=0971-9784;year=2015;volume=18;issue=3;spage=335;epage=342;aulast=Pillai
https://www.annals.in/article.asp?issn=0971-9784;year=2010;volume=13;issue=3;spage=241;epage=245;aulast=Malik
https://www.annals.in/article.asp?issn=0971-9784;year=2010;volume=13;issue=3;spage=241;epage=245;aulast=Malik
https://cardiothoracicsurgery.biomedcentral.com/articles/10.1186/s13019-015-0269-y
https://cardiothoracicsurgery.biomedcentral.com/articles/10.1186/s13019-015-0269-y
https://cardiothoracicsurgery.biomedcentral.com/articles/10.1186/s13019-015-0269-y
https://cardiothoracicsurgery.biomedcentral.com/articles/10.1186/s13019-015-0269-y

