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ABSTRACT

Background: Heart transplantation is still the treatment of choice in patients with end-stage heart 

failure, refractory to medical treatment, in NYHA class III and IV, with dilated cardiomyopathy of 

various etiologies, including post-myocardial infarction. Objective: The aim of the study was 

to provide a descriptive analysis of the clinical, laboratory, and imaging parameters of patients 

undergoing heart transplantation during the pre- and postoperative period, as well as postopera-

tive complications (including infections) and death rates. Material and methods: The variables 

collected from 53 patients who underwent a heart transplant were: age at heart transplant, gen-

der, diagnosis at hospitalization, comorbidities, pre- and postoperative virology, pre- and post-

operative laboratory analyses, pre- and postoperative echocardiography, post-transplant infec-

tions, complications, and treatment before and after the surgery. Results: Mean age at the time 

of transplant was 40.72 ± 14.07 years, and the majority (84.91%) of patients were males. The mean 

age of the donors was 31.92 ± 10.59 years. A proportion of 60.40% of patients were included 

in functional class NYHA IV, and 98.1% presented dilative cardiomyopathy of which 49.06% was 

due to previous myocardial infarction. No significant differences were observed between pre- 

and postoperative viral and bacterial serology. Left ventricular ejection fraction was significantly 

higher in the transplanted heart, and cardiac chamber diameters were significantly smaller after 

the transplant. Postoperative complications included 7 confirmed infections and 16 deaths, of 

which 5 had occurred during the surgical procedure. Conclusions: The present study brings im-

portant information in regard to the pre- and postoperative evaluation of patients with end-stage 

heart failure undergoing cardiac transplantation, from a clinical, laboratory, and imaging point of 

view, as well as in regard to postoperative complications and death.
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INtROduCtION

It is undeniable that the medical field evolves every year, 
and several improvements have been reported in the medi-
cal therapy and mechanical circulatory support of patients 
with advanced heart failure (HF).1 Despite these therapeu-
tic advancements, heart transplantation is still the treatment 
of choice in patients with end-stage HF, refractory to medi-
cal treatment, in NYHA class III and IV, with dilated cardio-
myopathy of various etiologies, including post-myocardial 
infarction.2,3 The prevalence of cardiovascular disease is in-
creasing worldwide, including in Romania.4 It is estimated 
that 2–3% of the adult population worldwide suffers from 
heart failure, and 1 in 2,500 patients is diagnosed with di-
lated cardiomyopathy.5,6 Due to the increasing prevalence of 
HF and the increasing survival rates of HF patients due to 
complex pharmacological and device therapies, the need for 
cardiac transplantation had also increased significantly.7–9 

AIm Of tHE Study

The aim of the study was to provide a descriptive analysis 
of patients undergoing heart transplantation with regard 
to pre-and postoperative clinical assessment, laboratory, 
and imaging testing, as well as postoperative complica-
tions and death rates. 

mAtERIAL ANd mEtHOdS

We conducted a retrospective study at the Institute of Car-
diovascular Diseases and Transplant in Târgu Mureș, Ro-
mania, which included 53 patients who underwent cardiac 
transplantation for end-stage HF between 2000 and 2017. 
We collected and analyzed the following data from the 
medical files of patients: the age at which the transplant 
took place, patient gender, main diagnosis, comorbidities, 
laboratory tests conducted in the pre- and postoperative 
period (virology and bacterial testing, the degree of his-
tocompatibility, biochemistry tests, hematological tests), 
echocardiography examination before and after surgery, 
information on the operative technique, post-transplant 
complications, and treatment. 

The statistical analysis consisted of calculating means 
and standard deviations for quantitative variables, as well as 
proportions and percentages for qualitative variables. The 
statistical significance of the study was set at a threshold p 
value of 0.05. The D'Agostino-Pearson test was applied to 
determine the distribution of quantitative data (Gaussian 
and non-Gaussian, respectively). For comparison of quan-
titative variables, Student’s t test and the Wilcoxon test 

were used when appropriate, while Fisher’s exact test and 
the chi-squared test were applied to determine the power 
of association between categorical variables.

The study was conducted in accordance with the prin-
ciples stipulated in the Declaration of Helsinki. Informed 
consent was waived by the ethics committee of the institu-
tion, as the study was retrospective. 

RESuLtS

Fifty-three cardiac transplantations were performed be-
tween 2000 and 2017, most of them (20.75%) in 2016, fol-
lowed by 2006 (11.32%) (Figure 1).

Characteristics of the study population 

The mean age at which the transplant occurred was 40.72 
± 14.07 years, the majority of patients were male (84.91%) 
and with an urban provenience (56.60%), and the mean 
body height and weight of the patients was 170.3 ± 21.25 
cm and 73.68 ± 21.17 kg, respectively. The age of the do-
nors was 31.92 ± 10.59 years, the majority (66.67%) being 
male. 

The majority of patients (60.40%) were included in 
NYHA functional class IV, and most of them (98.1%) pre-
sented dilated cardiomyopathy, out of which 49.06% had a 
history of myocardial infarction, and 36.54% had pulmo-
nary hypertension. Comorbidities included type 2 diabe-
tes (9.62%), dyslipidemia (7.55%), and various forms of 
hepatitis (5.66%). 

Laboratory testing

Viral and bacterial serology

Preoperative serum levels of hepatitis B virus antigen S 
(HBs Ag), anti-hepatitis B virus antibodies (anti-HBc 
Ab), anti-hepatitis C virus antibodies (anti-HCV Ab), 
anti-Treponema pallidum antibodies (anti-TP Ab), anti-
Toxoplasma gondii IgM antibodies (anti-Toxop IgM Ab), 
anti-Cytomegalovirus IgM antibodies (Anti CMV IgM 
Ab), anti-Mycoplasma antibodies (anti-My Ab), and an-
ti-human immunodeficiency virus antibodies (anti-HIV 
Ab) were in most cases negative, while anti-Toxoplasma 
gondii IgG antibodies (anti-Toxop IgG Ab) (54.55%) and 
anti-Cytomegalovirus IgG antibodies (anti-CMV IgG Ab) 
(51.11%) were positive. Postoperatively, the results were 
similar to the preoperative evaluation, only the anti-Toxop 
IgG Ab (40.91%) and anti-CMV IgG Ab (44.44%) being 
positive (Table 1).
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Complete blood count and biochemical testing

Following surgery, there was a significant decrease in 
hematocrit and hemoglobin levels due to intraoperative 
blood loss. However, creatinine, liver enzyme, and biliru-
bin levels were also significantly decreased (Table 2). 

Surgical techniques and postoperative complications

Regarding the type of surgery, in most patients (75.47%) 
an orthotopic cardiac transplant was performed, using the 
bicaval technique with extracorporeal circulation. In eight 
cases, a primary aortic anastomosis was required, and in 
two cases the extraction of an implantable cardioverter de-
fibrillator was performed. 

There were seven cases of post-transplant infection: two 
with Klebsiella pneumoniae, one with Clostridium difficile, 
one with Staphylococcus aureus, one with Methicillin-sen-
sitive Staphylococcus aureus (MSSA), one with Staphylo-
coccus epidermidis, and one with Pseudomonas aeruginosa.

Pre- and postoperative echocardiography

Left ventricular ejection fraction was significantly higher 
in the transplanted hearts, and the diameters of cardiac 
chambers were significantly lower on the postoperative 
echocardiographic examination (Table 3). 

Regarding treatment with immunosuppressive drugs 
for the prevention of transplant rejection, most patients 

TABLE 1. Pre- and postoperative viral and bacterial serology

Preoperative Postoperative

Negative Positive Negative Positive

HBs Ag 45 (100%) 0 (0%) NA NA

Anti-HBc Ab 39 (86.67%) 6 (13.33%) 36 (80.00%) 9 (20.00%)

Anti-HCV Ab 45 (100%) 0 (0%) 45 (100%) 0 (0%)

Anti-TP Ab 45 (100%) 0 (0%) 43 (100%) 0 (0%)

Anti-Toxop IgG Ab 20 (45.45%) 24 (54.55%) 26 (59.09%) 18 (40.91%)

Anti-Toxop IgM Ab 44 (97.78%) 1 (2.22%) 42 (97.67%) 1 (2.33%)

Anti-CMV IgG Ab 22 (48.89%) 23 (51.11%) 25 (55.56%) 20 (44.44%)

Anti-CMV IgM Ab 45 (100%) 0 (0%) 43 (95.56%) 2 (4.44%)

Anti-HIV Ab 45 (100%) 0 (0%) 43 (95.56%) 2 (4.44%)

Anti-My Ab 43 (95.56%) 2 (4.44%) 44 (100%) 0 (0%)

NA – not analyzed
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FIGURE 1. Frequency of heart transplantation at the Institute of Cardiovascular Diseases and 

Transplant, Târgu Mureș, Romania, in the 2000-2017 period 
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(69.81%) received mycophenolate mofetil, and 58.49% re-
ceived tacrolimus. 

There were 16 (30.18%) deaths in the studied popula-
tion, of which 5 (9.43%) were intraoperative.

dISCuSSIONS

This study included all patients who underwent a heart 
transplantation between 2000 and 2017 at the Institute of 
Cardiovascular Diseases and Transplant in Târgu Mureș, 
Romania. All patients were diagnosed with heart failure 
ranging from NYHA grade II to IV, and most were diag-

nosed with dilated cardiomyopathy. The most frequent 
comorbidities were diabetes and dyslipidemia. Post-
transplant type 2 diabetes is difficult to manage, espe-
cially if it is associated with dyslipidemia or high blood 
pressure, which poses a major risk for heart transplant 
patients.10,11 

Viral and bacterial serology was positive only for anti-
Toxoplasma gondii antibodies and anti-Cytomegalovirus 
IgG antibodies, both in the pre- and postoperative evalu-
ation. The complete blood count showed a decrease in 
hemoglobin and hematocrit levels after surgery, as ex-
pected due to intraoperative blood loss. Interestingly, the 

TABLE 3. Pre- and postoperative echocardiography

Preoperative 
Mean ± SD (median)

Postoperative 
Mean ± SD (median)

p value

Left ventricular ejection fraction (%) 25.95 ± 11.34 (25.00) 61.18 ± 5.86 (60.00) <0.0001

Left atrium diameter (mm) 48.52 ± 6.77 (49.00) 42.48 ± 4.58 (43.00) 0.0001

LV end-diastolic diameter (mm) 68.61 ± 13.63 (74.00) 45.83 ± 5.29 (45.00) <0.0001

LV end-systolic diameter (mm) 63.70 ± 14.19 (65.00) 39.53 ± 9.89 (42.00) <0.0001

RV diameter (mm) 34.54 ± 9.46 (34.00) 31.58 ± 5.03 (32.00) 0.0778

Systolic pulmonary arterial pressure (mmHg) 49.71 ± 15.27 (52.50) 35.42 ± 9.91 (35.00) 0.0002

TABLE 2. Comparative analysis of pre- and postoperative laboratory tests (complete blood count and 

biochemical analysis)

Preoperative 
Mean ± SD (median)

Postoperative 
Mean ± SD (median)

p value

Hematocrit (%) 38.31 ± 5.45 (39.9) 33.83 ± 4.30 (33.30) 0.0026

Hemoglobin (g/dL) 12.16 ± 2.20 (12.40) 11.00 ± 1.22 (11.00) 0.0113

Red blood cells (mil/µL) 4.58 ± 0.58 (4.70) 3.75 ± 0.62 (3.72) <0.0001

White blood cells (/µL) 9,726 ± 3,597 (8,565) 12,419 ± 18,836 (7,675) 0.14

Platelets (/µL) 212,375 ± 89,045 (221,000) 241,153 ± 92,311 (233,500) 0.34

Urea (mg/dL) 51.23 ± 27.59 (42.50) 61.13 ± 30.87 (56.74) 0.0218

Creatinine(mg/dL) 1.01 (0.54–1.82) 0.80 (0.23–6.00) 0.0008

ASAT (U/L) 32.55 (12.68–172.1) 21.5 (6.0–139.6) 0.0010

ALAT (U/L) 32.02 (6.0–226.9) 34.66 (6.0–239.0) 0.62

Gamma GT (U/L) 65.0 (15.95–525.8) 87.0 (27.0–462.8) 0.03

LDH (U/L) 362.0 (156.0–797.0) 320.0 (176.0–871.0) 0.6477

Direct bilirubin (mg/dL) 0.68 (0.20–3.99) 0.34 (0.0–3.200) 0.0007

Total bilirubin (mg/dL) 1.73 (0.18–4.14) 0.685 (0.14–2.22) <0.0001

Serum proteins (g/dL) 6.75 ± 0.96 (6.50) 5.43 ± 2.18 (6.03) 0.013

Albumin (g/dL) 4.13 ± 0.61 (4.21) 3.80 ± 0.62 (3.90) 0.07

Uric acid (mg/dL) 7.97 ± 3.13 (7.55) 5.65 ± 2.68 (4.49) 0.0004

Cholesterol (mg/dL) 171.1 ± 70.11 (165.0) 220.1 ± 63.38 (214.8) 0.0033

Triglycerides (mg/dL) 117.7 ± 67.93 (109.5) 124.5 ± 66.41 (115.8) 0.85

K (mmol/L) 3.75 ± 0.711 (3.90) 4.20 ± 0.59 (4.32) 0.0037

Na (mmol/L) 123.3 ± 42.30 (138.2) 138.1 ± 2.42 (138.0) 0.20

Glucose (mg/dL) 109.9 ± 17.15 (106.0) 111.9 ± 28.07 (109.8) 0.78

Tacrolimus (ng/mL) 8.24 ± 4.11 (6.70) 13.68 ± 2.29 (14.30) 0.06



95Journal of Interdisciplinary Medicine 2020;5(3):91-95

levels of creatinine and hepatic enzymes were also sig-
nificantly decreased after cardiac transplant, which could 
be explained by an improvement in cardiac function and 
hepatic congestion, as well as a better renal perfusion fol-
lowing surgery due to an enhanced left ventricular sys-
tolic function.12,13

Echocardiographic examination revealed a significantly 
better left ventricular ejection fraction in the transplanted 
heart, significantly lower diameters of the left and right 
cardiac chambers, and lower systolic pulmonary arterial 
pressure. 

Regarding the type of surgery, all patients underwent 
orthotopic heart transplantation using the bicaval tech-
nique with extracorporeal circulation, with or without pri-
mary aortic anastomosis or the removal of a cardioverter 
defibrillator.

As anti-rejection drugs, mycophenolate mofetil and ta-
crolimus were administered in most cases, as recommend-
ed by current guidelines.14,15 Post-transplant infections 
were reported in a percentage of 13.21%, and 5 out of 16 
deaths occurred intraoperatively.16

CONCLuSIONS

The present study is a descriptive analysis of patients 
undergoing heart transplantation for end-stage heart 
failure. Most patients did not present viral or bacterial 
infections in the pre-and postoperative evaluation. He-
moglobin and hematocrit levels were significantly lower 
following surgery, while renal and hepatic function were 
significantly improved after cardiac transplantation. The 
most often used surgical technique was orthotopic trans-
plantation using the bicaval technique with extracorpo-
real circulation, with or without primary aortic anas-
tomosis. The mortality rate was less than half of cases 
during the study period, and a small number of patients 
had died during surgery.

CONfLICt Of INtERESt

Nothing to declare.
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