
183

ABSTRACT

Objective: In recent years, as a result of increased average longevity, the number of hospitalized elderly 
patients has been increasing. Today, although many parameters are used to determine the prognosis 
of hospitalized patients, more specific information about elderly patients is required. This study aims to 
investigate the effect of preoperative and postoperative parameters on postoperative complications 
and mortality among patients aged 65 and over who underwent cardiovascular surgery.
Methods: Demographic data, preoperative and postoperative hemoglobin, neutrophil/lymphocyte 
ratio, mean platelet volume, erythrocyte distribution width, platelet, glucose, urea, creatinine, 
albumin values and postoperative data were recorded.
Results: When the preoperative risk factors for postoperative complications and mortality were 
evaluated, low preoperative hemoglobin and albumin values and high blood urea and glucose 
levels were statistically significant (p <0.005). Low postoperative hemoglobin, albumin values, 
platelet counts, and and high glucose, urea and creatinine values were found to be significant 
markers of postoperative complications (p <0.005). When preoperative risk factors were 
evaluated in terms of postoperative 30-day mortality, preoperatively decreased hemoglobin and 
albumin, increased urea , decreased postoperative hemoglobin, albumin levels, platelet counts, 
and increased glucose, urea and creatinine values were statistically significant (p <0.005).
Conclusion: We believe that closely monitoring the nutritional status of elderly patients, providing 
them with dietary supplementation for deficient parameters, and keeping blood glucose, urea, 
and creatinine at optimum levels could help us to decrease hospital stay, mortality-morbidity, and 
total economic cost.

Keywords: Cardiovascular surgery, postoperative complications, mortality, anemia, 
hypoalbuminemia, hyperglycemia, geriatrics

ÖZ

Amaç: Son yıllarda ortalama yaşam süresinin artması sonucunda hastaneye yatırılan yaşlı hasta sayısı 
artmaktadır. Günümüzde hastanede yatan hastaların prognozunu belirlemek için birçok parametre 
kullanılsa da yaşlı hastalar hakkında daha spesifik bilgilere gereksinim  duyulmaktadır. Bu çalışma, 65 
yaş ve üzeri kardiyovasküler cerrahi geçiren hastalarda ameliyat öncesi ve sonrası parametrelerin 
ameliyat sonrası komplikasyonlar ve mortalite üzerine etkisini araştırmayı amaçlamaktadır.
Yöntem: Demografik veriler, ameliyat öncesi ve sonrası hemoglobin, nötrofil/lenfosit oranı, orta-
lama trombosit hacmi, eritrosit dağılım genişliği, trombosit, glukoz, üre, kreatinin, albümin değer-
leri ve ameliyat sonrası veriler kaydedildi. 
Bulgular: Postoperatif komplikasyonlar ve mortalite için preoperatif risk faktörleri değerlendirildi-
ğinde, preoperatif düşük hemoglobin ve albümin değerleri ile yüksek kan üre ve glukoz seviyeleri 
istatistiksel olarak anlamlıydı (p<0,005). Düşük postoperatif hemoglobin, trombosit ve albümin 
değerleri ile yüksek glukoz, üre ve kreatinin değerleri postoperatif komplikasyonların önemli belir-
teçleri olarak bulundu (p<0.005). Postoperatif 30 günlük mortalite açısından preoperatif risk fak-
törleri değerlendirildiğinde, preoperatif düşük hemoglobin ve albümin, yüksek üre değeri, düşük 
postoperatif hemoglobin, trombosit ve albümin seviyeleri ve yüksek glukoz, üre ve kreatinin 
değerleri istatistiksel olarak anlamlı bulundu (p<0.005).
Sonuç: Yaşlı hastaların beslenme durumlarının yakından izlenmesi, eksik parametreler için diyet 
takviyesi yapılması ve kan şekeri, üre ve kreatinin optimum seviyelerde tutulmasının hastanede 
kalış süresini, mortalite-morbiditeyi ve toplam ekonomik maliyeti düşürmemize yardımcı olabile-
ceğine inanıyoruz.

Anahtar kelimeler: kardiyovasküler cerrahi, postoperatif komplikasyon, mortalite, anemi, hipoal-
buminemi, hiperglisemi, geriatri
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INTRODUCTION

In recent years, an increase in the average longevity 
and the overall aging of the population have brought 
about a dramatic rise in the number of hospitalized 
elderly patients. Cardiovascular surgery has also had 
its share. It is stated in the literature that from 1990 
to 2007, the average age of cardiac surgery patients 
in Germany increased from 55.8 to 68.8, and the 
proportion of the patients aged 80 and over was 
9.8% [1]. In the USA, it has been reported that 
approximately 25% of the population develop 
cardiovascular diseases at the age of 75 and over, 
and the number of potential elderly candidates for 
surgery has increased in more than half of candidates 
for all cardiac procedures applied to this age group 
[2]. Therefore, the perioperative evaluation and care 
for elderly patients are becoming more important 
day by day. This group of patients is affected by 
certain aging-related conditions such as the presence 
of comorbid diseases, weakening cognitive functions, 
poor nutrition, increased physical dependence rate, 
and multiple drug use, the severity of the diseases 
requiring intervention, atypical responses to 
inflammation, and failing kidney functions [3].

Today, the perioperative management of elderly 
patients is mostly based on data from the adult 
population. Prognostic factors that may affect the 
evaluation of elderly patients are still being 
investigated [3,4]. In particular, it is noteworthy that 
cardiovascular diseases increase dramatically with 
age, and the majority of the deaths associated with 
cardiovascular diseases are seen  in the elderly 
population. In fact, cardiovascular diseases are the 
most common cause of death among patients over 
65 years of age and cause severe morbidity [5].

In this context, this study aims to determine 
preoperative and postoperative risk factors which 
cause postoperative complications and mortality in 
elderly patients undergoing cardiovascular surgery.

MATERIAL and METHODS

Patients aged 65 and over who underwent 
cardiovascular surgery in our clinic between April 
2015 and March 2017 were included in the study 
after receiving the approval of the ethics committee 

of our hospital (No: 43,19.07.2018). In our 
retrospective cross-sectional study, the preoperative 
and postoperative data of the patients were obtained 
from the electronic database of our hospital. Patients 
under 65 years of age, emergency cases, and cases 
that had undergone re-do surgeries were excluded 
from the study.

All patients received a balanced anesthesia using our 
routine clinical protocols. Standard CPB was 
established and antegrade cold blood cardioplegia 
was used for myocardial protection. Hemoglobin 
concentrations were kept above 7.5 g dl-1 during CPB 
and above 8.5 g dl-1 after CPB. All patients were 
transferred to the ICU after surgery.

Patients’ demographic data, comorbidities, 
preoperative variables (hemoglobin, neutrophil/
lymphocyte ratio (NLR), mean platelet volume 
(MPV), erythrocyte distribution width (RDW), 
platelet, glucose, urea, creatinine, albumin), 
postoperative variables (hemoglobin, NLR, MPV, 
RDW, platelet, glucose, urea, creatinine, albumin), 
type of surgery, intensive care unit and hospital stay, 
postoperative morbidity and mortality information 
were recorded. 

Statistical analyses were performed using IBM SPSS 
for Windows (IBM Corp., version 22.0, Armonk, NY, 
USA). Descriptive statistics outline the basic features 
of the data. According to the distribution of data, 
Mann-Whitney U or two-sample t-test was used to 
compare independent groups. Additionally, 
regression analysis was performed to analyze risk 
factors in complications and mortality. A p-value 
<0.05 from two-sided tests was considered 
statistically significant.

RESULTS

Baseline demographics, preoperative variables, and 
surgery types for 346 patients are presented in Table 
1. Postoperative variables and complications are 
presented in Table 2. The postoperative complication 
rate was 28.3%. The most common complications 
were reported to be bleeding (8.9%), arrhythmias 
(5.2%), and neurological complications (3.5%). 
Hospital mortality was 9.5%, and 30-day mortality 
was 2%. 
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When preoperative risk factors were evaluated in 
terms of postoperative complications, low 
preoperative hemoglobin and albumin and high 
blood urea and glucose levels were statistically 
significant predictors (p<0.005). When postoperative 
risk factors were examined, decreased postoperative 
hemoglobin, albumin values,  platelet counts and 
high glucose, urea, and creatinine values could 
predict postoperative complications at a statistical 
significance level of p <0.005 (Table 3). In the 
evaluation of postoperative 30-day mortality, low 
preoperative hemoglobin and albumin, high urea, 
low postoperative hemoglobin, albumin levels, and 
platelet counts and, increased glucose, urea, and 
creatinine values were found as significant predictors 
and risk factors (p<0.005) (Table 4). A multivariate 
risk analysis was performed to determine 
preoperative and postoperative risk factors. Low 
albumin level was both a preoperative and 

Table 1: Patients’ demographic data, preoperative 
laboratory values and types of surgery

n (%) or mean ± SD N:346

Age, year                             70.7±4.4

Male, gender                          246(70.1)

BMI                                 29.9±2.1

Hemoglobin, g/dl             13.1±1.9

MPV, fL 9.1±1.1

RDW         14.5±1.8

Platelet,10³/fL 233.1±71.3

Glucose, mg/dl       132.6±62.4

Urea, mg/dl 45.2±20.1

Creatinine, mg/dl 1.2±2.6

Albumin, g/dl  3.8±0.6

Anemia, n                            133(38.4)

Comorbidity

 None                                       158(45.7)

Hypertension                                             91(26.4)

Chronic obstructive pulmonary disease                                    20(5.8)

Goitre                                     3(0.9)

Renal failure                                             5(1.5)

Diabetes mellitus                                          10(2.9)

Cerebrovascular accident                                     1(0.3)

Hyperlipidemia                                             63(18.2)                  

Surgery type

CABG                                     218(63)

AVR/MVR                             13/12(3.8/3.5)   

CABG+valve replacement, carotid 
endarterectomy     

26(7.5)

Ascending / descending aorta grafting         14(4)

Femoropopliteal bypass      20(5.8)

Thoracoabdominal aortic aneurysms  16(4.6)

TAVI, EVAR, TEVAR                 20(5.8)

AVR+Ascending aortic grafting / MVR            4(1.2)

LVAD                                       1(0.3)

ASD 2(0.6) 

Total                                       346 (100)

Values are expressed as n (%) or mean ± SD, BMI: body 
mass index, MPV: mean platelet volume, RDW: red cell 
distribution width, CABG: coronary artery bypass grafting, 
AVR: aortic valve replacement, MVR: mitral valve 
replacement, TAVI: Transcatheter aortic valve implantation, 
EVAR: Endovascular aneurysm repair, TEVAR: Thoracic 
endovascular aortic repair, LVAD: left ventricular assist 
device, ASD: atrial septal defects

Table 2: Postoperative data

n (%) or mean ± SD N: 346
Anemia 35 (10.1)
Hemoglobin, g/dl 15.3±9.3
MPV, fL 15.6±9.4
RDW 14.8±1.6
Platelet count,10³/fL 155.4±61.0
Glucose, mg/dl 174.1±56.4
Urea, mg/dl 46.8±20.1
Creatinine, mg/dl 1.2±0.6
Albumin, g/dl 2.9±0.5
Postoperative complications
None                                                           248(71.7)
Pleural effusion                                   8(2.3)
Renal failure                                                               3(0.9)
Bleeding 31(8.9)
Arrhythmia 18(5.2)
Infection (pneumonia, wound infection) 10(2.9)
Major advance cardiac events 4(1.2)
Neurological complications 12(3.5)
Mortality
 None 306 (88.4)
 ≤30 days 33 (9.5)
 >30 days 7 (2.0)
Duration of ICU stay (day) 3.07±6.3
Hospital stay (day) 8.4±7.5

Values are expressed as n (%) or mean ± SD, MPV: mean 
platelet volume, RDW: red cell distribution width, ICU: 
intensive care unit
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Table 3: Preoperative and postoperative risk factors for postoperative complications; univariate analysis

Complication
  (-)                          

Complication 
    (+)              p value 

Age, year                                                                                                                                                                                               70.5±4.3                                            71.1±4.6                     0.242
BMI                                                                                                                                      30.1±2.8                                            29.9±2.1                    0
Preoperative variables
Hemoglobin, g/dl                   13.2±1.8                                           12.6±2.0                     0.004٭
MPV, fL                                                                      9.1±1.1                                             9.2±1.1                       0.304
RDW                                                                14.5±1.8                                           14.5±1.5                     0.904

Neutrophil/Lymphocyte ratio 3.5±3.6                                              3.5±3.0                       0.874

Platelet, 10³/fL                                                 236.6±67.9                                       224.3±79.2                0.150
Glucose, mg/dl                                                                                              128.2± 57.6                                     143.7±72.3                 0.039٭   
Urea, mg/dl                                                                                                                                               43.6±18.1                                          49.4±24.3                   0,017٭  
Creatinine, mg/dl                                                                                                                                        1.0±0.5                                               1.6±4.8                       0.078
Albumin, g/dl                                                                                                                                       3.8±0.5                                               3.5±0.7                       0.000٭             
Postoperative variables
Hemoglobin, g/dl                                                                                                                                      9.5±1.5                                9.0±1.2                              0.004٭
MPV, fL 9.3±1.2                                9.4±1.2                             0.770
RDW                                                                                                                                      14.8±1.6                              14.9±1.5                           0.310
Neutrophil/Lymphocyte ratio                                                                                                                                           17.5±14.9                            16.9±10.6                          0.727
Platelet,10³/fL                                                                                                                                       162.5±57.9                         137.5±65.3                      0.001٭
Glucose, mg/dl                                                                                                                                      165.3± 44.4                        197.0±75.1                      0.000٭   
Urea, mg/dl                                                                                                                                      43.3±14.4                           55.4±28.3                        0,000٭  
Creatinine, mg/dl                                                                                                                                       1.2±0.6                                1.4±0.7                           0,000٭  
Albumin, g/dl                                                                                                                                      3.1±0.5                                2.7±0.5                           0,000٭  

Values are expressed as mean ± SD, BMI: body mass index, MPV: mean platelet volume, RDW: red cell distribution width

  Table 4: Preoperative and postoperative risk factors for postoperative 30-day mortality; univariate analysis (mean±SD) 

Mortalite
    (-)                

Mortalite
     (+)                        

P value

Preoperative variables
Hemoglobin, g/dl           13.1±1.8                          12.4±2.4                             0.045٭
MPV, fL                                                                                                                                        9.1±1.1                           9.0±1.2 0.651
RDW                                                                                                                                     14.5±1.7                          14.9±2.3 0.216
Neutrophil/Lymphocyte 3.6±3.5                           2.8±1.6                               0.208
Platelet,10³/UL                                                                                                                                      232.8±68.2                     236.0±97.6 0.804   
Glucose, mg/dl                                                                                                                                       133.3±64.0                      127.6±44.9 0.527             
Urea, mg/dl                                                                                                                                       44.0±18.1                         56.6±34.4 ٭0.001
Creatinine, mg/dl                                                                                                                                       1.2±2.7                             1.2±0.4 0.921
Albumin, g/dl                                                                                                                                       3.8±0.6                             3.5±0.6 ٭0.003
Postoperative variables
Hemoglobin, g/dl          9.4±1.4                         8.5±0.9                         0.000٭
MPV, fL                                                                                                                                     9.4±1.2                           9.3±1.3                               0.944
RDW                                                                                                                                       14.8±1.6                         14.9±1.0    0.660
Neutrophil/Lymphocyte                                                         16.8±13.4   23.1±16.5   0.015
Platelet,10³/UL                                                                                                                                      159.6±59.5                     115.4±61.9 ٭0.001
Glucose, mg/dl                                                                                                                                      169.2±46.3                     223.4±106.1 ٭0.000
Urea, mg/dl                                                                                                                                       44.9±17.0                       64.8±33.8 ٭0.000
Creatinine, mg/dl                                                                                                                                   1.2±0.6                           1.6±0.6 ٭0.001
Albumin, g/dl                                                                                                                                     3.0±0.5                           2.6±0.3 ٭0.000

Values are expressed as mean ± SD, MPV: mean platelet volume, RDW: red cell distribution width
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postoperative risk factor. High glucose and urea 
levels were considered as postoperative risk factors. 
Albumin was also a preoperative and postoperative 
risk factor as for postoperative 30-day-mortality. 
Higher postoperative glucose and urea levels were 
evaluated as postoperative risk factors (Table 5).

DISCUSSION

In this study, we investigated the effects of 
perioperative laboratory parameters on 
postoperative complications and mortality in 
patients aged 65 and over who underwent 
cardiovascular surgery. We found that among 
preoperative factors, low hemoglobin and albumin, 
and high glucose and urea levels were associated 
with postoperative complications. We also 
determined that preoperative low hemoglobin and 
albumin and high urea levels were significantly 
associated with 30-day mortality.

When the postoperative laboratory data were 
evaluated, postoperative low hemoglobin, platelet, 

and albumin and high glucose, urea, and creatinine 
scores were observed to be associated with 
postoperative complications. Furthermore, 
postoperative low hemoglobin, thrombocyte, and 
albumin and high glucose, urea, and creatinine 
scores were found to be significantly associated with 
30-day mortality.

Although there are many prognostic markers being 
used to evaluate surgical patients in the literature, 
these markers are still being investigated for elderly 
patients. Today, there are studies evaluating the 
effects of easily observable laboratory parameters 
on postoperative morbidity and mortality, as well as 
markers such as age, BMI, accompanying 
comorbidities, and Euroscore which are widely used 
in the middle age group [4,6-9]. It has been emphasized 
that the presence of preoperative anemia (<13g / dl 
regardless of gender) is a very strong indicator of 
mortality in surgical patients [10-12].  It has been 
reported that 16-54% of patients undergoing cardiac 
surgery suffer anemia [13], and most cases have 
resulted from iron deficiency [10,14]. In elderly patients, 

   Table 5: Multivariate regression analysis of pre-, and post-operative risk factors

Preoperative variables for postoperative complications OR 95% CI p value
Hemoglobin, g/dl 0.983 0.8-1.1 0.822
Glucose, mg/dl 1.002 0.9-1.0 0.212
Urea, mg/dl 1.008 0.9-1.0 0.240
Albumin, g/dl 0.474 0.3-0.8 ٭0.003
Postoperative variables for postoperative complications
Hemoglobin, g/dl 1.029 0.8-1.3 0.824
Platelet,10³/uL 0.996 0.9-1.0 0.187
Glucose, mg / dl 1.008 1.00-1.01 ٭0.009
Urea, mg/dl 1.032 1.01-1.05 ٭0.001
Creatinine, mg/dl 1.068 0.6-1.7 0.815
Albumin, g/dl 0.287 0.1-0.5 ٭0.000
Preoperative variables for postoperative 30- day mortality
Hemoglobin, g/dl 1.038 0.8-1.3 0.738
Urea, mg/dl 1.015 1.00-1.03 0.054
Albumin, g/dl 0.497 0.3-0.9 ٭0.036
Postperative variables for postoperative 30- day mortality
Hemoglobin, g/dl 0,606         0.4-1.0 0.087
Platelete,10³/uL 0,088 0.9-1.0 0.088
Glucose, mg/dl 0.015 1.00-1.02 ٭0.015
Urea, mg/dl 0.002 1.02-1.07 ٭0.002
Creatinine, mg/dl 0.210 0.2-1.4 0.210
Albumin, g/dl 0.034 0.1-0.9 ٭0.034
Neutrophil/Lymphocyte ratio 0.061 0.9-1.0 0.061
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preoperative anemia may develop mostly due to 
malnutrition, malabsorption, bone marrow 
dysfunction , or chronic blood loss. In many studies, 
it is stated that anemia impairs the quality of life in 
the elderly and causes cognitive dysfunction, 
depression, and congestive heart failure. It is also 
stated that it causes an increase in mortality, length 
of hospital stays, and cost [15,16]. In a study by Spahn 
et al. [10], it was observed that simply administering 
intravenous iron treatment to elderly patients with 
iron deficiency anemia the day before surgery had a 
positive impact on postoperative results. Elective 
surgeries are recommended to be postponed for 2-3 
weeks in elderly patients with iron deficiency 
meanwhile filling iron stores with intravenous iron 
preparations since adequate absorption cannot be 
achieved with oral supplements during this period 
[7,10]. In our study, the presence of preoperative and 
postoperative anemia was found to be associated 
with postoperative complications and 30-day 
mortality. Due to age-related physiological changes 
and the effect of anemia, these patients may be 
more susceptible to hypoxia. Preoperative low 
albumin was reported to be a risk factor for the 
development of postoperative atrial fibrillation in 
elderly patients with off-pump cardiac surgery [17]. 

Another study suggested that low hemoglobin and 
albumin scores were not associated with 
postoperative atrial fibrillation, ventricular 
fibrillation, or asystole [11]. In our study, the most 
frequent postoperative complications were bleeding 
(8.9%), cardiac arrhythmias (5.2%), and neurological 
complications (3.5%). The data we obtained in this 
study show that elderly patients with anemia must 
receive treatment in the preoperative period. As oral 
iron replacement might be ineffective due to possible 
nutritional disorders or malabsorption, intravenous 
iron preparations may be considered.

In elderly patients, blood albumin levels may change 
due to malnutrition, or malabsorption. To this aim, 
the geriatric nutritional risk index (GNRI) evaluating 
nutritional risk factors according to height, weight, 
and serum albumin levels has been developed [8]. In 
the literature, a comprehensive geriatric assessment 
(CGA) and related frailty rates have been defined for 
each negative indicator, including accompanying 
malnutrition, anemia, and low albumin levels, and 
these scales have been reported to reduce morbidity 

[3,18]. A recent report has recommended avoiding 
surgery in patients with preoperative albumin levels 
<3 mg/dl, as the condition is associated with 
malnutrition and adverse postoperative outcomes 
[9]. In a study evaluating 4551 patients who had 
undergone  total knee surgery, patients with albumin 
levels <3.5 mg/dl had a higher incidence of 
postoperative pneumonia, surgical site and urinary 
tract infections, sepsis, intraoperative and 
postoperative blood transfusions, prolonged 
mechanical ventilation periods, and acute renal 
failure [19].  In a different study comparing different 
albumin levels after cardiac surgery, as 
hypoalbuminemia deteriorated, patients with 
albumin <3 mg/dl were found to be more vulnerable 
to septic and bleeding-related complications, and 
even long-term survival rates were affected [9]. In our 
study, we have found that low albumin levels are 
both preoperative and postoperative independent 
risk factors. Postoperative bleeding, arrhythmias, 
infections, and neurological complications were 
observed more frequently in patients with albumin 
levels <3.5 ± 0.7 mg/dl in the preoperative period 
and <2.7 ± 0.5 mg/dl in the postoperative period. It 
is essential to plan how to improve the total quality 
of nutrition to mitigate or eliminate the postoperative 
impacts of this important predictor. It is possible to 
cooperate with the surgeon and dietician to ensure 
that the patients are optimally prepared for the 
surgery.

Hyperglycemia is an important cause of morbidity 
and mortality in elderly patients [20,21]. Even in non-
diabetic patients, blood sugar levels may increase by 
various mechanisms (physiological stress response, 
deterioration of nutrition, etc.). These conditions 
also increase the risk of infection. In the literature, it 
has been stated that uncontrolled hyperglycemia is 
associated with poor postoperative clinical results 
and that although there is no consensus on an 
appropriate blood glucose level, a fasting blood 
glucose level above 126 mg/dl raises postoperative 
mortality [22]. Another study stated that blood glucose 
levels should be <200 mg/dl to prevent postoperative 
infections [23]. In our study, we found that 
preoperatively increased  glucose levels (143.7 ± 
72.3 mg/dL) were significantly associated with early 
postoperative complications. Postoperative glucose 
elevation (197.0 ± 75.1) was another independent 
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risk factor that can lead to postoperative 
complications and mortality.

Elderly patients are more likely to get dehydrated 
than middle-aged patients. Along with aging, kidney 
functions may be limited or impaired due to 
conditions such as loss of nephrons, decreased 
feeling of thirst, forgetfulness. In addition, the 
catabolic processes and nutritional status affect 
blood urea-creatinine levels [24,25]. In patients 
undergoing cardiovascular surgery, cardiac 
dysfunction, accompanying comorbidities (especially 
diabetes and hypertension), multiple drug use, 
cardiopulmonary bypass, renal ischemia-reperfusion, 
increased intraabdominal pressure, and 
inflammatory, immunological, and neurohumoral 
factors may increase the susceptibility to acute 
kidney injury (AKI) [25,26]. In a study comparing the 
incidence of AKI development in patients aged  
18-69, and older who underwent cardiac surgery 
was found to be 3.1% and 10.5%, respectively [27]. It 
was reported that preoperative creatinine > 1.5 mg/
dl increased postoperative mortality by 5-30% [28]. It 
is estimated that kidney mass and blood flow 
decrease by > 10% in each decade of life [25]. With the 
reduced sense of thirst and poor nutrition in elderly 
patients, blood urea and creatinine levels might be 
at the top limit or exceed it at the time of admission 
to the hospital. In our study, we found that 
postoperative elevation of creatinine was also a 
significant marker of postoperative complications 
and mortality. Postoperative elevation of blood  was 
an independent variable in postoperative 
complications and mortality. We regard that the 
preoperative evaluation of elderly patients is of 
particular importance. We believe that negative 
postoperative conditions can be minimized with the 
appropriate measures to be taken on time.       

Inflammatory mediators, which are present in the 
circulation in high quantities, have been reported to 
be one of the possible causes of cardiovascular 
disease [29]. Similarly, it is stated that the increase in 
hematological mediators such as MPV, RDW, and 
NLR could be a negative prognostic factor in acute 
coronary syndrome [30,31]. Although the primary 
pathophysiological mechanism that triggers the 
increase of RDW levels in the blood is unknown, it 
has been mostly associated with inflammation and 

nutritional disorder. Zalyesov et al. [32] found that the 
role of RDW in predicting mortality is closely related 
to advanced age. A different study suggested that 
the predictive power of double or triple combinations 
of MPV, RDW, and NLR parameters derived from  the 
hemogram was higher than the predictive value of a 
single parameter [30]. Contrary to the literature, no 
significant effect of MPV, RDW, and NLR parameters 
on postoperative morbidity and mortality was found 
in our study. We consider that this might result from 
atypical inflammatory responses in elderly patients.

Elderly patients who will undergo cardiovascular 
surgery are at a high risk of coagulopathy and 
bleeding because of provoking factors as suppressed 
hematopoietic system, general anesthesia, 
medications used, prolonged CPB , and hypothermia. 
In addition, iron deficiency anemia, infections, 
mechanical heart valves, and disorders triggered by 
surgical trauma can lead to thrombocytosis/
thrombocytopenia [33]. To have a more accurate 
postoperative prognosis, evaluating the number of 
platelets may offer significant data. In our study, we 
found that postoperatively decreased  platelet 
counts (115.4±61.9 10³/fL) were associated with 
postoperative complications and 30-day mortality.

The retrospective nature of data collection and 
differences in surgical procedures applied may be  
some limitations in our study which aimed to 
evaluate the mortality markers for elderly patients 
undergoing cardiovascular surgery. Another 
limitation of this study was that we did not calculate 
the geriatric nutrition risk index, which has been 
presented as an important marker in recent studies.

In conclusion, both preoperative and postoperative 
low hemoglobin and albumin, high glucose and urea 
levels were found to be risk factors for postoperative 
complications and mortality in elderly patients who 
underwent cardiovascular surgery. Postoperative 
low platelet counts and high creatinine levels were 
found to be associated with postoperative 
complications. Also, preoperative low hemoglobin, 
albumin levels and platelet counts, high glucose, 
urea, and creatinine levels were found to be 
significantly associated with 30-day mortality. We 
are of the opinion that closely monitoring the 
nutritional status of elderly patients, providing them 
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with dietary supplementation for deficient 
parameters, and keeping blood glucose, urea, and 
creatinine at optimum levels could help us to 
decrease hospital stay, mortality, morbidity, and 
total economic cost. 
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