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ABSTRACT
Objectives: The aim of this study was to examine the clinical importance of malnutrition in patients with non-valvular atrial fibrillation 
(AF) aged 65 and over who were receiving anticoagulant treatment and to distinguish the differences between direct oral anticoagulants 
(DOACs) and warfarin therapy.
Patients and methods: Between January 2016 and December 2020, a total of 423 AF patients (183 males, 240 females; mean age: 73.4±5.8 
years; range, 65 to 89 years) were retrospectively analyzed. The patients were divided into two groups according to the Controlling 
Nutritional Status (CONUT) score: ≥5 (n=92) and <5 (n=331). All patients were followed for at least two years from the first presentation.
Results: Major bleeding and mortality were found to be higher in the CONUT score ≥5 group (8.7% vs. 3.0%, p=0.017 and 18.5% vs. 
10.0%, p=0.025, respectively). While there was higher major bleeding and mortality in CONUT ≥5 patients using warfarin, there was 
no significant difference in the DOAC group (warfarin p=0.009, DOAC p=0.337 and warfarin p=0.046, DOAC p=0.171, respectively). 
In the receiver operating characteristic analysis, a cut-off value of 3.5 of the CONUT score predicted both mortality and major bleeding 
(area under the curve [AUC]: 0.781, p<0.001 and AUC: 0.733, p=0.001, respectively).
Conclusion: According to the CONUT score, a higher rate of major bleeding and mortality was found in AF patients aged 65 and over 
with moderate-severe malnutrition. Based on these findings, the use of DOAC may be more reliable in this patient group.
Keywords: Atrial fibrillation, major bleeding, malnutrition, mortality.

Atrial f ibrillation (AF) is the most common 
cardiac arrhythmia in the general population.[1] Its 
incidence increases with age, occurring in 4% of 
patients aged 65 years and over.[2] Serious complications 
such as heart failure, stroke and death may occur 
due to AF.[3,4] Older patients are more susceptible 
to nutritional def iciencies due to comorbidities 
and diseases.[5] Nutritional deficiencies have been 
studied in heart failure, malignancies, and chronic 
kidney disease and have been associated with 
mortality.[6,7] However, this has not been adequately 
studied in patients with AF. Screening middle-aged 
and elderly AF patients for nutritional deficiencies 
could be useful in developing individualized 
treatment modalities to improve patient prognosis.

The Controlling Nutritional Status (CONUT) 
score is an objective method that can be easily 
calculated from patients' laboratory data, such as 
albumin, total cholesterol and lymphocyte count, 
and indicates nutritional status.[8] Previous studies 
have shown that the CONUT score is useful for 
predicting prognosis in patients with coronary artery 

disease, heart failure, and transcatheter aortic valve 
implantation.[9-11] In a study conducted including 
patients hospitalized due to novel coronavirus disease 
2019 (COVID-19), it was found that the CONUT 
score predicted in-hospital mortality.[12] In another 
study, malnutrition as assessed by the CONUT score 
was found to have a remarkable correlation with the 
incidence of bleeding and stroke in individuals with 
AF aged 80 years and older.[13]

In the present study, our primary objective was 
to investigate the effect of the CONUT score on 
clinical outcomes in patients with AF aged 65 years 
and older. Our secondary objective was to evaluate 
variations in anticoagulant selection.
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PATIENTS AND METHODS
Patient population

This two-center, retrospective study was 
conducted at Çermik State Hospital and Muş 
State Hospital, Department of Cardiology between 
January 2016 and December 2020. A total of 
423 patients (183 males, 240 females; mean age: 
73.4±5.8 years; range, 65 to 89 years) aged 65 and 
over with AF were included. The diagnosis of AF 
was made by 12-lead electrocardiography or 24-h 
rhythm Holter monitoring. Patients with valvular 
AF, malignancy, serious infection, not using 
anticoagulants, and whose CONUT score could not 
be calculated were excluded from the study.

Medical history, demographic data, medications, 
laboratory and echocardiographic results of each 
patient were collected retrospectively from the 
hospital electronic clinical information system. 
The patients' CHADS-VASC and HAS-BLED 
scores were calculated. All patients were using 
anticoagulant medication. In patients receiving 
vitamin K antagonists (VKAs), time in therapeutic 
range (TTR) was def ined as the time during 
which the patientsʼ international normalized ratio 
(INR) value was between 2 and 3. The TTR was 
calculated according to the Rosendaal method.[14] 
Patients with TTR >65% were considered to be 
receiving appropriate doses of warfarin. Patients 
with TTR <65% were excluded from the study. 
In patients receiving direct oral anticoagulants 
(DOACs), dose adjustment was adjusted according 
to the guideline recommendation.[15]

Evaluation of nutritional status

In our study, we used the CONUT score to assess 
nutritional status.[8] The CONUT score is calculated 

from serum albumin, total cholesterol and lymphocyte 
count (Table 1). According to the CONUT score, 
patients are categorized into four groups: normal 
(0-1), mild (2-4), moderate (5-8) and severe (9-12). In 
our study, patients were divided into two categories: 
normal-mild (0-4) and moderate-severe (≥5).

Follow-up
The primary outcome measures were ischemic 

stroke, major bleeding, and all-cause mortality. 
Ischemic strokes were characterized as clinical 
situations in which there was a sudden onset of 
neurological deficits that lasted at least 24 h, and this 
diagnosis was confirmed by computed tomography 
or magnetic resonance imaging. Major bleeding 
was determined according to the definition of the 
International Society on Thrombosis and Hemostasis 
(ISTH).[16] The records were reviewed over a period 
of at least two years from the first admission to the 
hospital for AF.

Statistical analysis
Statistical analysis was performed using the IBM 

SPSS version 25.0 software (IBM Corp., Armonk, 
NY, USA). Continuous data were expressed in mean 
± standard deviation (SD) or median and interquartile 
range (IQR), while categorical data were expressed in 
number and frequency. The Kolmogorov-Smirnov test 
was utilized to assess the normality of the distribution 
for continuous variables. The Student t-test was 
applied for normally distributed variables, while the 
Mann-Whitney U test was employed for variables 
that did not follow a normal distribution. Categorical 
variables were compared using the chi-square test. 
Receiver operating characteristic (ROC) analysis was 
used to test the capacity of the CONUT score to 
predict mortality and major bleeding, as well as to 
determine a cut-off value based on the sum of the 

Table 1
CONUT scoring system

Normal Mild Moderate Severe
Serum albumin (g/mL) ≥3.5 3.00-3.49 2.50-2.99 <2.5
Score 0 2 4 6
Total cholesterol (mg/dL) ≥180 140-179 100-139 <100
Score 0 1 2 3
Lymphocytes (counts/mL) ≥1,600 1,200-1,599 800-1,199 <800
Score 0 1 2 3
CONUT: Controlling nutritional status; Normal: 0-1; Mild: 2-4; Moderate: 5-8; Severe: 9-12.
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highest sensitivity and specificity. A p value of <0.05 
was considered statistically significant.

RESULTS
There were 331 patients in the group with a 

CONUT score <5 and 92 patients in the group with 
a CONUT score of ≥5 (Figure 1). A statistically 
significant difference was found between the groups 
with respect to age and body mass index (BMI) 
(75.3±6.1 vs. 72.8±5.6 years, p<0.001 and 24.2±3.2 
vs. 26.9±3.2 kg/m2, p<0.001, respectively). The 
HAS-BLED and CHADS-VASC scores were similar 
in both groups. While creatinine was lower in the group 
with CONUT <5, there was no significant difference 
between other blood parameters (1.05 [0.84-1.57] vs. 
0.95 [0.72-1.20], p<0.004). Additional comorbidities 
such as cardiomyopathy, chronic obstructive pulmonary 
disease, chronic renal failure, hypertension, and 
diabetes mellitus were present at a similar rate in 
each group. There was no significant difference in the 
choice of anticoagulant of the patients. There was a 
significant difference between the patient groups in 
terms of major bleeding and mortality (8.7% vs. 3.0%, 
p=0.017 and 18.5% vs. 10.0%, p=0.025, respectively). 
As a result, a higher rate of major bleeding and 
mortality was found in the group with a CONUT 
score of ≥5. On the other hand, the groups were 
similar in terms of ischemic cerebrovascular disease/ 
transient ischemic attack (CVD/TIA) (10.3 vs. 12.0%, 

p=0.643). The essential demographic characteristics of 
the patient cohort are outlined in Table 2.

The CONUT score was also evaluated in the 
DOAC and warfarin subgroups. Accordingly, major 
bleeding and mortality were significantly higher in 
patients with CONUT ≥5 in the warfarin subgroup, 
but no significant difference was found in the DOAC 
group (warfarin p=0.009, DOAC p=0.337 and 
warfarin p=0.046, DOAC p=0.171, respectively). In 
addition, there was no significant difference in terms 
of ischemic CVD/TIA in both subgroups according to 
the CONUT classification (warfarin p=0.223, DOAC 
p=0.760, respectively) (Figure 2).

Based on the ROC analysis, a cut-off value of 
3.5 of the CONUT score predicted mortality with 
72% sensitivity and 75% specificity (area under the 
curve [AUC]: 0.781, 95% confidence interval [CI]: 
0.729-0.832, p<0.001) (Figure 3a). Similarly, in the 
ROC analysis, using this cut-off value, the CONUT 
score predicted major bleeding with 72% sensitivity and 
71% specificity (AUC: 0.733, 95% CI: 0.635-0.831, 
p=0.001) (Figure 3b).

DISCUSSION
In the present study, we examined the effect of 

nutritional status, calculated using the CONUT 
score, on the clinical presentation of patients with AF 
aged 65 years and older taking oral anticoagulants. 
Patients with a CONUT score of ≥5 and classified 

455 atrial fibrillation patients
(between January 2016 and December 

2020, ≥65 years old)

32 patients excluded
Not meeting inclusion criteria

CONUT score ≥5
(n=92)

CONUT score <5
(n=331)

32 patients excluded

Figure 1. Study f lowchart.
CONUT: Controlling nutritional status.
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as moderate-severe malnutrition had a higher rate 
of major bleeding and mortality, and no significant 
difference was found in terms of ischemic stroke. 
While there was no significant difference in mortality 
and major bleeding according to nutritional status 
in patients taking DOAC, a higher rate of major 
bleeding and mortality was found in patients with 

moderate-to-severe malnutrition in the warfarin 
group.

Elderly individuals, particularly those with 
cardiovascular disease, often suffer from malnutrition. 
Based on previous research, it has been found that 
approximately 60 to 90% of malnourished elderly 
people are below a healthy weight.[17] Around 
60 to 70% of elderly people who are considered 
frail are malnourished.[18] Malnutrition is not only 
a consequence of chronic diseases, but can also 
contribute to the progression of these diseases. 
Previous studies have demonstrated a link between 
malnutrition and unfavorable outcomes in patients 
with coronary artery disease or heart failure.[19,20] 
However, there are few studies investigating both the 
incidence and predictive significance of malnutrition 
in patients with AF.[21,22] 

The BMI is a commonly used measure for 
evaluating nutritional status. However, its use is 
limited, particularly in patients with AF. This is 
because 21 to 68% of patients with AF have also 
heart failure.[23] In individuals with heart failure, 
the retention of sodium and water in the body can 
lead to weight gain, which can affect the accuracy 
of BMI as a measure. In addition, BMI is unable to 

Figure 3. (a) ROC curve analysis of CONUT score on mortality in atrial fibrillation patients. (b) ROC curve analysis of 
CONUT score on major bleeding in atrial fibrillation patients.
ROC: Receiver operating characteristic; CONUT: Controlling nutritional status.
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differentiate between muscle, fat and bone mass, and 
individuals with similar BMI values may have different 
metabolic profiles. The CONUT score is determined 
by measuring serum albumin, total cholesterol, and 
lymphocyte count. It serves as a comprehensive score 
that ref lects the patient's frailty.

In our study, patients with a CONUT score 
of ≥5 were found to have a higher rate of major 
bleeding and mortality in the patient group receiving 
warfarin. However, no significant difference was 
observed between the groups in patients using 
DOAC. Polypharmacy often increases with age, 
as the prevalence of multiple health conditions or 
comorbidities increases. This situation increases the 
interaction of warfarin with other medications and, 
thus, it necessitates more frequent INR monitoring. 
Reduced muscle strength due to malnutrition limits 
physical activity and reduces hospital admissions.[24] 
This prevents regular follow-up and is one reason 
for the increase in the rate of major bleeding. 
Albumin level, one of the parameters in the 
CONUT score, is an important indicator ref lecting 
nutritional status in clinical practice.[25] In addition, 
albumin levels also affect the efficacy of warfarin 
anticoagulation. Warfarin is completely absorbed 
after oral administration and subsequently binds to 
albumin in plasma to a high degree. The portion 
that remains unbound to albumin, about 1 to 10%, 
suppresses the synthesis of vitamin K-dependent 
coagulation factors in the hepatocytes, which leads 
to an anticoagulant effect. Previous studies have 
indicated increased anticoagulation and a higher risk 
of bleeding in individuals with low serum albumin 
levels receiving warfarin therapy.[26,27] These factors 
may explain the higher incidence of major bleeding 
and higher mortality in malnourished elderly AF 
patients taking warfarin in our study.

The assessment of malnutrition in patients with 
AF and the implementation of early interventions, 
particularly in patients with moderate to severe 
malnutrition, could have a signif icant impact 
on patient outcomes. Some studies have shown 
that the use of oral nutritional supplements 
and nutritional counseling can improve clinical 
outcomes in individuals with malnutrition.[28,29] 
The identif ication of malnutrition as an isolated 
risk factor for morbidity and mortality in elderly 
individuals with AF is important as malnutrition 
is a risk factor that can potentially be addressed 
and modif ied. Therefore, it is of great importance 

to develop a multidisciplinary team approach to 
reduce the negative effects of malnutrition in elderly 
patients with AF treated with anticoagulants. 
The recommendations of clinical nutritionists 
can play a crucial role in the development of a 
monitoring strategy. Incorporating oral nutritional 
supplementation can prove to be a valuable resource 
in preventing weight loss, enhancing nutritional 
health, and lowering complications in elderly AF 
patients suffering from malnutrition.

Nonetheless, there are some limitations to this 
study. The study was carried out in a retrospective 
manner at two centers, and the study sample size was 
relatively limited. In addition, we evaluated nutritional 
status exclusively at the moment of the initial hospital 
admission and did not explore any f luctuations or 
changes in nutritional status over the course of time. 
Therefore, it is not definitively established whether 
patients who had malnutrition at the beginning can 
maintain the same nutritional status, when they 
undergo clinical events. Finally, we only used the 
CONUT score to determine nutritional status. 
Therefore, we were not able to make a comparison 
with other nutritional scores with proven prognostic 
value.

In conclusion, the CONUT score is a critical 
measure used to evaluate the nutritional status of 
patients with AF. In our study, major bleeding 
and mortality rates increased, particularly in AF 
patients aged 65 and over who used anticoagulants 
and experienced moderate to severe malnutrition. 
We believe that the use of DOACs would be more 
appropriate in this patient group.

Ethics Committee Approval: The study protocol 
was approved by the Mardin Artuklu University Ethics 
Committee (date: 06.11.2023, no: 2023/11-20). The study 
was conducted in accordance with the principles of the 
Declaration of Helsinki.

Patient Consent for Publication: A written informed 
consent was obtained from each patient.

Data Sharing Statement: The data that support the 
findings of this study are available from the corresponding 
author upon reasonable request.

Author Contributions: Idea/concept, design, control/
supervision, data collection and/or processing, analysis and/or 
interpretation, literature review, writing the article, critical 
review, references and fundings, materials: R.K.; Design, 
control/supervision, data collection and/or processing, 
literature review, critical review, references and fundings, 
materials: A.F.K.



Cardiovasc Surg Int16

www.e-cvsi.orgCardiovascular Surgery and Interventions, an open access journal

Conf lict of Interest: The authors declared no conf licts 
of interest with respect to the authorship and/or publication 
of this article.

Funding: The authors received no financial support for 
the research and/or authorship of this article.

REFERENCES
1. Andrade J, Khairy P, Dobrev D, Nattel S. The clinical 

profile and pathophysiology of atrial fibrillation: 
Relationships among clinical features, epidemiology, and 
mechanisms. Circ Res 2014;114:1453-68. doi: 10.1161/
CIRCRESAHA.114.303211.

2. Kannel WB, Wolf PA, Benjamin EJ, Levy D. Prevalence, 
incidence, prognosis, and predisposing conditions for atrial 
fibrillation: Population-based estimates. Am J Cardiol 
1998;82:2N-9N. doi: 10.1016/s0002-9149(98)00583-9.

3. Şenöz O, Yurdam FS. Clues on electrocardiography to 
predict the presence of paroxysmal atrial fibrillation in 
patients with acute ischemic stroke: A propensity score-
matched study. Cardiovasc Surg Int 2022;9:36-42. doi: 
10.5606/e-cvsi.2022.1231.

4. Arnaz A, Güllü AÜ, Akyol A, Zencirci E, Şenay Ş, 
Değirmencioğlu A, et al. Application of cryoablation for 
the treatment of atrial fibrillation in patients undergoing 
cardiac surgery: Our mid-term results. Turk Gogus Kalp 
Dama 2018;26:8-13. doi: 10.5606/tgkdc.dergisi.2018.14908.

5. de Morais C, Oliveira B, Afonso C, Lumbers M, Raats M, 
de Almeida MD. Nutritional risk of European elderly. Eur J 
Clin Nutr 2013;67:1215-9. doi: 10.1038/ejcn.2013.175.

6. Hino H, Saito T, Matsui H, Taniguchi Y, Murakawa T. 
Utility of Geriatric Nutritional Risk Index in patients with 
lung cancer undergoing surgery. Eur J Cardiothorac Surg 
2020;58:775-82. doi: 10.1093/ejcts/ezaa066. 

7. Martín-Sánchez FJ, Cuesta Triana F, Rossello X, Pardo 
García R, Llopis García G, Caimari F, et al. Effect of risk 
of malnutrition on 30-day mortality among older patients 
with acute heart failure in Emergency Departments. Eur J 
Intern Med 2019;65:69-77. doi: 10.1016/j.ejim.2019.04.014.

8. Ignacio de Ulíbarri J, González-Madroño A, de Villar 
NG, González P, González B, Mancha A, et al. CONUT: A 
tool for controlling nutritional status. First validation in a 
hospital population. Nutr Hosp 2005;20:38-45.

9. Horiuchi Y, Tanimoto S, Okuno T, Aoki J, Yahagi K, Sato Y, 
et al. Hemodynamic correlates of nutritional indexes in heart 
failure. J Cardiol 2018;71:557-63. doi: 10.1016/j.jjcc.2017.11.006.

10. Kunimura A, Ishii H, Uetani T, Aoki T, Harada K, Hirayama 
K, et al. Impact of nutritional assessment and body mass 
index on cardiovascular outcomes in patients with stable 
coronary artery disease. Int J Cardiol 2017;230:653-8. doi: 
10.1016/j.ijcard.2017.01.008.

11. Okuno T, Koseki K, Nakanishi T, Sato K, Ninomiya K, 
Tomii D, et al. Evaluation of objective nutritional indexes as 
predictors of one-year outcomes after transcatheter aortic 
valve implantation. J Cardiol 2019;74:34-9. doi: 10.1016/j.
jjcc.2019.02.017.

12. Aktan A, Güzel T, Demir M, Özbek M. The effect of 
nutritional scores on mortality in COVID-19 patients. Rev 
Assoc Med Bras (1992) 2022;68:1096-102. doi: 10.1590/1806-
9282.20220577.

13. Raposeiras-Roubín S, Abu-Assi E, Paz RC, Rosselló X, 
Barreiro Pardal C, Piñón Esteban M, et al. Impact of 
malnutrition in the embolic-haemorrhagic trade-
off of elderly patients with atrial fibrillation. Europace 
2020;22:878-87. doi: 10.1093/europace/euaa017.

14. Rosendaal FR, Cannegieter SC, van der Meer FJ, Briët 
E. A method to determine the optimal intensity of oral 
anticoagulant therapy. Thromb Haemost 1993;69:236-9.

15. Hindricks G, Potpara T, Dagres N, Arbelo E, Bax JJ, 
Blomström-Lundqvist C, et al. 2020 ESC Guidelines 
for the diagnosis and management of atrial fibrillation 
developed in collaboration with the European Association 
for Cardio-Thoracic Surgery (EACTS): The Task Force for 
the diagnosis and management of atrial fibrillation of the 
European Society of Cardiology (ESC) Developed with 
the special contribution of the European Heart Rhythm 
Association (EHRA) of the ESC. Eur Heart J 2021;42:373-
498. doi: 10.1093/eurheartj/ehaa612.

16. Schulman S, Kearon C; Subcommittee on Control of 
Anticoagulation of the Scientific and Standardization 
Committee of the International Society on Thrombosis 
and Haemostasis. Definition of major bleeding in clinical 
investigations of antihemostatic medicinal products in non-
surgical patients. J Thromb Haemost 2005;3:692-4. doi: 
10.1111/j.1538-7836.2005.01204.x.

17. Bollwein J, Volkert D, Diekmann R, Kaiser MJ, Uter W, 
Vidal K, et al. Nutritional status according to the mini 
nutritional assessment (MNA®) and frailty in community 
dwelling older persons: A close relationship. J Nutr Health 
Aging 2013;17:351-6. doi: 10.1007/s12603-013-0034-7.

18. Wei K, Nyunt MS, Gao Q, Wee SL, Yap KB, Ng TP. Association 
of frailty and malnutrition with long-term functional 
and mortality outcomes among community-dwelling older 
adults: Results from the Singapore Longitudinal Aging 
Study 1. JAMA Netw Open 2018;1:e180650. doi: 10.1001/
jamanetworkopen.2018.0650.

19. Wada H, Dohi T, Miyauchi K, Doi S, Konishi H, Naito R, 
et al. Prognostic impact of nutritional status assessed by 
the Controlling Nutritional Status score in patients with 
stable coronary artery disease undergoing percutaneous 
coronary intervention. Clin Res Cardiol 2017;106:875-83. 
doi: 10.1007/s00392-017-1132-z.

20. Sargento L, Vicente Simões A, Rodrigues J, Longo S, 
Lousada N, Palma Dos Reis R. Geriatric nutritional risk 
index as a nutritional and survival risk assessment tool 
in stable outpatients with systolic heart failure. Nutr 
Metab Cardiovasc Dis 2017;27:430-7. doi: 10.1016/j.
numecd.2017.02.003.

21. Wang J, Yang YM, Zhu J, Zhang H, Shao XH, Tian L, 
et al. Overweight is associated with improved survival 
and outcomes in patients with atrial fibrillation. Clin 
Res Cardiol 2014;103:533-42. doi: 10.1007/s00392-014-
0681-7.



17Kılıç R and Kaya AF. Importance of CONUT score in AF patients

www.e-cvsi.orgCardiovascular Surgery and Interventions, an open access journal

22. Cheng N, Dang A, Lv N, He Y, Wang X. Malnutrition status in 
patients of very advanced age with nonvalvular atrial fibrillation 
and its impact on clinical outcomes. Nutr Metab Cardiovasc 
Dis 2019;29:1101-9. doi: 10.1016/j.numecd.2019.06.021.

23. Ling LH, Kistler PM, Kalman JM, Schilling RJ, Hunter RJ. 
Comorbidity of atrial fibrillation and heart failure. Nat Rev 
Cardiol 2016;13:131-47. doi: 10.1038/nrcardio.2015.191.

24. Evans WJ, Morley JE, Argilés J, Bales C, Baracos V, 
Guttridge D, et al. Cachexia: A new definition. Clin Nutr 
2008;27:793-9. doi: 10.1016/j.clnu.2008.06.013.

25. Cabrerizo S, Cuadras D, Gomez-Busto F, Artaza-Artabe 
I, Marín-Ciancas F, Malafarina V. Serum albumin and 
health in older people: Review and meta analysis. Maturitas 
2015;81:17-27. doi: 10.1016/j.maturitas.2015.02.009.

26. Fender AC, Dobrev D. Bound to bleed: How altered 
albumin binding may dictate warfarin treatment outcome. 
Int J Cardiol Heart Vasc 2019;22:214-5. doi: 10.1016/j.
ijcha.2019.02.007.

27. Kawai M, Harada M, Motoike Y, Koshikawa M, Ichikawa 
T, Watanabe E, et al. Impact of serum albumin levels on 
supratherapeutic PT-INR control and bleeding risk in atrial 
fibrillation patients on warfarin: A prospective cohort 
study. Int J Cardiol Heart Vasc 2019;22:111-6. doi: 10.1016/j.
ijcha.2019.01.002.

28. Reinders I, Volkert D, de Groot LCPGM, Beck AM, 
Feldblum I, Jobse I, et al. Effectiveness of nutritional 
interventions in older adults at risk of malnutrition 
across different health care settings: Pooled analyses 
of individual participant data from nine randomized 
controlled trials. Clin Nutr 2019;38:1797-806. doi: 
10.1016/j.clnu.2018.07.023.

29. Ogawa M, Izawa KP, Satomi-Kobayashi S, Tsuboi Y, Komaki 
K, Gotake Y, et al. Effects of postoperative dietary intake on 
functional recovery of patients undergoing cardiac surgery. 
Nutr Metab Cardiovasc Dis 2019;29:90-6. doi: 10.1016/j.
numecd.2018.10.004.


