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Abstract 

Heart transplantation is a major lifesaving surgery practiced globally on daily basis. The scarcity of donors has led to 
long waiting lists for the surgery. Both physiology and psychology of patients are affected severely during this period. 
The nutritional status is known to be correlated with postoperative outcomes. The aim of this study was to investigate 
the significance of the weight loss of patients by comparing their weights and ideal body weights. The data of 259 
patients were used in this study and unpaired t-test was applied to the patient groups. The weight difference of the 
patient population was found as extremely significant (p<0.0001). The results demonstrated that the weight difference 
of female patient group was very significant (p=0.0012) and the male patient group was extremely significant 
(p<0.0001). The weight difference of young patients (18-34 years) was not significant (0.7309), middle aged patients 
(35-64 years) was extremely significant (p<0.0001) and elderly patients (65 years and above) was not significant 
(p=0.3540). Therefore, weight change is prominent in most of the patients who are on heart transplantation waiting 
list. Employment of a dietitian or nutrition specialist to transplant multidisciplinary teams is advised, to minimize 
patient cachexia. 
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1. Introduction

Heart transplantation is a major operation that could be defined as a lifesaving procedure where the failing heart is 
replaced with a donor heart that is in a healthy state. It is highly reserved for patients whose condition cannot improve 
with medical or other surgical treatment methods. Numerous cardiological conditions such as cardiomyopathy, 
coronary artery disease, congenital heart defects, and disease of heart valves or even arrhythmias could lead to a 
requirement for heart transplant.  

Possibility of transplanting a heart was first mentioned by Simon Flexener more than a decade ago, in the article he 
wrote in 1907 [1]. The first patient trial was performed as a xenotransplant in 1964, when James Hardy attempted to 
transplant the heart of a chimpanzee to a dying patient. The transplanted heart beated for over an hour before the 
patient’s death [2, 3, 4]. The first allogenic human to human transplantation of heart was performed by Norman 
Shumway and Richard Lower in 1967. The operation was successful and the patient survived for 18 days before death 
that was caused by pneumonia [5, 6]. Since then, heart transplantation operation has greatly improved and currently, it 
is applied globally in numerous centers on daily basis.  
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Although it is a commonly practiced operation, it is still considered as a major operation and there is a great range of 
complication possibilities for heart transplant patients such as infection, sepsis, graft rejection, arrhythmias, valve 
disorders, thrombosis or bleeding. As the number of hearts available for transplantation is very limited, rejection is a 
great concern and the risk of tissue rejection would never be eliminated for a recipient’s lifetime. Because of this, 
recipients are required to use lifelong immunosuppressive medications and are continuously monitored [7, 8]. 

As donor availability is very low and limited, a patient selection criteria has been set where the indication of presence 
of an end-stage heart disease that could not be treated by other measures is clearly defined: and, numerous 
contraindications such as having a major systemic disease, older than 70 years of age, presence of an active systemic or 
severe local infection, presence of a malignancy in the past 5 years (except localized skin cancers excluding melanoma) 
or recurrence possibility of previous malignancy, active cigarette or abusive substance usage, presence of a non-
manageable major psychiatric disorder or possession of severe neurological deficits [9, 10].  

Improvements in technology and research has encouraged a quest for an alternative to heart transplantation operation 
which is limited by scarcity of donors. Ventricular assist devices (VAD) have been developed in last two decades from 
paracorporeal systems to intracorporeal systems; and, became an alternative treatment method for patients waiting in 
heart transplant list. Major indications of VADs are classified into four: bridge to transplantation (wait with VAD until 
receiving the eligible donor heart), destination therapy (candidates who have contraindications for transplant surgery, 
for example diabetes mellitus), and bridge to recovery (especially for acute heart failure) and bridge to decision (to keep 
the patient alive until making the most appropriate decision). Today, all VADs supply blood from left ventricle, through 
the aorta and are implanted to the patient’s chest as intracorporeal [11]. 

As the average lifespan is increasing by advancements in medicine and technology, the number of people requiring a 
heart transplant is also increasing. Long waiting lists for transplantation operations is leading to worsening of patients’ 
systemic health including weight changes. Increasing evidence suggests that preoperative weight, body mass index 
(BMI) and nutritional status of patients affect the transplant surgery outcomes [12, 13]. However, there is very limited 
information about the preoperative state of patients in terms of weight. 

2. Material and methods 

Data of 259 patients aged 18 and above, who received heart transplants between 2000-2018 years, was used in this 
study.  

Gender, age, height and weight of patients were recorded and ideal body weight (IBW) was calculated by the Lorentz 
formula [14]: 

For male patients; IBW = 50 + (0.91 × [height in centimeters − 152.4]) 

For female patients; IBW = 45.5 + (0.91 × [height in centimeters − 152.4]) 

Of 259 patients, 56 were female and 203 were male. Moreover, 79 patients were young (18-34 years), 177 patients were 
middle aged (35-64 years old) and 3 patients were elderly (65 years old and older). 

SPSS 21.0 (IBM, USA) software was used for the statistical analyses of this study. Unpaired t-test statistical analysis test 
(95% confidence interval, significance level of p≤0.05) was applied to investigate the statistical significance of difference 
between weight and ideal body weight of patients. 

The aim of this study was to test the statistical significance of the weight loss by using the actual weight and calculated 
IBW of heart transplant patients as the whole patient population, as different genders (male and female) and as different 
age groups (18-34 years: young, 35-64 years: middle aged, above 65 years and older: elderly). Patients below 18 years 
of age were excluded from this study.  

3. Results and discussion 

The age range of patients included in this study were 18 to 66, with a mean of 42.54 ± 12.90 years. The height was 
differing from 145 to 197 centimeters and the mean height of patients was 169.37 ± 9.43 centimeters. The weight range 
of the study group was 40 to 110 kilograms, the mean weight was 69.46 ± 13.56 kilograms. The ideal body weight 
calculate for the patients was ranging from 47 to 85.3 kilograms, with a mean of 64.26 ± 7.29 kilograms. Descriptive 
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statistics of 259 patients who were included in this study is demonstrated in Table 1. The unpaired t-test result for 
comparison of weight and IBW difference of 259 patients was found to be extremely significant (p<0.0001).  

Table 1 Descriptive statistics of the study group  

 Minimum Maximum Mean Standard deviation 

Age (years) 18.00 66.00 42.54 12.90 

Height (centimeters) 145.00 197.00 169.37 9.43 

Weight (kilograms) 40.00 110.00 69.46 13.56 

IBW (kilograms) 47.00 85.3 64.26 7.29 

 

The unpaired t-test analysis result of the weight and IBW difference was found to be statistically very significant 
(p=0.0012) for 56 female patients; and, was found to be statistically extremely significant (p<0.0001) for 203 male 
patients (Table 2). Therefore, it could be stated that female patients were found to be very thin and male patients were 
extremely thin when compared to their ideal body weights. 

Table 2 Statistical analysis results of male and female patient groups 

Gender Patient Population Two-tailed p value Unpaired t-test results 

Female 56 0.0012 Very significant 

Male 203 <0.0001 Extremely significant 

 

The results of unpaired t-test results were found to be statistically not significant (p=0.7309) for the young patient 
group (18-34 years old), extremely significant (p<0.0001) for the middle aged patient group (35-64 years old) and not 
significant (p=0.3540) for the elderly patient group (65 years old and older). Therefore, it could be stated that when 
age-related analysis was investigated, weight of young and old patients were alike their ideal body weights whereas the 
middle aged patient group was extremely thinner than their ideal body weights.  

Table 3 Statistical analysis results of different patient age groups 

Age range (years) Patient Population Two-tailed p value Unpaired t-test results 

18-34 79 0.7309 Not significant 

35-64 177 <0.0001 Extremely significant 

65 and above 3 0.3540 Not significant 

 

In the young patient group, a possible explanation for weight loss being not significant may be that these patients were 
more recently diagnosed and were on the waiting list for a shorter time. The non-significant weight alteration of elderly 
patient population could be as a result of a very low number of patients as age is a restriction for transplantation and 
alternatives such as VAD would be considered for this patient group.  

Chronic heart failure is a systemic disease, with adverse effects on multiple organ systems. It is an irreversible disease 
with multi-organ manifestations. This creates both physiological and psychological manifestations on patients. Long 
term and severe chronic heart failure patients would suffer from both metabolic and psychological insufficiency and 
their eating habits change. Therefore, patients who are listed for heart transplantation surgery, lose weight 
continuously. However, sufficient attention has not been placed on this. 

Recent research demonstrates there is a correlation between low body weight of patients and postoperative morbidity 
and mortality [15]. Moreover, it has been demonstrated that heart transplant patients gain weight postoperatively [16]. 
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As the results of this study reveal, patients are significantly far from their ideal body weights prior to surgery and this 
situation could be set aright by employment of a dietician or nutrition specialist to the multidisciplinary transplant team. 

4. Conclusion 

This study demonstrates that there is an extreme difference the weights and IBWs of heart transplantation patient 
group. When gender-based differences were analyzed, female patients had a very different and male patients had an 
extremely different weight when compared to their IBWs. Moreover, in the age-based assessment, it was resoluted that 
young and elderly patients did not demonstrate a significant difference but the middle aged patient group demonstrated 
an extreme difference for their weight-IBW comparison.  

As a result of this study, it would be advised that medical centers who perform heart transplantation surgery should 
employ a dietitian or a nutrition specialist to their multidisciplinary teams; and, a nutrition plan should be advised to 
the patients who are on heart transplantation waiting list, to attempt to minimize cachexia. 
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