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ABSTRACT
Background: Coronary artery bypass grafting is a complex surgical procedure often associated 
with a systemic inflammatory response, which may lead to postoperative complications. Perio-
perative immunonutrition has been investigated as a strategy to modulate inflammation. This 
study evaluated the effect of perioperative immunomodulatory supplementation on systemic 
inflammatory response, myocardial injury, and clinical outcomes in patients undergoing coro-
nary artery bypass grafting. Methods: This was a non-randomized pilot clinical trial including 
patients undergoing coronary artery bypass grafting, in which a group receiving perioperative 
immunomodulatory supplementation (with omega-3 fatty acids, arginine, and nucleotides) was 
compared with a historical control group that did not receive supplementation. C-reactive protein 
levels, white blood cell count, and troponin were assessed, in addition to hospital and intensive 
care unit length of stay. Results: A total of 29 participants were included in the intervention group 
and 80 in the control group. Patients who received supplementation exhibited lower C-reactive 
protein levels (134.0: 83.2–178.5 vs. 94.0: 56.5–129.5) (p=0.03) on the fourth postoperative day 
compared with the historical control group, suggesting modulation of the inflammatory response. 
However, there was no significant impact on the other variables. Conclusion: The study suggests 
that perioperative immunomodulatory supplementation may be effective in reducing C-reactive 
protein levels. Nonetheless, the lack of impact on other biomarkers and clinical outcomes limits 
the generalizability of these findings. The results indicate that immunonutrition may represent a 
promising strategy to optimize recovery in cardiac patients, although further studies are needed 
to better evaluate its clinical impact.

RESUMO
Introdução: A cirurgia de revascularização do miocárdio é um procedimento complexo frequente-
mente associado a resposta inflamatória sistêmica, que pode levar a complicações pós-operatórias. 
A imunonutrição perioperatória tem sido investigada como uma estratégia para controlar a infla-
mação. Este estudo avaliou o efeito da suplementação imunomoduladora perioperatória sobre a 
resposta inflamatória sistêmica, injúria miocárdica e desfechos clínicos em pacientes submetidos 
à cirurgia de revascularização do miocárdio. Método: O estudo foi um ensaio clínico piloto 
não aleatorizado, incluindo pacientes submetidos à cirurgia de revascularização do miocárdio. 
Comparou-se um grupo que recebeu suplementação imunomoduladora perioperatória (com 
ácidos graxos ômega-3, arginina e nucleotídeos) com grupo controle histórico que não recebeu 
a suplementação. Foram avaliados níveis de proteína C-reativa, contagem de leucócitos e tropo-
nina, além de tempo de internação hospitalar e em unidade de terapia intensiva. Resultados: 
Foram incluídos 29 participantes no grupo intervenção e 80 no grupo controle. Os pacientes 
que receberam a suplementação apresentaram valores menores de proteína C-reativa (134,0: 
83,2-178,5 vs. 94,0: 56,5-129,5) (p=0,03) no quarto dia pós-operatório em comparação com o 
grupo controle histórico, sugerindo modulação da resposta inflamatória. No entanto, não houve 
impacto significativo sobre as demais variáveis. Conclusão: O estudo sugere que a suplemen-
tação imunomoduladora perioperatória pode ser eficaz na redução da proteína C-reativa. No 
entanto, a falta de efeitos sobre outros biomarcadores e desfechos clínicos limita a generalização 
dos resultados. Os achados indicam que a imunonutrição pode ser uma estratégia com potencial 
para otimizar a recuperação de pacientes cardíacos, sendo necessário realizar mais estudos para 
melhor avaliar seu impacto.
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INTRODUCTION

Coronary artery bypass grafting (CABG) is a widely 
performed procedure and represents the most common 
cardiac surgery in both Brazil and the United States in 
20231,2. However, despite advances in perioperative care, the 
morbidity rate associated with this procedure reaches up to 
41%3, which impacts patients’ quality of life and the utilization 
of healthcare resources4.

Surgical stress triggers an acute systemic inflammatory 
response through the activation of a cytokine cascade in 
the postoperative period. Cytokines play a crucial role 
in coordinating the inflammatory response at the site of 
injury. However, excessive cytokine production may lead 
to systemic complications and unfavorable postoperative 
outcomes5.

These complications can be exacerbated by preexisting 
malnutrition, which increases the severity of organ dysfunc-
tion and worsens clinical and infectious outcomes, making 
nutritional support particularly important for this popula-
tion6. Furthermore, pre-existing conditions such as obesity, 
diabetes mellitus, and smoking, common risk factors among 
patients undergoing CABG, are associated with increased 
rates of postoperative complications, including surgical site 
infections, atrial fibrillation, renal failure, reoperation, and 
others3,4.

Among nutritional support strategies, the use of 
immunomodulatory supplementation is recommended 
in the perioperative period of major surgeries, particu-
larly for high-risk patients7. The use of immunonutrition 
in such procedures has gained increasing attention due 
to its potential to modulate the inflammatory response 
and improve clinical outcomes, especially in oncologic 
surgeries, but also in abdominal, thoracic, and ortho-
pedic procedures8,9,10. Nevertheless, its benefit in cardiac 
surgeries remains poorly investigated, and the guidelines 
for perioperative care in cardiac surgery recommended by 
the Enhanced Recovery After Surgery Society do not address 
this topic11. The European Society for Clinical Nutrition 
and Metabolism (ESPEN) guidelines on clinical nutrition 
in surgery12 recommend the administration of specific 
formulas enriched with arginine, omega-3 fatty acids, 
and ribonucleotides only for malnourished patients under-
going major cancer surgery. Conversely, an international 
consensus on cardiac surgery highlights the promising role 
of pharmaconutrition in mitigating the deleterious effects 
of the systemic inflammatory response13.

Yu et al.14 found that omega-3 supplementation 
improved immune function and reduced inflammatory 
marker levels in postoperative patients with gastrointestinal 
cancer. In a study involving patients undergoing cardiac 

surgery, supplementation with a combination of glutamine, 
β-hydroxy-β-methylbutyrate, and arginine was associated 
with a shorter hospital and intensive care unit (ICU) stay, 
as well as reduced myocardial injury, indicated by lower 
troponin levels, demonstrating the potential benefits of 
specific perioperative nutritional supplementation15.

Supporting these findings, a recent meta-analysis16 
involving patients who underwent gastrointestinal cancer 
surgery demonstrated that preoperative oral nutritional 
supplementation reduced infectious complications and levels 
of inflammatory markers such as C-reactive protein (CRP) and 
leukocytes. These parameters are commonly used in clinical 
practice to assess the degree of inflammation, with elevated 
CRP levels indicating more severe systemic inflammation, 
which is associated with a higher risk of adverse outcomes 
and poorer disease progression16. Therefore, effective strat-
egies to control these inflammatory markers warrant further 
investigation.

Given the high risk of postoperative complications and 
the potential protective effect of immunomodulatory supple-
mentation, impacting patients’ quality of life and healthcare 
resources, the present study aimed to evaluate the effect 
of perioperative immunomodulatory supplementation on 
systemic inflammatory response, myocardial injury, and 
clinical outcomes in patients with coronary artery disease 
undergoing CABG. 

METHODS

Study design and participants
This study was designed as a non-randomized pilot clinical 

trial with historical controls. It was conducted at a single 
center, the Instituto do Coração do Hospital das Clínicas 
da Faculdade de Medicina da Universidade de São Paulo 
(InCor-HCFMUSP), São Paulo, Brazil.

The intervention group included patients who underwent 
elective CABG between September and November 2024. 
Data from these patients were compared with those from a 
historical cohort of individuals who had undergone elective 
CABG during the corresponding months of 2023.

The sample size calculation was based on a broader 
research project, using the rate of surgical site infection as 
the primary variable. The elective CABG infection rate of 
2023 at the institution (13.1%), obtained from the hospital’s 
infection control center, was used as a reference. Since 
there were no prior studies involving immunomodulatory 
nutritional interventions in cardiac surgery, a multicenter 
clinical trial on colorectal resection was used as a refer-
ence17. Considering the same reduction in incidence (67%), 
a significance level (α) of 0.05, and a power of 80% 
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(1−β=0.80), a sample size of 90 individuals was estimated 
for the intervention group. The control group comprised 
80 patients who underwent CABG between September and 
November 2023. However, due to logistical constraints, the 
intervention group included only 29 participants.

Inclusion criteria for the intervention group were: patients 
aged ≥18 years, eligible for elective CABG, and having 
signed the informed consent form. The control group 
included patients who underwent elective CABG by the same 
surgical team during the defined period, without immuno-
modulatory supplementation. Exclusion criteria, applied to 
both groups, were combined or emergency surgeries. In 
the intervention group, additional exclusions were allergy to 
any supplement component, inability to resume oral feeding 
in the postoperative period, or recent acute myocardial 
infarction.

Patients in the intervention group were invited to partici-
pate during the preoperative outpatient consultation or 
during hospitalization before surgery and were included 
by convenience sampling, following the surgical waiting 
list order. Each patient consumed two daily servings (400 
ml total) of the liquid supplement IMPACT® (Nestlé Health 
Science, Switzerland), containing omega-3 fatty acids, 
arginine, and nucleotides. They took it for two days before 
surgery and three days postoperatively, resuming intake on 
the second postoperative day while hospitalized, according 
to the hospital’s supplement distribution routine.

All participants were informed about the study procedures 
and signed the Informed Consent Form, in compliance with 
Resolution 466/12 of the National Health Council18. The study 
protocol was submitted to and approved by the institution’s 
ethics committee (SDC: 5854/24/065; approval number: 
7.025.215).

 

Variables studied
Collected variables included sociodemographic, 

clinical, nutritional, biochemical, and surgical data. Nutri-
tional assessment comprised body mass index (BMI) clas-
sification according to the World Health Organization19 

and the Pan American Health Organization20, adjusted for 
age, as well as the Nutritional Risk Screening 2002 (NRS-
2002) score21. To assess the inflammatory response, white 
blood cell count (WBC) and C-reactive protein (CRP) were 
measured, while myocardial injury was evaluated using 
high-sensitivity troponin I. Blood samples were collected 
at the following time points: preoperative baseline, 
immediately upon arrival in the postoperative ICU, and 
on postoperative days 1 through 4. Secondary outcomes 
included hospital length of stay, surgery duration, and 
ICU length of stay. All data for both groups were obtained 
from the electronic medical records, using only routine 
hospital biochemical test results.

Statistical analysis
Quantitative variables were tested for normality and 

homogeneity of variance using the Shapiro-Wilk and Levene 
tests. For comparisons of quantitative variables between 
groups, Student’s t-test or the Mann–Whitney U test was 
applied, as appropriate. Associations between categorical 
variables were analyzed using the Pearson’s chi-square (χ²) 
test, Yates-corrected chi-square, or Fisher’s exact test when 
applicable. 

For significant results, Cramer’s V and rank biserial corre-
lation (rβ) were calculated to estimate effect size magnitude. 
A 95% confidence interval (CI) was adopted, and a p-value 
<0.05 was considered statistically significant for all analyses. 
Statistical analyses were performed using JAMOVI 2.2.5®22 
and RStudio 2024.04.2+764.

RESULTS

The study sample consisted of a control group (n=80) and 
an intervention group (n=29). In both groups, there was a 
higher prevalence of male participants. The mean age in the 
control group was 62.9 years and in the intervention group, 
64.0 years. When comparing sociodemographic variables, 
no significant differences were observed between groups 
regarding sex, age, race or ethnicity, and educational level 
(Table 1).

Table 1 – Sociodemographic variables in the control and intervention groups of patients undergoing coronary artery bypass grafting.

Sociodemographic  
variables

Control
(n=80)

Intervention  
(n=29)

Total 
(n=109)

Test statistic

Sex, n (%) χ2
(1)=0.92; p=0.341

   Female 27 (33.8%) 7 (24.1%) 34 (31.2%)

   Male 53 (66.2%) 22 (75.9%) 75 (68.8%)

Age, mean (±SD) 62.9±8.4% 64.0±7.6% 63.2±8.2% t(107)=-0.64; p=0.522
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moment or during the initial postoperative days. However, 
a significant difference was observed on postoperative day 
4, with higher median values in the control group compared 
with the intervention group (Table 4).

White blood cell count and troponin levels showed 
no statistically significant differences between groups at 
any follow-up point. The values for each group and the 
respective between-group comparisons are shown in Tables 
5 and 6.

The trends of CRP, WBC count, and troponin levels over 
time for each group are presented in Figures 1, 2, and 3, 
respectively.

Analysis of anthropometric data showed that the preope-
rative BMI was similar between groups. Regarding nutritional 
risk, most participants were classified as not at nutritional 
risk in both groups, with no significant difference observed 
(Table 2).

Regarding surgical data and clinical outcomes, the 
preoperative hospital stay was significantly longer in the 
intervention group compared to the control group. No 
significant differences were found in the other variables 
(Table 3).

Analysis of CRP levels over time revealed no statistically 
significant differences between groups at the preoperative 

Continuation Table 1 – Variáveis sociodemográficas discriminadas entre grupos controle e intervenção de pacientes submetidos à cirurgia de revascula-
rização do miocárdio.

Sociodemographic  
variables

Control
(n=80)

Intervention  
(n=29)

Total 
(n=109)

Test statistic

Race or ethnicity, n (%) χ2
(3)=1.15; p=0.823

   White 61 (76.2%) 21 (72.4%) 82 (75.2%)

   Mixed race 13 (16.2%) 6 (20.7%) 19 (17.4%)

   Black 4 (5.0%) 2 (6.9%) 6 (5.5%)

   Asian 2 (2.5%) 0 (-) 2 (1.8%)

Educational level, n (%) χ2
(4)=5.09; p=0.284

   Not reported 8 (10.0%) 1 (3.4%) 9 (8.3%)

   No formal education 1 (1.2%) 1 (3.4%) 2 (1.8%)

   Primary education 46 (57.5%) 14 (48.3%) 60 (55.0%)

   Secondary education 17 (21.2%) 6 (20.7%) 23 (21.1%)

   Higher education 8 (10.0%) 7 (24.1%) 15 (13.8%)
n = sample size; 1 = Pearson’s chi-square test; 2 = Student’s t-test; 3 = Fisher’s exact test; 4 = Pearson’s chi-square test with continuity correction.

Table 2 – Anthropometric and nutritional status variables of patients undergoing coronary artery bypass grafting, by control and intervention groups.

Anthropometric and  
nutritional data

Control 
(n=80)

Intervention (n=29) Total
(n=109)

Test statistic

Preoperative BMI (kg/m²) -  
Md (IQR)

28.5 (25.2-31.4) 27.5 (25.2-30.4) 27.9 (25.2-31.0) U=1017; p=0.332

BMI classification - n (%) χ2
(1)=2.40; p=0.491

   Underweight 7 (8.8%) 4 (13.8%) 11 (10.1%)

   Normal weight 24 (30.0%) 12 (41.4%) 36 (33.0%)

   Overweight 20 (25.0%) 5 (17.2%) 25 (22.9%)

   Obesity 29 (36.2%) 8 (27.6%) 37 (33.9%)

NRS classification - n (%) χ2
(1)=0.01; p=0.901

   No risk 75 (93.8%) 27 (93.1%) 102 (93.6%)

   At risk 5 (6.2%) 2 (6.9%) 7 (6.4%)
n = sample size; BMI = body mass index; NRS = Nutritional Risk Screening; 1 = Pearson’s chi-square test; 2 = Mann–Whitney U test.
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Table 3 – Surgical and clinical outcomes of patients undergoing coronary artery bypass grafting, by control and intervention groups.

Variable Control 
(n=80)

Intervention 
(n=29)

Total 
(n=109)

Test statistic

Surgery duration (hours) - Md (IQR) 4.6 (4.0-5.5) 4.4 (4.2-4.8) 4.5 (4.0-5.3) U=1038; p=0.401

ICU stay (days) - Md (IQR) 3.0 (2.1-4.0) 3.1 (2.7-4.0) 3.0 (2.1-4.0) U=1033; p=0.381

Total hospital stay (days) - Md (IQR) 9.1 (7.9-13.0) 10.0 (8.0-17.0) 9.2 (7.9-14.1) U=1006; p=0.291

Preoperative stay (days) - Md (IQR) 1.0 (0.8-1.2) 1.0 (0.9-4.7) 1.0 (0.8-1.7) U=886; p=0.031

Postoperative stay (days) - Md (IQR) 8.1 (7.0-10.6) 8.0 (7.0-15.1) 8.0 (7.0-11.4) U=1093; p=0.651

n = sample size; ICU = intensive care unit; 1 = Mann–Whitney U test.

Table 4 – C-reactive protein levels over time in patients undergoing coronary artery bypass grafting, by control and intervention groups.

CRP over time Control
 (n=80)

Intervention 
(n=29)

Test statistic

Preoperative CRP - Md (IQR) 2.4 (1.0-6.9) 1.7 (1.1-5.6) U=318; p=0.861
   Missing data 39 13

Postoperative day 0 CRP - Md (IQR) 1.9 (1.0-4.2) 1.9 (1.0-3.2) U=1038; p=0.721
   Missing data 5 0

Postoperative day 1 CRP - Md (IQR) 48.5 (25.2-75.8) 54.0 (36.0-79.0) U=953; p=0.211
   Missing data 2 0

Postoperative day 2 CRP - mean (±SD) 162.3 (65.0) 178.3 (65.2) t
(104)=-1.18; p=0.262

   Missing data 2 1

Postoperative day 3 CRP - mean (±SD) 171.6 (74.1) 160.9 (78.6) t
(79)=0.59; p=0.552

   Missing data 25 3

Postoperative day 4 CRP, Md (IQR) 134.0 (83.2-178.5) 94.0 (56.5-129.5) U=462; p=0.031

   Missing data 20 8

n = sample size; CRP = C-reactive protein; 1 = Mann–Whitney U test; 2 = Student’s t-test.

Table 5 – White blood cell counts over time in patients undergoing coronary artery bypass grafting, by control and intervention groups.

White blood cell count  
over time

Control 
(n=80)

Intervention 
(n=29)

Test statistic

Preoperative WBC - Md (IQR) 7.165 (6.015-8.418) 7.210 (6.400-7.910) U=1032; p=0.771

   Missing data 6 0

Postoperative day 0 WBC - Md (IQR) 12.900 (9.310-17.100) 15.600 (11.000-18.800) U=889; p=0.101

   Missing data 3 0

Postoperative day 1 WBC - Md (IQR) 13.050 (10.245-16.825) 13.000 (10.800-19.100) U=1074; p=0.561

   Missing data 0 0

Postoperative day 2 WBC - Md (IQR) 13.300 (10.450-15.950) 13.900 (11.100-16.400) U=1035, p=0.451

   Missing data 1 0

Postoperative day 3 WBC - Md (IQR) 11.100 (8.810-13.900) 10.500 (8.740-14.500) U=843, p=0.921

   Missing data 21 0

Postoperative day 4 WBC - Md (IQR) 8.655 (6.870-11.100) 9.960 (7.500-12.700) U=692, p=0.441

   Missing data 18 4

WBC - White blood cell count; 1 = Mann–Whitney U test. 



Andrade et al.

BRASPEN J. 2026; 41(1):e2026411

6

Table 6 – Troponin levels over time in patients undergoing coronary artery bypass grafting, by control and intervention groups.

Troponin levels  
over time

Control 
(n=80)

Intervention 
(n=29)

Test statistic

Preoperative troponin -  
Md (IQR)

8 (2-27) 13 (4-23) U=65; p=0.741

Missing data 56 23

Postoperative day 0 troponin -  
Md (IQR)

1478 (674-3261) 1424 (471-2886) U=989; p=0.581

Missing data 4 1

Postoperative day 1 troponin -  
Md (IQR)

1686 (932-3578) 1976 (1272-3947) U=934; p=0.341

Missing data 4 1

Postoperative day 2 troponin -  
Md (IQR)

678 (367-1388) 1120 (529-1573) U=880; p=0.111

Missing data 4 0

Postoperative day 3 troponin -  
Md (IQR)

388 (182-1238) 708 (345-1063) U=322; p=0.231

Missing data 42 8

Postoperative day 4 troponin -  
Md (IQR)

233 (130-810) 501 (173-956) U=144; p=0.301

Missing data 56 14

n = sample size; 1 = Mann–Whitney U test. 

Figure 1 -C-reactive protein levels over time in patients undergoing coronary artery bypass grafting, by control and intervention groups.
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Figure 3 - Troponin levels over time in patients undergoing coronary artery bypass grafting, by control and intervention groups.

Figure 2 - White blood cell count over time in patients undergoing coronary artery bypass grafting, by control and intervention groups.
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DISCUSSION

In this pilot study, we evaluated the effect of perioperative 
immunomodulatory supplementation on systemic inflam-
matory response, myocardial injury, and clinical outcomes 
in patients undergoing CABG. We found that patients who 
received supplementation had significantly lower CRP levels 
on postoperative day 4 compared to those who did not receive 
supplementation. However, no effect of supplementation 
was observed on white blood cell count, troponin levels, or 
clinical outcomes between groups, including hospital and 
ICU length of stay.

Reductions in inflammatory markers with immunomodu-
latory nutritional supplementation have been more frequently 
described in oncologic surgeries. In one such study, Yu et 
al.14 demonstrated that omega-3 supplementation improved 
immune function and reduced certain biomarkers, such 
as CRP and interleukin-6, in patients with gastrointestinal 
cancer undergoing surgery. Another study23 described the 
development and implementation of an oral immunonutrition 
protocol in the perioperative period of oncologic surgical 
patients, with preliminary results suggesting that immunonu-
trition may reduce the incidence of infectious complications 
and hospital stay. A meta-analysis16 of patients undergoing 
gastrointestinal cancer surgery revealed that preopera-
tive oral nutritional supplementation reduced infectious 
complications and inflammatory indicators such as CRP and 
WBC count. Another meta-analysis including 8375 patients 
concluded that postoperative oral or enteral immunonutrition 
may reduce morbidity rates in patients undergoing major 
abdominal surgery9.

A randomized, double-blind clinical trial conducted in 
patients undergoing cardiac surgery reported that supple-
mentation with a combination of glutamine, β-hydroxy-β-
methylbutyrate, and arginine for 30 days prior to surgery 
reduced hospital stay, ICU time, and postoperative troponin 
levels15. Our findings of lower CRP levels on postoperative 
day 4 after CABG are consistent with these studies, but the 
limited impact on other markers and clinical outcomes raises 
questions regarding the duration and dosage of supplemen-
tation. Studies such as that of de-Aguilar-Nascimento et al.7 
suggest that longer protocols may be necessary to achieve 
consistent benefits.

The use of biomarkers as prognostic tools in the postop-
erative setting has become increasingly relevant, reducing 
morbidity, mortality, infections, hospital stay, and costs. In 
patients with colorectal cancer, elevated CRP levels on post-
operative day 3 were associated with a higher need for reop-
erations24. In cardiology, these markers have also been linked 
to adverse cardiovascular and cerebrovascular events25,26, 
highlighting the importance of strategies aimed at reducing 
their levels and improving clinical outcomes.

CRP is widely used in clinical practice and has strong 
evidence supporting its association with surgical outcomes24,26,27. 
A randomized trial evaluating immunonutrition in patients 
with gastric cancer cachexia showed that the preoperatively 
supplemented group had lower rates of infectious and overall 
complications, as well as reductions in white blood cell 
count, interleukin-6, and CRP on postoperative days 1 and 3, 
compared with standard nutrition28. Boćkowska et al.29 found 
a significant increase in CRP levels on postoperative day 8 in 
pancreatic cancer patients who did not receive immunonutrition 
compared with those who did. However, some studies have 
shown different results30,31, underscoring the need for more 
robust investigations, particularly in the field of cardiology.

In addition to C-reactive protein, WBC count is also widely 
studied as a marker of the inflammatory response in the 
perioperative period, as they play a crucial role in immune 
defense and inflammation regulation32. In the present study, 
immunomodulatory supplementation had no significant effect 
on postoperative white blood cell count. This finding contrasts 
with that of Yu et al.28, a randomized trial in which preopera-
tive immunonutrition strategies in patients with gastric cancer 
cachexia modulated leukocyte activation and reduced the 
release of pro-inflammatory cytokines. The benefits observed 
in that study may differ from ours due to differences in patient 
profiles, particularly the lower prevalence of malnutrition in 
our sample.

Troponin is a biomarker that provides diagnostic and 
prognostic information for coronary syndromes after cardiac 
surgery25. Pérez-Navero et al.33 suggested that troponin levels 
measured two hours after cardiopulmonary bypass serve as an 
early independent predictor of low cardiac output syndrome. 
In the present study, immunomodulatory supplementation did 
not affect this marker. However, evidence from other studies 
suggests that perioperative nutritional interventions may influ-
ence troponin levels. Norouzi et al.15 found that preoperative 
supplementation with glutamine, β-hydroxy-β-methylbutyrate, 
and arginine for one month improved recovery and reduced 
troponin levels after cardiac surgery, whereas Veljović et al.34 
demonstrated a reduction in troponin levels in patients who 
received preoperative intravenous omega-3 infusion. None-
theless, the effects of immunonutrition on troponin remain 
not fully understood.

No statistically significant differences were observed in 
variables such as hospital or ICU length of stay between 
groups that received or did not receive perioperative immu-
nonutrition. These findings contrast with many reports in the 
literature10,15,35. Conversely, studies such as those by Mohsen 
et al.30 and Mudge et al.36 also found no relevant differences in 
these outcomes. This suggests that although immunomodula-
tory supplementation may reduce some inflammatory markers, 
such as CRP, its direct impact on broader clinical outcomes 
remains controversial.
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Our study presents some limitations. The small sample size 
of the intervention group may have affected the robustness 
of the results. As a historical control study, surgeries were 
performed at different times, which may have introduced 
variability in outcomes due to potential differences in clinical 
practices. The high rate of missing data also limited analytical 
accuracy. Another limitation was the lack of monitoring of 
supplement intake, which may have influenced intervention 
effectiveness. Furthermore, the literature lacks a standardized 
perioperative immunonutrition protocol, making comparisons 
across studies difficult. Adapting the supplement to hospital 
routines also proved challenging, as elective surgery dates 
vary, preventing a longer pre-operative consumption period, 
as observed in other studies7,15,28.

Despite these limitations, this study provides relevant 
contributions. It adds knowledge about perioperative immu-
nonutrition in cardiac surgeries, which is an area still scarcely 
explored. Although studies remain limited, preliminary find-
ings suggest potential benefits in inflammatory response and 
reduction of postoperative complications15,34,37. Considering 
the magnitude of cardiovascular diseases1, immunonutrition 
may enhance recovery, shorten hospital stay, reduce health-
care costs, and decrease the need for additional interventions. 
It may also improve patients’ quality of life by accelerating 
recovery, reducing physical and psychological distress, and 
facilitating faster reintegration into daily life. These aspects 
underscore the importance of this study, which paves the way 
for future investigations into the use of immunonutrition in 
cardiac surgery and its potential to improve clinical outcomes.

CONCLUSION

This pilot study provides encouraging insights into the 
potential effects of perioperative immunomodulatory supple-
mentation in patients undergoing elective CABG, showing 
benefits in controlling the inflammatory response, with lower 
CRP levels on postoperative day 4. Although no significant 
effects were observed on myocardial injury, white blood cell 
count, or clinical outcomes, our findings suggest that perio-
perative immunonutrition may be a promising strategy to 
optimize recovery in cardiac patients. Immunonutrition has 
the potential to enhance not only patient recovery but also 
to reduce hospital costs. Future studies with standardized 
protocols and larger samples are warranted to clarify the 
impact of this intervention and optimize its clinical application.
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