www.clinicalcases.eu Archive of Clinical Cases

Original study

Outcome in patients with diabetes mellitus undergoing
isolated surgical aortic valve replacement

Alina Cristina lliescu™?, Mariana Floria"*®, Mihaela Grecu®, lonut Achitei’, Cristina
Luca', Grigore Tinic&™?

1u 2

Prof. Dr. George |.M. Georgescu” Institute of Cardiovascular Diseases lasi, Romania; “’Grigore T.
Popa” University of Medicine and Pharmacy, lasi, Romania; 33" Internal Medicine Department, “Sf.
Spiridon” University Emergency Hospital lasi, Romania

Abstract

Background: The risk scoring systems used in cardiac surgery (including EuroSCORE Il) include only
insulin-dependent diabetes. Diabetes mellitus (DM) is a marker of poor prognosis after surgical myocardial
revascularization, but its impact in patients with isolated surgical aortic valve replacement (SAVR) has not been
well established. Aim: We aimed to analyze differences in outcomes and surgical risk in patients with and without
type 2 DM (T2DM), which underwent SAVR. Material and methods: We included retrospectively the patients
hospitalized for SAVR between January 2000 and June 2014 in Cardiovascular Surgery Unit of Cardiovascular
Diseases Institute. Preoperative parameters and early postoperative outcome in patients with and without T2DM
were compared. Results: A number of 1191 patients were included (65.4+13 years; 67.8% men); 144 (12.07%)
out of those were with T2DM. Biological prostheses were performed in 22% of patients. Mean age was higher in
T2DM group (p=0.005). The mean EuroSCORE | risk score was 5.49+0.63 in T2DM and 4.89+0.17 in non-T2DM
patients (p=0.579). In these 2 groups, preoperative left ventricular systolic function was comparable. Mean values
of cardiopulmonary bypass time were 137.88+5.71 minutes in T2DM, 149.48+4.8 minutes in non-T2DM patients
(p=0.714). The need of inotropic therapy was an important predictor for postoperative evolution (62 days in non-
T2DM and 15+4 days in T2DM; p=0.008). Conclusions: Patients with T2DM undergoing SAVR have a non-
significantly higher operative risk score comparing with non-T2DM patients. In spite of this, T2DM seems to be a
risk factor that could worsen the postoperative outcome, by requiring prolonged inotropic treatment.
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Introduction for vascular atherosclerosis and aortic valve
calcification, the initial process that leads to
Diabetes mellitus (DM) represents the aortic stenosis [2, 3]. According to the current
fourth cause of death worldwide according guidelines, the etiology of calcific severe aortic
International Diabetes Federation, requiring stenosis is now dominated by atherosclerotic
increased health resource [1]. Patients with degeneration in patients >65 years in Europe
type 2 DM (T2DM) should be considered as and North America [4].
being at high cardiovascular risk if older than Patients with DM and calcific severe aortic
40 years, even in the absence of coronary risk stenosis have multiple cardiac risk factors.
factors or preexisting cardiovascular disease Diabetes and aortic stenosis are both
[1]. Diabetes mellitus is a common risk factor associated with left ventricular hypertrophy

and increased left ventricular mass,
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normal LDL-C plasma level due to the
important heterogeneity in the aortic stenosis
progression rate and prognosis [9].

The risk scoring systems used in cardiac
surgery (including EuroSCORE II) include only
insulin-dependent diabetes as an important
risk factor to predict 30-day mortality [9].
Diabetes mellitus is considered a risk factor of
poor outcomes after cardiac surgery in certain
cardiovascular diseases (i.e. coronary artery
disease); however its impact in patients with
isolated (without coronary arteries lesions
which need surgical revascularization or mitral
valve  surgery) surgical aortic valve
replacement (SAVR) has not been well
established.

The aim of this study was to analyze
differences in outcome and surgical risk in
patients with and without T2DM, which
underwent isolated SAVR.

Material and methods

We included retrospectively patients
admitted in Cardiovascular Surgery Unit of
Cardiovascular Diseases Institute between
January 2000 and June 2014 for SAVR. We
analyzed differences in outcome and surgical
risk in patients with and without T2DM, which
underwent isolated SAVR.

The inclusion criteria were patients over
18 years old, referred to our center for isolated
SAVR who signed the informed consent.

The exclusion criteria were patients who
also needed an aorto-coronary bypass or
mitral surgery; patients who refused to be
included in this study.

Patients were divided into two groups
according T2DM presence (T2DM versus non-
T2DM). All data obtained from previous
medical recordings were recorded into an
extensive database.

Preoperative parameters (dyslipidemia,
smoking, arterial hypertension, glomerular
filtration rate, preoperative arrhythmias,
cerebrovascular disease and transthoracic
echocardiography data) and early
postoperative outcome until their discharge
(inotropic medication need, re-intervention,
stroke >72 h, coma >24h, mediastinitis,
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treatment with statins, it seems to be still an
sepsis, multiple system organ failure, death)
were compared.

EuroSCORE Il score was calculated using
the online available calculators
(http://www.EuroSCORE.org/calc.html;
http://209.220.160.181/STSWebRiskCalc261)
to assess the individual risk of postoperative
death.

Patients were fully informed about the
nature of the study and provided written
informed consent which was approved by the
local Ethics Committee.

Statistical analysis

Statistical results are given as numbers
and percentages for categorical variables, and
as mean + standard deviation for continuous
variables. We used Kolmogorov-Smirnov test
for assessing normality of distribution of
guantitative variables; these variables were
described by median and percentiles or by
mean and standard deviation. We also used
Fisher's exact test and chi-square test for
comparing the frequencies of nominal
variables. With T-test or Mann-Whitney test we
analyzed the differences in the means and
medians or between groups. With Spearman
coefficient we assessed the non-normal
distribution of the data. A p value of <0.05 was
considered statistically significant. Data were
analyzed using SPSS 17.0 (SPSS inc.,
Chicago, IL, USA) statistical software package
and Microsoft Office Excel 2007.

Results

This study included 1191 patients who
underwent SAVR; 144 (12.07%) were with
T2DM patients and 26 patients (18.05%) out of
those were with insulin-dependent T2DM.
Mean age was 65.4+13 years, and 67.8%
were men. The biological prostheses were
performed in 22% of patients, 28.47% of
T2DM patients and 21.39% of patients in the
non-T2DM group (p=0.087).

Preoperative parameters of patients
included in the study, comparing T2DM and
non-T2DM patients are presented in Table 1.
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Table 1. Preoperative data of patients included in the study

T2DM Patients

Non-T2DM Patients

Parameter (N=144) (N=1047) P Value

Age (mean + SD) 69.8+8.4 64.8+13.6 0.005
Men (%) 54 58 0.540
BMI (kg/m2) 2746 25+8 0.723
Arterial hypertension (%) 39.6 25.6 0.002
Dyslipidemia (%) 12.32 87.67 0.03
Smoking (%) 36.1 37.4 0.8

Family history of CVD (%) 50.7 38.9 0.057
Cerebrovascular Disease (%) 111 105 0.2

GFR<60cc/min/1.73m2 40.98 59.02 0.007
Preoperative arrhythmias (%) 3.6 31.8 0.089
LVEF<30% (number of patients/%) 5 (3.47%) 73 (6.97%) 0.038
LVEF=30-50% (hnumber of patients/%) 81 (56.25%) 610 (58.26%) 0.744
LVEF>50% ( number of patients/%) 58 (40.27%) 364 (34.76%) 0.476
PAPs (mmHg) 47 43 0.09

BMI: body mass index; CVD: cardiovascular disease; GFR: body mass index; glomerular filtration rate; LVEF:
left ventricular ejection fraction; T2DM: type 2 diabetes mellitus.

Mean age was significantly higher in
T2DM group (p=0.005). Family history of
cardiovascular disease was more frequent in
T2DM group (p=0.057), as well as arterial
hypertension (p=0.002). Renal function was

significantly impaired in T2DM group
(p=0.007).
Preoperative left ventricular systolic

function showed no significant differences
between groups, irrespective of dysfunction
degree (p=0.744).

Mean EuroSCORE Il risk score in T2DM
versus non-T2DM patients was 5.49+0.63 and
4.89+0.17 (p= 0.579).

Cardiopulmonary bypass time in T2DM
patients was shorter (137.88+5.71 minutes

versus 149.48+4.80 minutes; p=0.714).

Postoperative outcomes were analyzed in
Table 2. There were no statistically significant
differences between T2DM and non-T2DM
group, except for inotropic medication need
(15+4 days versus 6x2 days; p=0.008).
Hospitalization duration were similar for T2DM
and non-T2DM group (21.40+9.60 days versus
21.71+9.70 days; p=0.63).

Table 2. Postoperative data in T2DM versus non-T2DM patients

T2DM Patients

Non-T2DM Patients

Parameter (N=144) (N=1047) P Value
Increased inotropic medication need (days) 15+4 6+2 0.008
Re-intervention (%) 10.55 7.2 0.206
Stroke >72 h (%) 1.25 4.8 0.127
Coma >24h (%) 6.32 6.66 0.572
Mediastinitis (%) 1.33 0.20 0.248
Sepsis (%) 1.53 2.83 0.175
Multiple System Organ Failure (%) 3.33 4.41 0.514
Death (%) 0.6 0.57 0.78

T2DM: type 2 diabetes mellitus
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Study Limitation

Our study has several limitations, being a
single center, non-randomized, retrospective
analysis and thus exposed to biases. We tried
to temper the bias by including a larger lot of
patients, to achieve statistical significance. In
addition a longer follow-up would be of
interest. Studies with a longer follow-up to
evaluate the long-term outcomes need to be
done.

Discussion

It is well known that patients with T2DM
have a high cardiovascular risk. Diabetes is a
common risk factor encountered in patients
undergoing SAVR; the prevalence of both
T2DM and aortic disease is increasing.

Another strong risk factor for
cardiovascular diseases regardless of the
presence of T2DM is the age. In our study,
age was significantly higher in T2DM group.
Studies including large diabetic groups have
shown that age is an important predictor for
cardiovascular  events and advanced
atherosclerosis, but little is known about the
absolute risk, age-related in diabetic patients
[10, 11].

The percentage of dyslipidemia was
higher in non-T2DM group, probable because
of more aggressive risk-reduction therapies
with intensive lipid lowering agents in T2DM
group.

Hypertension was significantly associated
with T2DM; this is well known in literature.
Recent data suggests that hypertensive
patients are more predisposed to T2DM than
those normotensive [12].

Among T2DM complications, chronic
kidney disease is the most important; leading
important costs in the medical system. Our
study confirms that renal dysfunction is
significantly present in patients with T2DM.
Renal impairment is included in EuroSCORE |I
[9]. In this study the patients with T2DM have
had a lower creatinine clearance; despite this
the EuroSCORE Il risk score was not
significantly different in the two groups.

Female gender is a risk factor included in
EuroSCORE Il [8]. Even it is known that
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women could have worse outcome regarding
in-hospital mortality after SAVR [13], in our
study no significant difference regarding
gender was observed.

Patients with T2DM did not have a longer
cardiopulmonary bypass time. No differences
in postoperative complications (including the
infectious complications) were unregistered in
both groups (T2DM versus non-T2DM).
However, patients with T2DM have required a
longer period of inotropic support. Inotropic
medication is known as the strongest
independent predictor for long-term mortality in
patients with SAVR [14]. In this study no
significant  differences in deaths were
unregistered at 30 days after SAVR, in
patients with T2DM versus non-T2DM.

Preoperative risk stratification is an
important step in choosing the adequate
management but needs to be reset after the
surgery, depending on intraoperative and early
postoperative factors, as the need for
inotropes. A major complication following
cardiac surgery with cardiopulmonary bypass
is the low cardiac output syndrome, which
affects up to 20% of patients and represents a
major challenge, as it is associated with
increased morbidity and mortality [15].
Diabetes mellitus and preoperative renal
dysfunction combined increase the risk of low
cardiac output syndrome by 50% [16].

Inotropic stimulation affects both systole
and diastole and may enhance diastolic
dysfunction even the patient has a normal
ejection fraction. The need of positive inotropic
drugs is a marker of severity after cardiac
surgery, because patients who require
vasopressors are at higher risk than those who
do not [17].

However, a very recently published article
about patients with diabetes and elevated
cardiovascular risk concluded that: ,even after
extensive adjustment for underlying disease
burden, there was a persistent association for
low diastolic blood pressure with subclinical
myocardial injury and risk of myocardial
infarction, [18]. Because DM is a
heterogeneous disease with  significant
variability in the glucose control strategies
(which could determine variable degree of long
term complications), and because the
postoperative outcome could depend on the
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type of treatment but also on preoperative
glycemic control, these patients with high
cardiovascular risk seem to be a
heterogeneous population with  variable
postoperative outcomes even in the absence
of myocardial revascularization need.

Conclusion

Patients with T2DM undergoing SAVR
have a non-significantly higher operative risk
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