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  :الملخص

 رافية.غتعتمد تأثيرات نقل الدم لنتائج مرضي جراحة القلب على عوامل اخري مثل نوع الجراحة ومستوي الهيموجلوبين قبل الجراحة والعوامل الديمو :المقدمة

 قلب. تحديد عوامل الخطر التي تؤدي الي نقل الدم أثناء جراحة القلب، معرفة تأثير نقل الدم علي نتائج الوفيات لمرضي جراحة ال الأهداف:

في بنغازي. تم جمع البيانات من جميع البالغين  0212و 0214لعملية جراحية للقلب بين عامي  امريضا خضعو 042شممل  دااةمة مسمق مقطعية : منهجية البحث

حاممماء لاعاما. تم تقييم الااتباط بين نقل الدم في مرضمممي جراحة القلب والمتغيرات اىخرب قبل الجراحة باةمممتخدام اختباا مربع ماي. تم اةمممتخدام ا 11من عمر 

  الوصفي ممتوةط وانحراف معيااي.

 121( عملية زاع الشممرايين، %10) 152، 1: 0اما، ومان  نسممبة الوموا ىلى اانا  ع11.9±92.5مريضمما بمتوةممط عمر  042تضمممن  قاعدا البيانات  :نتائج

 ائية.، مان  نتيجة الجراحة حسب نقل الدم ذات دلالة احا%5.0الدم. نسبة الوفيات  ا( من المرضي الوين تلقو%82.1)24( فقر الدم، و24.0%)

ي جراحة ف( العمر ونوع الجراحة ومسممتوي الهيموجلوبين للمرضممي)نتيجة جراحة القلب المتأثرا بنقل الدم، لا توجد علاقة بين نقل الدم وعوامل أخري : الخلاصةةة

 .القلب

 .عملية زاع الشرايين القلب،جراحة  الدم،نقل  :الكلمات المفتاحية

Abstract 

Background: The effect of blood transfusion on cardiac surgery patients is dependent on other factors such as demographics, 

type of open heart surgery and hemoglobin level before surgery. 

Aims: to determine the risk factors that lead to a blood transfusion during cardiac surgery, and to find out the effect of blood 

transfusion on mortality in cardiac surgery patients. 

Methods: A cross-sectional survey study that included 240 patients who underwent cardiac surgery between 2014 and 2017 

in Benghazi.   All the data was collected from adults (≥ 18 years). The association between blood transfusion in patients of 

cardiac surgery and other pre-operative variables was assessed using the Chi-square test. Descriptive statistics such as mean, 

mode, median and standard deviation were used. 

Results: The database included 240 patients whose mean age was 57.9 ± 11.5 years and the male-to-female ratio was 2:1.  

197 (82%) patients underwent a coronary artery bypass graft, 178 (74.2%) were anemic, and 74 (30.8%) patients received 

blood.  The mortality rate was 9.2%. The outcome of surgery according to blood was statistically significant( p< 0.003). 

Conclusion: The outcome of cardiac surgery is affected by blood transfusion. There is no relation between blood transfusion 

and other factors ( age, sex, type of surgery, hemoglobin level of patients) in cardiac surgery 

Keywords: blood transfusion, cardiac surgery patients, cross-sectional survey 

 

1. INTRODUCTION 

Cardiovascular disease (CVD) is an important contributor to the 

total costs of medical care worldwide, where 30% of people die 

from CVD in the world every year. The most common cause of 

death in the UK is coronary heart disease and it is the leading 

cause of death in New York. Cardiac surgery is carried out to 

treat complications of ischemic heart disease, valve surgery, and 

congenital heart surgery including heart transplantation. Cardiac 

surgery includes many types of procedures, but the most common 

cardiac surgery procedure is coronary artery bypass graft and 

valve surgery.(1,2,3,4,5) 

 

 

Blood transfusion is one of the most common medical 

procedures, and a major part of these are performed during 

cardiac surgeries. The incidence of perioperative transfusion in 

cardiac surgeries varies from 40 to 90%, according to the 

complexity of the procedure and the protocols adopted in each 

institution.(6) 

Blood transfusion plays a role in complications that arise in 

patients undergoing CABG surgery, where cardiac surgery 

increases blood transfusion usage more than other surgeries. 

However, transfusion-related complications in patients are 

dependent on other factors such as demographics. Types of open 

heart surgery including coronary artery bypass graft (CABG) 

surgery, valve surgery, and combined CABG and valve 
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procedures are considered intraoperative risk factors, which have 

effects on the outcomes of cardiac surgery.   

Anemia is defined as hemoglobin level ( Hb<12.0 grams per 

deciliter) for non-pregnant adult women, and anemia for men 

(Hb< 13.0 grams per deciliter).(7,8,9,10,11,12)  

Due to the lack of information on this subject, this study has 

undertaken the following aims:- 

1. To determine the risk factors that lead to blood transfusion 

during cardiac surgery. 

2. To find out the effect of blood transfusion on mortality in 

cardiac surgery patients. 

The risk factors associated with patients who underwent cardiac 

surgery included the patient's characteristics ( age, gender), pre-

operative hemoglobin level and type of surgery. 

The outcome of cardiac surgery is measured by mortality rate, 

and postoperative risk factor blood transfusion is associated with 

the outcome of cardiac surgery.  

Moreover, because there is a link between blood transfusion and 

outcomes of cardiac surgery, this work will include variables 

related to blood transfusion (type of cardiac procedure, age of 

patients, sex of patients, and preoperative hemoglobin level). 

In 2017, Carlos Arias-Morales et al published a study concerning 

the relationship between blood transfusion and outcomes of 

cardiac surgery. They found that the relationship between these 

two factors is still poorly understood, where it differs among 

patients in characteristics, demographics, type of procedure, and 

preoperative status of patients.(9)   

In the United Kingdom, a study was conducted concerning the 

incidence and significance of anemia in patients undergoing 

cardiac surgery. The aim was to look at the significance of  pre-

operative anemia, which explains the strong association between 

pre-operative anemia and morbidity and mortality.(12)  

Many risk factors are associated with preoperative anemia in 

cardiac surgery; preoperative anemia is considered one of the 

highly effective risk factors and is a highly prevalent condition 

that is independently associated with adverse outcomes. Anemic 

patients had more complications of adverse outcomes (death, 

stroke, or acute kidney injury) than non-anemic patients. Another 

found that many risk factors and preoperative patient 

characteristics ( such as age, sex, diabetes, hypertension and 

smoking) were associated with cardiac surgical mortality.(14,15)                                              

In 2002, Zindrou et al published a study concerning preoperative 

hemoglobin concentration and mortality rate after coronary 

artery bypass surgery. They found that the patients with 

preoperative lower hemoglobin concentration had higher in-

hospital mortality rates after surgery than those with a higher 

hemoglobin concentration.(16)     

Most previous studies agreed that blood transfusion has an effect 

on the outcome of cardiac surgery, with a higher mortality rate in 

patients who received blood transfusion than other patients, in 

addition to other factors (age, sex, type of procedure, and 

preoperative hemoglobin concentration). 

2. METHODOLOGY 

Place: Benghazi Medical Center (BMC), Benghazi-Libya. 

Study design: A descriptive (cross-sectional study) retrospective 

study. 

Population:  All patients who underwent cardiac surgery in 

BMC from the 1st of October 2014 to the 31st  of December 2017 

were included in the study.  

Data were collected from the medical records database in the 

Cardiovascular Surgery Department at BMC.     

Information was extracted from the database of BMC,  Cardio-

Vascular-Thoracic Surgery Department (CVT). All records of 

adult cardiac surgery in Benghazi from the 1st of October 2014 to 

the 31st  of December 2017, were included in the sample which 

included 240 surgical procedures. 

The dataset consisted of demographic characteristics, details on 

the intervention, in-hospital mortality and risk factors for 

mortality after cardiac surgery. 

All the data was collected from adult (≥ 18 years) cardiac surgery 

patients. Data elements collected included patients' 

characteristics (age, gender), pre-operative blood tests (Hb) and 

details (diagnosis, type of surgery), postoperative risk factors, 

blood transfusion and the outcome of surgery. 

Data were analyzed by using SPSS version 23. 

Descriptive statistics such as mean, mode, median and standard 

deviation were used. 

Inferential statistics: Chi-square was used to find if there is a 

statistical difference between variables and data was considered 

significant when the P value is ≤ 0.05. 

The association between the outcome of cardiac surgery and 

other pre-operative variables was assessed using the Chi-square 

test. 

The association between the outcome of cardiac surgery and the 

post-operative variable blood transfusion was assessed using the 

Chi-square. 

Data is presented in form of tables and figures. the figures were 

created by Microsoft Excel 2010. 

3. RESULTS 

 The risk factors of cardiac surgery in this study included 

demographic factors such as age, sex, weight and family history. 

The distribution of patients according to age in this study is 

illustrated in Table 1 and Figure 1.  
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Table 1: Distribution of patients according to age 

Age /year No. % 

21 - 30 7 2.9 

31 - 40 14 5.8 

41-50 29 12 

51-60 70 29.2 

61-70 99 41.3 

>70 21 8.8 

Total 240 100 

Mean=57.9 years. Std. Deviation=11.49 years. median=60.5years. minimum=21 years. maximum=85years. 

 

Fig. 1: Distribution of patients according to age 

The distribution of patients according to sex in the current study 

is illustrated in Table 2 and Figure 2.   

Table 2: Distribution of patients according to sex 

Sex NO. % 

Male 159 66.2 

Female 81 33.8 

Total 240 100 

Male: Female = 2:1 

 

Fig 2: Distribution of patients according to sex 
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The distribution of patients according to procedure in this study is illustrated in table 3 and figure 3.  

Table 3: Distribution of patients according to procedure 

Procedure No. % 

Coronary artery bypass graft 197 82 

Valve surgery 33 13.8 

Coronary artery bypass graft & valve surgery 10 4.2 

Total 240 100 

 

Fig. 3: Distribution of patients according to procedure 

The distribution of patients according to preoperative hemoglobin level in this study is illustrated in table 4 and figure 4.  
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Table 4: Distribution of patients according to preoperative hemoglobin level 

Hemoglobin (g/dl) No. % 

<12.5 178 74.2 

≥12.5 62 25.8 

Total 240 100 

Mean= 11.1. Median= 10.95. Std. Deviation= 1.75. Minimum=7.40. Maximum=15.00 

 

Fig. 4: Distribution of patients according to preoperative hemoglobin level 

Blood transfusion is a treatment for anemic patients, where 

bloodtransfusions play a role in complicated patients. The 

distribution of patients according to their history of blood 

transfusion is illustrated in table 5 and figure 5.  

Table 5: Distribution of patients according to their history 

of blood transfusion 

Blood transfusion No. % 

No 166 69.2 

Yes 74 30.8 

Total 240 100   

Fig. 5: Distribution of patients according to their history of 

blood transfusion 
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The distribution of patients according to the outcome of surgery 

is illustrated in table 6 and figure 6.  

Table 6: Distribution of patients according to the outcome of 

surgery 

% No. Outcome of surgery 

90.8 218 survived 

9.2 22 Died 

100 240 Total 

 

Fig. 6: Distribution of patients according to the outcome of 

surgery 

Table 7: Distribution of patients according to blood 

transfusion and age 

Total 
Age of patients 

Blood 

transfusion 
> 60 ≤ 60 

% No. % No. % No. 

100 166 45.2 75 54.8 91 No 

100 74 60.8 45 39.2 29 Yes 

100 240 50 120 50 120 Total 

X2= 5.002  df.=  1    p= 0.025  (Not significant). 

Table 8: Distribution of patients according to blood 

transfusion and sex 

Total 
Sex 

Blood 

transfusion 
Female Male 

% No. % No. % No. 

100 166 33.7 56 36.3 110 No 

100 74 33.8 25 66.2 49 Yes 

100 240 33.8 81 66.3 159 Total 

X2= .00  df.= 1     p=0.994  (Not significant). 

 

Table 9: Distribution of patients according to blood transfusion and type of surgery 

Total 
Type of surgery  

Blood transfusion 

 

CABG + valve surgery Valve surgery Coronary artery bypass graft 

% No. % No. % No. % No. 

100 166 2.4 4 16.9 28 80.7 134 No 

100 74 8.1 6 6.8 5 85.1 63 Yes 

100 240 4.2 10 13.8 33 82.1 197 Total 

X2= 7.91  df.= 2  p=0.019  (Not significant). 

Table 10: Distribution of patients according to blood transfusion and hemoglobin level of patients 

Total 
Hemoglobin level (g/dl) 

 

Blood transfusion 
≥ 12.5 <12.5 

% No. % No. % No. 

100 166 25.3 42 74.7 124 No 

100 74 27 20 73 54 Yes 

100 240 25.8 62 74.2 178 Total 

X2=0.080  df.=1 p=0.77 (Not significant). 
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Table 11: Distribution of patients according to blood transfusion and outcome of surgery 

Total 
Outcome of surgery 

 

Blood transfusion 
died survived 

% No. % No. % No. 

100 166 5.4 9 94.6 157 No 

100 74 17.6 13 82.4 61 Yes 

100 240 9.2 22 90.8 218 Total 

X2= 9.068  df.= 1  p=0.003  (Significant).  

4. DISCUSSION 

These findings show (Table 1) that the age of patients ranged 

between 21 years and 85 years and the mean age was 57.9 ± 11.5 

years, compared to a previous study published in 1999 where the 

mean age was 62.5 ± 10.7 (range= 17- 94 years).(11) 

These findings show that males constitute 66.3%, while females 

were 33.85%; male to female ratio was 2:1 ( see Figure 2). These 

data are opposite to Fortes's study in Brazil where 54 (36.5%) 

were male and 94 (63.5%) were female.(14) 

These findings show that 197 (82%) underwent coronary artery 

bypass graft, 33 (13.8%) had valve surgery, and 10 (4.2%) had 

CABG & valve. The highest percentage of patients receiving 

blood underwent CABG procedures because these procedures are 

the most common (Table 3). Different figures were recorded by 

Mazzeffi in Georgia; 22% CABG, 12 % valve, 5.6% CABG & 

valve, and  60.3% other.(8)  

The findings show that hemoglobin levels were between 7.40 g/dl 

and 15.00 g/dl, and the mean Hb was 11.1 ± 1.75 g/dl. 178 were 

(74.2%) anemic, and 62 (25.85%) non-anemic (see Figure 4). In 

a study conducted on UK patients by Klein, 31% were anemic, 

and 69% were non-anemic.(12) 

The findings show that a history of blood transfusion was 

recorded in 74 (30.8%) of the patients receiving blood, and 166 

(69.2%) had not received blood (see Table 5). These findings 

were similar to the findings of a study conducted in the United 

States, in which 34 % of cardiac surgery patients had received 

blood.(12) 

The findings show that the mortality rate of patients who 

underwent surgery was 22 (9.2%) of the patients died, and 218 

(90.8%) survived (see Figure 6). These findings were similar to 

the findings of a study conducted in the UK, in which (6.1 %) of 

the patients died after cardiac surgery.(16) 

  The distribution of patients according to blood transfusion and 

age in this study is illustrated in Table 7. These findings show 

that blood transfusion was 39.2% in the age group of ≤ 60 and 

60.8% in the age group of > 60, which was not statistically 

significant (p-value 0.025).  

  The distribution of patients according to blood transfusion and 

sex in this study is illustrated in Table 8. These findings show 

that 66.2% of males and 33.8% of females were statistically not 

significant at p-value = (0.994).  

 

The distribution of patients according to blood transfusion and 

type of surgery in this study is illustrated in Table 9. These 

findings show that blood was received in 85.1% of coronary 

artery bypass graft procedures, in 6.8% of valve surgery 

procedures, and in 8.1% of CABG & valve surgery procedures, 

which was not statistically significant at p-value =0.019. 

The distribution of patients according to blood transfusion and 

hemoglobin level in this study is illustrated in Table 10. These 

findings show that of patients who received blood, 73% had pre-

operation hemoglobin levels of < 2.5 g/dl, and 27% had pre-

operation hemoglobin levels of ≥ 12.5 g/dl, with a statistically 

not significant ( p value=0.77).  

The distribution of patients according to blood transfusion and 

outcome of surgery is illustrated in Table 11. The death rate was 

17.6 % of patients receiving blood and 5.4 % of patients not 

receiving blood, with a high significance statistically ( p 

value=0.003). 

Previous studies found that many risk factors and preoperative 

patient characteristics ( such as age, sex, diabetes, hypertension 

and smoking) were associated with cardiac surgical 

mortality.(14,15)  

A previous study in the United States found that the relationship 

between these two factors is still poorly understood, where it 

differs among patients in characteristics, demographics, type of 

procedure, and preoperative status of patients.(9)  

Another study concerning the preoperative hemoglobin 

concentration and mortality rate after coronary artery bypass 

surgery found that patients with preoperative lower hemoglobin 

concentration had higher in-hospital mortality rates after surgery 

than those with a higher hemoglobin concentration.(16)      

5. CONCLUSION  

 When reviewing the results of this study, it is concluded that 

a high percentage of patients receiving blood are advanced in 

age (> 60 years), male (sex), and anemic (> 12.5 g/dl). 

 The outcome of cardiac surgery is affected by blood 

transfusion.   

 There is no relation between blood transfusion and other 

factors (age, sex, type of surgery, hemoglobin level of 

patients) in cardiac surgery. 
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6. RECOMMENDATIONS 

 An analytical cohort study is needed to explain if there is a 

relationship between cardiac surgery and blood transfusion. 

 Patients admitted to undergoing cardiac surgery are asked to 

monitor blood analysis before operations.  

 Use of cell saver machines to avoid blood transfusions. 

 Use hemofiltration during cardiopulmonary bypass in on-

pump surgery. 
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