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“The road to success is always under construction.”

Lily Tomlin

Some characteristics favored the great development of 
cardiovascular surgery; among them, creativity for developing 
techniques and devices and, mainly, much courage. Thus, 
cardiovascular surgery had a fantastic evolution, driven by 
its impact on the patient’s quality of life, quickly becoming 
one of the most performed procedures in the world.1 Maybe 
this would not have happened if not for two factors: on the 
one hand, the improvement of technical skills as a result of 
the increased surgical volume, and, on the other hand, the 
information from the databases analyzes.2,3 This has led to 
continuous improvement in perioperative techniques, devices, 
and outcomes.

This may explain the outcome improvement, even when 
procedures have become more complex and performed 
in increasingly severe patients.4 From the analysis of these 
records, some issues emerged to be resolved.5 This was when 
mortality risk scores were introduced to adjust and better 
understand the results. From that moment, and to achieve 
continuous improvement, implementing quality programs 
has become a necessity.6 Another important step was the 
hospitals’ public reporting initiatives, introducing the concept 
of transparency.7

However, other variables are involved since, with the 
increase in life expectancy, the indication for surgery 
has become more frequent in elderly and frail patients, 
thus increasing complication rate, hospital length of stay, 
and, consequently, costs.8 This has become a problem 
for payment sources, public or private, and optimizing 
would be the only option, especially in a system where 
hospitals and employees, for the most part, are reimbursed 
through fee-for-service models. This leads to a reflection 
of a model that privileges the concept that the more 
interventions or, the longer the time in the hospital, the 
better, in a system that does not necessarily reward the best 
result. Thus, hospitals with fewer complication rates could 

have lower compensation and vice versa.9 Therefore, the 
survival of this model, even with fair practices, started to 
be questioned.10

There are currently more than 50 value-based payment 
models, which can be chosen by the payment source, as they 
vary according to the risks and types of reimbursement.11 Most 
of the time, these models are characterized by one of the 
following alternatives: 1- cost reduction, without losing the 
quality of care; 2- quality improvement without cost increase; 
or, ideally, 3- quality improvement and cost reduction.  
In some of these models, cardiovascular surgeries are just one 
item within a larger bundle already assigned to the respective 
diagnoses-related group (DRG). Therefore, efforts to reduce 
complications and length of stay after cardiovascular surgery 
would help reduce hospital costs. Among the models, some 
adapt better to certain situations, but regardless of this, we 
know that value creation in health always focuses on the best 
results for patients, and that is where cardiovascular surgeons 
can have a significant impact.

More recently, some examples of good surgical results 
at a low cost have begun to be announced.12 With well-
trained teams, it was possible to implement protocols and 
optimize processes, leading to fewer complications and, 
consequently, lower costs. What most drew attention were 
hospitals that performed heart surgeries at low cost and 
with excellent results.13 Geisinger Health System, a hospital 
group in the United States, went further when it announced 
“heart surgery guaranteed or your money back,” a 90-day 
warranty for elective coronary artery bypass surgery (CABG).14 
More recent examples, such as the Perfect Care approach, 
showed a 37% cost reduction, maintaining the quality of 
care when adherence to value creation metrics was higher.15 
In Latin America, initial examples of value creation in 
cardiovascular surgery showed a reduction in mortality after 
establishing metrics and forming centers of excellence16 and, 
simultaneously, a significant decrease in the length of hospital 
stay in a safe and effective way.17

The Enhanced Recovery After Surgery (ERAS) guideline 
for cardiac surgery, published in 2019,18 consolidated a new 
concept strengthened after the COVID-19 outbreak.19 These 
perioperative, multidisciplinary, and evidence-based protocols 
sought to improve results and reduce costs by creating a 
line of care. For this to happen on a large scale, databases, 
education, and team training focusing on continuous 
improvement principles must be implemented. In addition, 
these actions must be supported by other measures, such as 
the Medicare and Medicaid ordinances in the United States, 
which by 2030 propose to have all their patients in value-
based lines of care.20 More recently, the Brazilian Ministry 
of Health established changes to reimbursement based on 
results through the QualiSUS-Cardio ordinance, introducing DOI: https://doi.org/10.36660/abc.20230036
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categories based on surgical volume, mortality, length of stay, 
and readmission rate,21 which creates a promising scenario 
within these principles. Other actions will certainly come to 
reinforce this reimbursement model. However, this model may 
create distortion, which needs to be corrected, as high-risk 
patients may be referred to other institutions.22

Thus, results need to be adjusted and prepared to be 
revealed in a public and transparent way. Risk adjustment 
is essential, as we identified that the cost of care for 
low-, medium- and high-risk patients were significantly 
disproportionate due to differences between morbidity and 
mortality rates in different risk groups.23 In future propositions, 
this ordinance could consider performance categories for each 
risk stratum and not in general. As a principle, the ideal risk 
score should include local characteristics. In São Paulo state, 
we have the SPScore, an artificial intelligence-generated risk 
index that could help with a more appropriate reimbursement 
to payment sources in our scenario.24

In Brazil, to keep up with these changes, a line of research 
at the Department of Cardiopneumology of the University 
of São Paulo Medical School began in 2012 to stratify 
and improve results in patients referred for cardiovascular 
surgery. Undergraduate and graduate students research and 
publish topics on implementing large databases, constructing 
artificial intelligence-generated risk scores, identifying cost-
effective strategies in risk groups, and process optimization, 
among others. Projects for training non-technical skills and 
surgical coaching for the teams, as well as the dissemination 
of improvement programs in centers in the country and 
Latin America, are still under development. Initial national 
strategies, such as payment by results, encourage the search 
for quality of care, but this will only be scaled with the support 
of a large database and specialists trained in value creation 
metrics. We seek to collaborate with the new health system by 
developing processes, training, and qualifying teams to apply 
the principles of continuous improvement, in the patient care 
flow, for cardiovascular surgery.25

1.	 D’Agostino RS, Jacobs JP, Badhwar V, Fernandez F, Paone G, Wormut DW, et 
al. The Society of Thoracic Surgeons Adult Cardiac Surgery Database: 2018 
update on outcomes and quality. Ann Thorac Surg 2018;105(1):15-23. Doi: 
10.1016/j.athoracsur.2017.10.035

2.	 Hannan EL, Cozzens K, King SB 3rd, Walford G, Shah NR. The New York 
State cardiac registries: history, contributions, limitations, and lessons for 
future efforts to assess and publicly report healthcare outcomes. J Am Coll 
Cardiol.2012;59(25):2309-16 doi: 10.1016/j.jacc.2011.12.051.

3.	 Mejia OA, Lisboa LA, Caneo LF, Arita ET, Brandão CM, Dias RR, et al. Analysis 
of >100,000 Cardiovascular Surgeries Performed at the Heart Institute and 
a New Era of Outcomes. Arq Bras Cardiol. 2020 Apr;114(4):603-12. doi: 
10.36660/abc.20190736.

4.	 Pettersson GB, Martino D, Blackstone EH, Nowicki ER, Houghtaling PL, 
Sabik JF, et al. Advising complex patients who require complex heart 
operations. J Thorac Cardiovasc Surg. 2013 May;145(5):1159-69.e3. doi: 
10.1016/j.jtcvs.2012.11.035.

5.	 Carey JS, Danielsen B, Gold JP, Rossiter SJ. Procedure rates and outcomes 
of coronary revascularization procedures in California and New York. 
J Thorac Cardiovasc Surg . 2005;129(6):1276-82. doi: 10.1016/j.
jtcvs.2004.12.043.

6.	 Kurlansky PA, Argenziano M, Dunton R, Lancey R, Nast E, Stewart A, et al. 
Quality, not volume, determines outcome of coronary artery bypass surgery 
in a university-based community hospital network. J Thorac Cardiovasc 
Surg.2012;143(2):287-93. doi: 10.1016/j.jtcvs.2011.10.043. 

7.	 Shahian DM, Grover FL, Prager RL, Edwards F, Filardo G, O´Brien 
SM, et al. The Society of Thoracic Surgeons voluntary public reporting 
initiative: the first 4 years. Ann Surg.2015;262(3):526-35. Doi: 10.1097/
SLA.0000000000001422.

8.	 Scott BH, Seifert FC, Grimson R, Glass PS. Octogenarians undergoing 
coronary artery bypass graft surgery: resource utilization, postoperative 
mortality, and morbidity. J Cardiothorac Vasc Anesth.2005;19(5):583-8. 
doi: 10.1053/j.jvca.2005.03.030.

9.	 Giacomino BD, Cram P, Vaughan-Sarrazin M, Zhou Y, Girotra S. Association 
of Hospital Prices for Coronary Artery Bypass Grafting With Hospital Quality 
and Reimbursement. Am J Cardiol.2016;117(7):101-6. doi: 10.1016/j.
amjcard.2016.01.004.

10.	 Horvath KA. Finding the Value in Value-Based Care. Ann Thorac Surg. 2021; 
112(1):16-21. doi: 10.1016/j.athoracsur.2021.03.045.

11.	 Horvath KA. Can Cardiothoracic Surgeons Succeed in Value-Based Care? Ann 
Thorac Surg.2022;113(5):1431-5. doi: 10.1016/j.athoracsur.2022.01.004.

12.	 Lawson EH, Zingmond DS, Stey AM, Hall BL, Ko CY. Measuring risk-adjusted 
value using Medicare and ACS-NSQIP: is high-quality, low-cost surgical care 
achievable everywhere? Ann Surg. 2014;260(4):668-77; discussion 677-9. 
doi: 10.1097/SLA.0000000000000931

13.	 Richman BD, Udayakumar K, Mitchell W, Schuman KA. “Lessons from 
India in Organizational Innovation: A Tale of Two Heart Hospitals,” Health 
Aff(Millwood). 2008 27(5):1260–70.  DOI: 10.1377/hlthaff.27.5.1260

14.	 ,Millenson ML. Geisinger CABG warranty. A worthwhile experiment. Manag 
Care. 2008;17(1):6. PMID: 18274306.

15.	 Glotzbach JP, Sharma V, Tonna JE, Pettit JC, Mickellar SH, Eckhauser AW, 
et al. Value-driven cardiac surgery: Achieving “perfect care” after coronary 
artery bypass grafting. J Thorac Cardiovasc Surg.2018;156(4):1436-48.e2. 
doi: 10.1016/j.jtcvs.2018.03.177.

16.	 Mejia OA, Borgomoni GB, Dallan LR, Mioto BM, Duenhas A, Lima EG, 
et al. Quality improvement program in Latin America decreases mortality 
after cardiac surgery: a before-after intervention study. Int J Surg. 2022;106: 
106931. doi: 10.1016/j.ijsu.2022.106931.

17.	 Mejia OA, Borgomoni GB, Lasta N, Okada MY, Comes MB, Foz HP, et al. 
Safe and effective protocol for discharge 3 days after cardiac surgery. Sci Rep. 
2021;11(1):8979. doi: 10.1038/s41598-021-88582-0.

18.	 Engelman DT, Ben Ali W, Williams JB, Perrault LP, Reddy S, Arora RC, et al. 
Guidelines for Perioperative Care in Cardiac Surgery: Enhanced Recovery 
After Surgery Society Recommendations. JAMA Surg. 2019;154(8):755-66. 
doi: 10.1001/jamasurg.2019.1153. 

19.	 Gregory AJ, Grant MC, Boyle E, Arora RC, William JB, Salenger R, et al. 
Cardiac Surgery-Enhanced Recovery Programs Modified for COVID-19: 
Key Steps to Preserve Resources, Manage Caseload Backlog, and Improve 
Patient Outcomes. J Cardiothoracic Vasc Anesth. 2020;34(12):3218-24  . 
doi: 10.1053/j.jvca.2020.08.007

20.	 Innovation Center Strategy Refresh. Center for Medicare Medicaid Innovation, 
Centers for Medicare & Medicaid Services. [Internet] [Accessed February 01, 
2022] Available from: https://innovation.cms.gov/strategic-direction-whitepaper.

21.	 Brasil.Ministério da Saúde.  Diario Oficial da União /portaria-gm/ms-n-
1.100-de-12-de-maio-de-2022-400024438:  DEFINE o primeiro ciclo do 
Programa de Qualificação da Assistência Cardiovascular, Quali SUS Cardio, 
no âmbito do Sistema Unico de Saúde-SUS.

References

2

https://doi.org/10.1377/hlthaff.27.5.1260
https://innovation.cms.gov/strategic-direction-whitepaper
https://www.in.gov.br/web/dou/-/portaria-gm/ms-n-1.100-de-12-de-maio-de-2022-400024438
https://www.in.gov.br/web/dou/-/portaria-gm/ms-n-1.100-de-12-de-maio-de-2022-400024438


Arq Bras Cardiol. 2023; 120(2):e20230036

Editorial

Mejia & Jatene
Creating Value for Cardiac Surgery Patients

This is an open-access article distributed under the terms of the Creative Commons Attribution License

22.	 Omoigui NA, Miller DP, Brown KJ, Annan K, Cosgrovoe 3rd D, Lytle B, et al. 
Outmigration for coronary bypass surgery in an era of public dissemination of 
clinical outcomes. Circulation. 19;93(1):27-33. doi: 10.1161/01.cir.93.1.27.

23.	 Titinger DP, Lisboa LA, Matrangolo BL, Dallan LR,  Dallan LA, Trindade EM, 
et al. Cardiac surgery costs according to the preoperative risk in the Brazilian 
public health system. Arq Bras Cardiol. 2015;105(2):130-8. doi: 10.5935/
abc.20150068.

24.	 Mejia OA, Borgomoni GB, Zubelli JP, Dallan LR, Pomerantzeff PM, Oliveira 
MA, et al. Validation and quality measurements for STS, EuroSCORE II 
and a regional risk model in Brazilian patients. PLoS One. 2020;1 Sep 
10;15(9):e0238737. doi: 10.1371/journal.pone.0238737. 

25.	 Padula WV, Nagarajan M, Davidson PM, Pronovost PJ. Investing in Skilled 
Specialists to Grow Hospital Infrastructure for Quality Improvement. J Patient 
Saf.2021;17(1):51-5. doi: 10.1097/PTS.0000000000000623.

3


