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ABSTRACT 

Objective: to compare the glycemic behavior of patients in the postoperative period of valve heart surgery and myocardial 
revascularization, submitted to the same glycemic control protocol and to assess the incidence of hypoglycemia and mortality 
and in-hospital mortality in this population. Method: cohort, retrospective, quantitative study that evaluated 354 medical 
records of surgeries performed in 2016. Results: revascularized patients had higher blood glucose means (149,14±36.03), 
greater use of insulin and higher coefficient of variation (23.30%). However, the incidence of hypoglycemia was higher (35.32%) 

valve patients, more affected by acute kidney injury (6.58%), renal replacement therapy (11.97%) and hospital mortality 
(6.58%). Conclusion: a heterogeneous population with clinical outcomes that characterized the valves as more critical, due to a 
greater number of patients with atrial fibrillation, longer CEC time, and greater use of vasoamines and corticosteroids. It i s 
necessary to know the particularities of each population, in order to manage specific glycemic control protocols for different 

epidemiological profiles. 
Descriptors: Thoracic Surgery; Diabetes Mellitus; Glycemic Control; Hyperglycemia. 
 
RESUMO 

Objetivo: comparar o comportamento glicêmico dos pacientes em pós-operatório de cirurgia cardíaca valvar e de 
revascularização do miocárdio, submetidos ao mesmo protocolo de controle glicêmico, e avaliar a incidência de hipoglicemia e 
mortalidade intra-hospitalar dessa população. Método: estudo de coorte, retrospectivo, quantitativo, que avaliou 354 
prontuários de cirurgias realizadas em 2016. Resultados: pacientes revascularizados apresentaram maiores médias glicêmicas 

(149,14±36,03), maior uso de insulina e coeficiente de variação (23,30%). Entretanto, a incidência de hipoglicemia foi maior 
entre valvares (35,32%), mais acometidos por lesão renal aguda (6,58%), terapia de substituição renal (11,97%) e mortalidade 
hospitalar (6,58%). Conclusão: evidenciou-se uma população heterogênea com desfechos clínicos que caracterizaram os 
valvares como mais criticos, devido a maior número de portadores de fibrilaçao atrial, maior tempo de CEC, e maior uso de 
vasoaminas e corticosteroides. Logo, é necessário conhecer as particularidades de cada população, para gerenciar protocolos 

específicos de controle glicêmico para diferentes perfis epidemiológicos. 
Descritores: Cirurgia Cardíaca; Diabetes Mellitus; Controle Glicêmico; Hiperglicemia. 
 
RESUMEN 

Objetivo: comparar el comportamiento glucémico de pacientes en postoperatorio de cirugía valvular y revascularización 
miocárdica, sometidos al mismo protocolo de control glicémico y evaluar la incidencia de hipoglucemia y mortalidad hospitalar ia 
en esta población. Método: estudio de cohorte, retrospectivo, cuantitativo que evaluó 354 historias clínicas, entre agosto y 
octubre de 2020, de cirugías realizadas en 2016. Resultados: pacientes revascularizados presentaron mayores medias de 

glucemia (149,14±36,03), mayor uso de insulina y mayor coeficiente de variación (23,30%). Aunque, la incidencia de 
hipoglucemia fue mayor (35,32%) entre las válvulas, que se vieron más afectadas por daño renal agudo (6,58%), terapia de 
reemplazo renal (11,97%) y mortalidad hospitalaria (6,58%). Conclusión: el estudio mostró una población heterogénea con 
resultados clínicos que caracterizaron a las válvulas como más críticas, debido a un mayor número de pacientes con fibrilación 
auricular, mayor tiempo de CEC y mayor uso de vasoaminas y corticoides. Por tanto, es necesario conocer las particularidades 

de cada población, para gestionar el control glucémico con protocolos específicos para diferentes perfiles epidemiológicos. 
Descriptores: Cirugía Torácica; Diabetes Mellitus; Control Glucémico; Hiperglucemia. 
 

  

INTRODUCTION 

Hospital hyperglycemia is considered to be blood glucose greater than 140 mg/dL, resulting from a known or 
unknown previous diagnosis of diabetes mellitus (DM) or stress hyperglycemia, the latter being the result of a 
complex pathophysiology, which includes insulin resistance combined with the suppression of insulin release by 
pancreatic beta cells1. 
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In patients undergoing cardiac surgery, this condition may occur more commonly, as pathophysiological changes 
related to the trauma caused by the surgical approach and the use of extracorporeal circulation (ECC) promote organic 
retention of sodium and fluids, tachycardia, peripheral vasoconstriction, activation of inflammatory cascades, and 
coagulation, favoring the emergence of post-operative stress hyperglycemia2,3.  

Glycemic control is necessary after cardiac surgery, considering that hyperglycemia is associated with prolonged 
hospitalization, greater demand for human resources and increased hospital costs, besides being an important factor in 
morbidity and mortality, being directly related to the increase of cardiovascular complications, hemodynamic and 
hydroelectrolytic disorders, infections, impairment of the healing process, thrombotic phenomena, and recurrent ischemic 
events. However, the appropriate perioperative blood glucose level needed to achieve the best outcome is still uncertain1,4.  

The recommended therapeutic goal for most critically ill patients is blood glucose values between 140 and 180 
mg/dl. Insulin therapy should be initiated to treat persistent hyperglycemia, starting at the threshold ≥180 mg/dl. Once 
initiated, the glucose target range of 140-180 mg/dl is recommended for most critically ill patients1,5. 

For many years, glycemic monitoring did not receive the necessary attention, which had an impact on increasing 
complications and mortality in the Intensive Care Unit (ICU). Therefore, keeping the patient on the glycemic target is 
important, given the endocrine-metabolic response in the face of stress of the postoperative period, trauma, and sepsis, 
which lead to hyperglycemia6. 

The concern with glycemic control in critically ill patients was highlighted by the publication of a randomized study 
involving adults admitted to a surgical intensive care unit, including cardiac surgical patients, with strict glycemic control 
through the implementation of a protocol with intensive intravenous insulin therapy (maintenance of blood glucose at 
a level between 80 and 110 mg/dl)2. 

The benefit of intensive insulin therapy was attributable to reduced mortality (4.6% versus 8.0%, p<0.04) 
compared to conventional treatment. There was also decreased morbidity related to bloodstream infections, dialysis 
acute kidney injury, blood transfusions, and critical illness polyneuropathy2. 

However, the NICE-SUGAR randomized trial compared two glycemic control strategies in medical and surgical 
patients admitted to the ICU. There were 6,104 patients divided into two groups, where severe hypoglycemia (6.8%) 
was observed in the intensive group (81-108 mg/dl) and 0.5% in the conservative group (<180 mg/dl). In intensive 
glycemic control, there was also higher mortality associated to cardiovascular causes. Based on the results of this study, 
the use of lower targets in glycemic control in critically ill adults was not recommended7. 

Insulin administration is an important risk factor for hypoglycemia8. A new protocol of the World Health 
Organization (WHO) report on safe medication processing reports all types of insulin as a high-risk medication that may 
cause serious harm in case of medication error, requiring additional safety measures9. 

In Brazil, the nurse is responsible for preparing and administering the insulin solution. Thus, to achieve the ideal 
in the application of a glycemic control protocol, the nursing team must fully understand this instrument, be sure of the 
aspects involving its management and monitor patients undergoing the protocol to avoid the occurrence of 
hypoglycemia, in order to offer assistance with quality and safety10,11. 

Surveillance of glycemic levels, although designated as a responsibility of the multidisciplinary team, permeates 
this scope, and focuses on nursing, which contributes to strict monitoring at the bedside, as well as the management of 
dysglycemia6. 

Regarding glycemic control, some subpopulations of patients are starting to be better studied, such as diabetics 
and non-diabetics. Some findings suggest that glycemic levels that may be safe and desirable for some groups of patients 
may not be for diabetic patients with metabolic control or chronic hyperglycemia12. 

Perioperative glycemic monitoring is essential for satisfactory surgical results, especially in myocardial 
revascularization5. It is noteworthy that most studies on glycemic control deal in general with patients undergoing 
myocardial revascularization surgery, to the detriment of other cardiac surgeries, such as valvular surgery. In Brazil, 70% 
of cases of valvular heart disease are caused by rheumatic fever. Thus, attention is needed when applying the results of 
international studies to this population, considering that rheumatic patients are younger, and have unique immunity 
and disease evolution13,14. 

Therefore, it is intuitive to think that the consequences of inadequate glycemic control are more common in 
coronary surgeries. Hence, it is recommended that future studies seek evidence to understand whether glycemic 
controls have different effects on outcomes, depending on the type of cardiac surgery patients undergo14. 
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Understanding the particularities of the valvular surgery population and the need for studies in scenarios where 
this population is submitted to glycemic control protocols, it has been defined as objectives of this study to compare 
the glycemic behavior of patients in the postoperative period of heart valve surgery and myocardial revascularization 
submitted to same glycemic control protocol as well as to assess the incidence of hypoglycemia and in-hospital mortality 
in this population. 

METHOD 

A cohort, retrospective and quantitative study was used, which evaluated the medical records of patients 
undergoing cardiac surgery (valvular and myocardial revascularization), with or without ECC, who received the same 
protocol for glycemic control, in the year 2016.  

The study setting was a surgical cardio-intensive unit with 20 beds in a Federal Institution, located in Rio de Janeiro, 
Brazil. The sample was initially composed of 375 medical records of patients over 18 years of age, who were in the unit after 
undergoing cardiac surgery. Twenty-one medical records were excluded, leaving a final sample of 354 medical records. 

Patients below 18 years old have been excluded due to the particular nature of the natural history of the disease 
and surgeries in adults; who underwent percutaneous, hemodynamic, and arrhythmogenic valve procedures, due to 
their technical differentiation from conventional heart surgery; death in the first 24h after surgery, due to the lack of 
minimal time using the protocol recommended for the present study; and medical records not located and with 
misplaced records of water balance, due to the impossibility of analyzing glycemic values. 

Data collection took place between August and October 2020, by analyzing the medical records obtained from the 
medical file. For the extracted data, the first 48h after surgery were considered. Spreadsheets were built in Microsoft 
Excel, where the defined variables were recorded for further analysis. 

Data were analyzed using descriptive (mean, median and standard deviation) and inferential statistics. The Chi-
square association test and Student's t-test were used. The Kolmogorov-Smirnov test was also performed and, as it does 
not follow the normal distribution, the Mann-Whitney test between independent samples was also used. 

The Body Mass Index - BMI (calculated by dividing weight in kg by the height squared in meters, kg/m²), the 
following classification was used: thin or low weight BMI < 18.5 kg/m2; normal or eutrophic, 18-5 – 24.9 kg/m2; 
overweight or pre-obese, BMI 25-29.9 kg/m2; and obesity, BMI ≥ 30 kg/m2 16. 

For all analyses, p value ≤0.05 was considered statistically significant. Coefficient of variation (CV) = (SD / mean 
x 100%) was defined15. Severe hypoglycemia was considered when the level was ≤40mg/dL; moderate if between 41 to 
60mg/dL and mild between 61 to 70mg/dL10. However, severe hypoglycemia was considered if <60mg/dL, respecting 
the protocol in force in the unit. 

The body mass index (BMI), calculated by dividing weight in kilograms by height in meters squared (kg/m²), 
was used for the following classification: thin or underweight, if BMI <18.5kg/ m2 normal or eutrophic if 18.5 to 24.9 
kg/m2; overweight or pre-obese if BMI 25 to 29.9kg/m2 and obesity if BMI ≥30kg/m2 16. In-hospital 
mortality, considered during the entire stay, whether in the ICU or in the non-ICU hospital environment. 

This manuscript was composed from a cut of a Doctoral thesis in Nursing and Biosciences, presented in 2019, 
approved by the Research Ethics Committee of the institution. As this is a documentary research, with a search for data 
from medical records, the waiver of the Free and Informed Consent Term (ICF) was requested from the Research Ethics 
Committees, assuming the commitment to ensure confidentiality and privacy in relation to the information accessed. 

RESULTS 

The epidemiological and clinical variables of the patient’s population are presented in Table 1. 

There was a predominance of males in myocardial revascularization surgeries and females in valvular surgery 
(73.26% versus 57.48%; p<0.001). Regarding the mean age, patients undergoing valvular surgery were younger (52.82 
years old), compared to those undergoing revascularization (62.12 years old), with a significant difference (p<0.001). 

Regarding BMI overweight was predominant in three patients submitted to myocardial revascularization surgery 
(MRS) and eutrophic in valvular surgery (48.12% versus 32.93%; p=0,008). 

Regarding comorbidities, there were more hypertensive patients (95.72%), dyslipidemic (68.44%) and diabetic 
patients (78.07%) undergoing myocardial revascularization and more patients with atrial fibrillation (30.53%) in the 
group of valvular surgery, both groups with significant association (p<0.001). 
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https://creativecommons.org/licenses/by-nc-nd/4.0/


 
Research Article 

Artigo de Pesquisa 

Artículo de Investigación 

Castro CMM, Prado LM, Silva RFA, Marcellini PS, Assis AP, Franco AS 

Glycemic behavior after cardiac surgery 

DOI: http://dx.doi.org/10.12957/reuerj.2022.64079  

 

 

 Rev enferm UERJ, Rio de Janeiro, 2022; 30:e64079 
 

p.4 

 

In ECC a significant difference was observed in both groups (p<0.001), with the highest means related to the time 
on ECC (119.63 ± 43.40 min) of valve surgeries, when compared to myocardial revascularization (87.39± 36.98 min).  

Table 1: Epidemiological and clinical variables of the analyzed population. Rio de 
Janeiro, RJ, Brazil, 2020. 

Variables MRS  
(n=187) 

Valvar surgery 
(n=167) 

p-value 

Sex 
Masculine 
Feminine 

 
137 (73.26%) 
50 (26.73%) 

 
71 (42.51%) 
96 (57.48%) 

<0.001* 

Age (years old) 62.12 ± 8.23 52.82 ± 14.97 <0.001** 

BMI  
Low weight 
Eutrophic 
Overweight 
Obese 

 
0 (0%) 
47 (25.13%) 
90 (48.12%) 
50 (26.73%) 

 
06 (3.59%) 
55 (32.93%) 
60 (35.92%) 
46 (27.54%) 

0.008* 
 
 

SAH 
Yes 
No 

 
179 (95.72%) 
08 (4.27%) 

 
116 (69.46%) 
51 (30.53%) 

<0.001* 

Atrial fibrillation 
Yes 
No 

08 (4.27%) 
179 (95.72%) 

51(30.59%) 
116 (69.46%) 

<0.001* 

Dyslipidemia 
Yes 
No 

 
128 (68.44%) 
59 (31.55%) 

 
43 (25.74%) 
124 (74.25%) 

<0.001* 

Diabetes 
Mellitus 
Yes 
No 

 
146 (78.07%) 
41 (21.92%) 

 
32 (19.16%) 
135 (80.83%) 

<0.001* 

Time of ECC (min) 
Mean 
Median 

 
87.39 ± 36.98 
92 

 
119. 63 ± 43.40 
113 

<0.001** 

Use of vasoamines 
Yes 
No 

 
102 (54.54%) 
85 (45.45%) 

100 (59.88%) 
67 (40.11%) 

<0.001* 

Uso of corticosteroids 
Yes 
No 

 
8 (4.27%) 
179 (95.72%) 

 
21 (12.57%) 
146 (87.42%) 

0.004* 

Results expressed by n (%) or mean± St. Dev, unless otherwise stated. *Chi-square 
test **Student’s t-test 
MRS: Myocardial revascularization surgery; BMI: Body mass index; SAH: Systemic 
arterial hypertension;  
ECC: extracorporeal circulation;  

 

 

Regarding the use of vasoamines, more valvular surgery patients received these drugs when compared to those 
undergoing revascularization surgeries (59.88% versus 54.54%; p< 0.001), as well as the use of corticosteroids (12.57% 
versus 4 .27%; p=0.004), with a statistically significant association.  

Table 2 presents data related to behavior and glycemic variation. 

A higher mean blood glucose was observed in revascularized patients than in valvular surgery patients (149.14 ± 
36.03 mg/dl versus 142.80 ± 31.76 mg/dl, p<0.001), with a statistically significant difference between them (p= 0.001). 
Regarding the blood glucose variation coefficient, the median was also higher in revascularized patients (23.30% versus 
20.91 p=0.01), a statistically significant difference. 

Although the group of revascularized patients were more likely to use intravenous insulin (82.35% versus 73.05%; 
p=0.03), valvular surgery patients had a higher incidence of hypoglycemia (35.32% versus 30.48%; p=0.33), but the 
difference was not statistically significant. Glycemic support was received by both groups, almost entirely (97.86% 
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versus 97.60%).  

 

Table 2: Glycemic behavior and variation. Rio de Janeiro, RJ, Brazil, 2020. 

Variables MRS 
(n= 187) 

Valvular surgery 
(n=167) 

p value 

Mean of glycemia (mg/dl) 149.14 ± 36.03 142.80 ± 31.76 <0.001** 
CV (%) 
Mean 
Median 

 
23.76 ± 8.76 

23.30 

 
21.77 ± 8.94 

20.91 

0.01*** 

Intravenous insulin 
Yes 
No 

 
154 (82.35%) 
33 (17.64%) 

 
122 (73.05%) 
45 (26.94%) 

0.03* 

Hypoglycemia 
Yes 
No 

 
57 (30.48%) 

130 (69.51%) 

 
59 (35.32%) 

108 (64.67%) 

0.33* 

Glycemic support with GS 10% 
Yes 
No 

 
183 (97.86%) 

04 (2.13%) 

 
163 (97.60%) 

04 (2.39%) 

0.87* 

Results expressed by n (%) or mean± St. Dev, unless otherwise stated. *Chi-square test **Student’s 
t-test; ***Mann-Whitney’s test. 
MRS: Myocardial revascularization surgery; CV: Coefficient of variation; GS: Glucose solution;  

 

 

Table 3 presents the analysis of the clinical outcomes observed. 

 

Table 3: Clinical outcomes observed. Rio de Janeiro, RJ, Brazil, 2020. 

Variables MRS  
(n= 187) 

Valvar surgery 
(n=167) 

p value 

Transfusions 
Yes 
No 

 
53 (28.34%) 

134 (71.65%) 

 
49 (29.34%) 

118 (70.65%) 

 
0.83* 

Bleeding 
Yes 
No 

 
18 (9.62%) 

169 (90.37%) 

 
16 (9.58%) 

151 (90.41%) 

 
1.00* 

Length of hospital stay (days) 
Mean 
Median 

 
33.72 ±19.16 

28 

 
35.43 ± 23.59 

28 

 
0.45** 

Length of ICU stay (days) 
Mean 
Median 

 
6.03 ± 9.78 

4 

 
7.70 ± 9.50 

5 

 
0.10** 

Length of mechanical ventilation (h) 
Mean 
Median 

 
1.31 ± 5.34 

0 

 
2.05 ± 7.07 

0 

 
0.26** 

Acute kidney injury (AKI) 
Yes 
No 

 
03 (1.60%) 

184 (98.39%) 

 
11 (6.58%) 

156 (93.41%) 

 
0.016* 

Renal replacement therapy in AKI 
Yes 
No 

 
07 (3.74%) 

180 (96.25%) 

 
20 (11.97%) 

147 (88.02%) 

 
0.003* 

In-hospital death 
Yes 
No 

 
03 (1.60%) 

184 (98.39%) 

 
11 (6.58%) 

156 (93.41%) 

 
0.016* 

Results expressed by n (%), unless otherwise stated.  
*Chi-square test **Student’s t-test 
MRS: Myocardial revascularization surgery; ICU: Intensive care unit; AKI: Acute kidney injury.  
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It has been observed that more valvar surgery patients underwent blood component transfusions (29.34% versus 

28.34%; p=0,83), however, more revascularized patients presented bleeding (9.62% versus 9.58%; p=1). The length of 

hospital stay was the same in both groups (28 days versus 28 days; p=0.45), as was the time on mechanical ventilation 

(0 versus 0; p=0.26). The length of stay in the ICU was longer in the valve surgery group (5 versus 4 days; p=0.1). 

The incidence of acute kidney injury (AKI) and the need for renal replacement therapy were higher among valvular 
surgery patients (6.58% versus 1.60%; p=0.016) and (11.97% versus 3.74%; p=0.003), respectively, with a significant 
association in both outcomes. Regarding in-hospital mortality, more valve surgery patients did not survive (6.58% versus 
1.60%; p=0.016) compared to revascularized patients, a statistically significant difference. 

DISCUSSION 

The practice of intensive care nurses in the cardiovascular context involves, among other technical 
procedures, handling medications, managing their administration, and monitoring their effects, according to the 
therapeutic goal for the patient guided by the institutional protocol. Specifically in relation to intravenous insulin 
therapy and its denomination as a potentially dangerous drug, it is necessary to adopt an adequate monitoring of 
its effects, either therapeutic or not. It should be considered, as well, the predisposing factors to adverse events, 
such as hypoglycemia, with a view to ensuring safe care for patients using this drug 10. Therefore, monitoring the 
clinical outcomes of patients under their care brings to the cardiovascular nurse the necessity to monitor glycemic 
variability, with a view to anticipating possible situations of hypoglycemia and, for that, monitoring the variables 
that are related to it.  

In the population studied in this article, there was a predominance of male patients in the revascularized group, 
and of female among valvular surgery patients. It is known that males are more afflicted by cardiovascular diseases, 
however, the incidence is increasing among women, especially in the post-menopausal period17. In relation to valvular 
surgeries, in general, among rheumatic patients there is a greater predominance of females18,19. 

Regarding age, revascularized patients are in a higher age group than valvular surgery patients. More and more 
studies point out that more elderly people undergo heart surgery. This is due to technological and drug advances that 
increase life expectancy20,21. 

Regarding BMI, obesity is associated with lower risks after heart surgery, a concept known as the “obesity 
paradox”. Underweight and morbidly obese individuals are more susceptible to worse outcomes22,23. 

A study showed that patients with a BMI <24 undergoing aortic valve replacement have an increased risk of 
mortality. In extreme situations, for example, after cardiac surgery, patients with a lower BMI and lower percentage of 
body fat may have less reserves. Consequently, they cannot deal with complications, and this can result in higher 
mortality, as occurred in our population of valvular surgery patients24. 

Regarding comorbidities, systemic arterial hypertension, dyslipidemia, and DM were predominant occurrences, 
mainly among patients who underwent myocardial revascularization, corroborating other studies in the country of 
patients undergoing cardiac surgery25-28. 

However, more valve surgery patients presented atrial fibrillation, as in the REMEDY study19. Atrial fibrillation 
cause a reduction in cardiac output and predisposes patients to thromboembolic events, in addition to being an 
independent predictor of death risk in the postoperative period of cardiac surgeries18. 

Regarding ECC time, patients undergoing valve surgery remained on circulatory support for a longer time than 
those undergoing revascularization. The ECC time ≥ 180 minutes increases the chance of death by 80% in one year, in 
addition to readmissions within 30 days, prolonged stay in the ICU and hospital on mechanical ventilation and 
reoperation29. Although ECC time in this study did not reach the mentioned cutoff point, patients with longer ECC time, 
here specifically valvular surgery patients, are believed to be more prone to complications and negative outcomes. 

The use of vasoamines in this patient population was higher among valvular surgery patients when compared to 
revascularized patients. Hemodynamic conditions with reduced systemic vascular resistance are commonly observed in 
patients undergoing cardiac surgery, such as vasoplegic shock. The long duration of ECC is one of the factors that 
increase the risk of this condition and therapy with vasopressors is a pillar in the treatment of this condition30.  

However, high doses of catecholamines can lead to significant adverse effects, such as arrhythmias, 
hyperglycemia, myocardial and tissue ischemia, and increased mortality. Among the arrhythmias, atrial fibrillation 
stands out, which not only frequently prolongs ICU and hospital stays, but can also be associated with increased 
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morbidity and mortality30. In this study, more valvular surgery patients received corticosteroids, which are used in 
cardiac surgery to attenuate the inflammatory response resulting from ECC31.  

Regarding glycemic behavior, the revascularized patients presented with a higher mean blood glucose and used 
more insulin. DM, predominant in the revascularized group, is believed to contributed to the glycemic elevation, as well 
as the higher insulin consumption; corroborating a study that evaluated the glycemic pattern of a retrospective cohort 
of diabetic and non-diabetic critically ill patients. However, even in this study, diabetics were also more prone to 
hypoglycemia, in contrast to our population where more valvular patients had this event15. 

In addition to the presence of diabetes mellitus, other risk factors for hypoglycemia are the severity of critical 
illness, sepsis, kidney injury or liver dysfunction, requirement for vasoactive drugs, insulin therapy, lower BMI, 
intraoperative transfusion of blood products, hemodialysis, and previous brain stroke10,12 ,32-34. 

Thus, it is believed that the criticality of valvular patients, the lower BMI and the higher consumption of 
vasoamines have contributed to the advance of hypoglycemia in this group. Recent studies have reported that the 
increased mortality associated with hypoglycemia in the hospital setting may not be caused directly by this event, but 
may be due to its association with more severe disease 35. 

The glycemic variability translated by the metric of the coefficient of variation is characterized by the change in 
amplitude, frequency, and duration of the glucose fluctuation throughout the day. Its increase is associated with 
mortality, and in the ICU, it is a predictor of hypoglycemia1. 

A multicenter study with critical surgical and non-surgical patients showed that the coefficient of variation was 
higher among diabetics, however, mortality was significantly higher in non-diabetic patients15. In this study’s population, 
glycemic variability was greater in the group of revascularized patients, who in turn had more patients with diabetes. 
However, this group had a lower incidence of hypoglycemia compared to the group of valvular surgery patients. 

High glucose variability in ICU patients with DM appears to be less harmful than in patients without DM. 
Adaptation to hyperglycemia may be a key mechanism. Acute hyperglycemia and inflammation induce oxidative stress, 
which causes endothelial damage. In patients without DM, cellular adaptation mechanisms will be activated for the first 
time in the acute care setting, while patients with DM could already have adapted to these insults during their DM years 
and therefore better tolerate episodes of hyperglycemia in this environment of acute treatment36. 

Metrics of variability are also proposed to be of greater importance than actual blood glucose levels. Growing 
evidence suggests that the reduction in variability, rather than absolute levels, is the main determinant of the beneficial 
effects of insulin therapy14. 

Regarding clinical outcomes, valvular surgery patients were more prone to blood component transfusions and 
longer ICU stays. This group also showed a greater predominance of patients who developed AKI requiring renal 
replacement therapy and a higher in-hospital mortality, with statistical significance. Among revascularized patients, 
there was a higher incidence of bleeding.  

Regarding transfusion, a study analyzed the impact on the incidence of clinical outcomes in the postoperative 
period of cardiac surgeries and showed that patients who received blood transfusions had significantly more infectious 
episodes such as: mediastinitis, respiratory infection, sepsis, more episodes of atrial fibrillation, acute renal failure and 
cerebrovascular accident, and longer hospital stay in the postoperative period37. 

The long duration of ECC is an operative factor that increases the risk of respiratory compromise in the 
postoperative period, as it can cause microemboli, activation of inflammatory cascades and alveolar hypoperfusion. 
Some patients are not able to follow an early extubation protocol and will be supported with ventilatory weaning, often 
with a tracheostomy, which consequently increases the length of ICU stay21,38,39. 

Acute kidney injury (AKI) is one of the main complications after cardiac surgery, with an incidence between 20% 
and 40%, and represents an independent risk factor for increased morbidity and mortality. The causes of AKI are 
multifactorial, but include the use of nephrotoxic drugs, hypoperfusion and the inflammatory cascade resulting from a 
longer duration of ECC. About 1% of patients will require renal replacement therapy and, in this group, morbidity and 
mortality significantly increase38,40. 

In this population, valvular surgery patients underwent a longer period of ECC and presented a higher incidence 
of acute kidney injury and renal replacement therapy, with a consequent increase of in-hospital mortality. 

Bleeding was the complication that was slightly higher among revascularized patients. It is possible that diabetes 
mellitus, predominant in the revascularized group, has contributed to its increase, which corroborates the outcomes of 
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a review paper on predictors of excessive bleeding after cardiac surgery in adults, where DM is evidenced as a 
preoperative risk factor (not modifiable)41. 

Based on the results, the present study concludes that it is imperative for cardiovascular nurses to be aware of 
this important drug therapy and its impacts on the clinical outcomes of patients undergoing valvular surgery. Raising 
awareness of safe practices, participating in, and requesting training and updates regarding the management of insulin 
therapy, and clinically monitoring the patients under their care, and anticipating complications arising from glycemic 
variability, may contribute to changes in this context10. 

Study limitations 

A limitation of this study is the retrospective analysis of medical records as a source of data, since of the data 
depends on the quality of the records. Furthermore, we point out the use of a single health center as a data source for 
such a complex topic is another limitation.  

CONCLUSION 

This paper has studied a heterogeneous population composed of revascularized and valvular surgery patients 
submitted to the same glycemic control protocol in the postoperative environment of cardiac surgery. 

Glycemic behavior showed a higher consumption of intravenous insulin among the revascularized group, where 
diabetic patients predominated. However, there was a higher incidence of hypoglycemia among valvular surgery 
patients. Blood glucose variability was greater among revascularized patients and seems to be an interesting metric to 
guide glycemic control using intravenous insulin in the ICU, in addition to the clinical outcomes that characterized 
valvular surgery patients as being more critical. 

Therefore, it is imperative to know the particularities of the populations in this study, specifically valvular and 
revascularized patients. This can help in the identification of the most vulnerable groups and seek strategies that help 
in a safe glycemic monitoring performed by the nurse and his team, in the scenario of intensive cardiac care. 

Therefore, it is imperative to know the particularities of the populations. In this study, specifically valvular and 
revascularized patients, to understand which groups are most vulnerable and seek strategies that help perform a safe 
glycemic monitoring by nurses and their team in the cardiology intensive care setting. 
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