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ABSTRACT

Background: Although the clinical evolution of a patient with heart failure is initially improved
by transplantation, a number of potential complications may occur in the post-transplant pe-
riod, which may be directly related to the effects of chronic immunosuppression. The purpose
of this study was to analyze the occurrence and frequency of post-transplant complications
related to immunosuppressive treatment in the Institute of Cardiovascular Diseases and Trans-
plantation of Targu Mures, Romania. Material and methods: This is a descriptive study includ-
ing 53 patients out of a total of 71 patients who underwent cardiac transplantation between
2000 and 2017 in the Institute of Cardiovascular Disease and Cardiac Transplantation in Targu
Mures, Romania. Data were collected from the patient files and included demographic, clini-
cal and laboratory data, as well as information about post-transplant complications related to
immunosuppressive treatment. Results: The mean age of patients undergoing heart trans-
plantation was 40.72 + 14.07 years, the majority of patients being male (84.91%) and living in
an urban environment (56.60%). The average length of hospital stay was 33.6 days. From the
total number of patients, 7 (13.2%) presented post-transplantation bacterial infections, while
antibodies indicating the presence or history of B hepatitis, toxoplasma, and cytomegalovirus
infection were identified with a relatively high incidence in the study population. Conclusions:
Infections following surgery are probably the most common post-transplant pathology, the
primary reason being the administration of immunosuppressive medication.
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INTRODUCTION

Heart transplantation is the treatment of choice in severe
cases of end-stage heart failure.!:2 In the absence of heart
transplantation, the management of these critical cases is
associated with a poor prognosis.3-5 Cardiac transplanta-
tion has shown a very good long-term survival rate in pa-
tients with dilative cardiomyopathy and end-stage coro-
nary heart disease, with up to 85% survival in the first year
after transplant, 75% at 5 years, and 56% at 10 years.5” Al-
though the clinical evolution of a patient with heart fail-
ure is initially improved by transplantation, a number of
potential complications may occur following the interven-
tion, which may be directly related to the effects of chronic
immunosuppression, mandatory to prevent the rejection
of transplanted hearts.

AIM OF THE STUDY

The purpose of this study was to analyze the occurrence
and frequency of post-transplant complications related to
immunosuppressive treatment in the Institute of Cardio-
vascular Diseases and Transplantation of Targu Mures,
Romania.

MATERIAL AND METHODS

This is a descriptive study including 53 patients out of a to-
tal of 71 patients who underwent cardiac transplantation
between 2000 and 2017 in the Institute of Cardiovascular
Diseases and Cardiac Transplantation in Targu Mures,
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Romania. Data were collected from the patient files and
included demographic, clinical and laboratory data, as
well as information about post-transplant complications
related to immunosuppressive treatment. The collected
data were analyzed using descriptive statistical methods.
Continuous variables were expressed as mean * standard
deviation, and quantitative data as proportions. The study
was conducted in accordance with the ethical principles
stated in the Declaration of Helsinki, and in agreement
with the good clinical practice measures. The study was
approved by the local ethics committee, and all patients
gave informed consent for participation in the study.

RESULTS

The mean age of patients undergoing heart transplantation
was 40.72 + 14.07 years, the majority of patients being male
(84.91%) and living in an urban environment (56.60%).
The average length of hospital stay was 33.6 days.

Infectious complications

From the total number of patients, 7 (13.2%) presented
post-transplantation bacterial infections: Klebsiella pneu-
moniae was found in 2 cases, while Clostridium difficile,
Staphylococcus aureus, methicillin-sensitive Staphylococcus
aureus (MSSA), Staphylococcus epidermidis, and Pseudo-
monas aeruginosa were identified in the rest of 5 cases.
Viral infections were also diagnosed with a high frequen-
cy following heart transplantation. Antibodies indicating
the presence or history of B hepatitis, Toxoplasma, and Cy-
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tomegalovirus (CMV) infection were identified with a rela-
tively high incidence in the study population (Figure 1).

Renal dysfunction

Cyclosporine-induced nephrotoxicity remains a medical
challenge in cardiac post-transplant management. In our
study, only 1 (2%) patient out of 53 was diagnosed with re-
nal failure post-cardiac transplant. Following heart trans-
plantation, the mean serum levels of urea and creatinine
were 61.13 = 30.87 mg/dL and 1.002 + 0.932 mg/dL, re-
spectively.

Hyperlipidemia

We assessed the incidence of hyperlipidemia with multi-
factorial origin and found mean cholesterol values of 381.0
+ 175.0 mg/dL and mean LDL-cholesterol values post-
transplant of 220.1 + 63.38 mg/dL.

DISCUSSIONS

Post-transplant pathology — development of
new clinical conditions favoring infections

According to published literature, post-transplant evolu-
tion is frequently marked by the development of new clini-
cal conditions which, associated with immunosuppressive
treatment, may favor the development of severe infections,
reducing the defensive capacity of the body. These condi-
tions include new-onset diabetes, hypertension, hyperlip-
idemia, renal dysfunction, tumors, or thyroid diseases.
Almost 20% of patients surviving transplant devel-
op diabetes in the first year after the intervention, but 5
years later only 15% can be classified as diabetic. This is
most likely caused by the use of decreasing doses of corti-
costeroids. It has not yet been proven whether transplant
patients need to be managed differently in terms of blood
glucose, glycated hemoglobin, or medicinal agents used in
therapy.®® Data from the international literature also show
that hypertension after transplantation is common, with
an incidence of 70-90% in patients treated with cyclospo-
rine and 30-50% in those treated with tacrolimus.!%!! Both
tacrolimus and cyclosporine may influence blood pressure
levels and favor hyperlipidemia, as shown by Han et al.12
Regarding renal dysfunction, it has been demonstrated
that immunosuppressive therapy with cyclosporine has
improved graft function and survival time in transplant
patients. However, cyclosporine-induced nephrotoxic-
ity remains a medical challenge for post-heart transplant
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management. Cyclosporine, a highly nephrotoxic immu-
nosuppressive agent, causes an initially reversible decrease
in glomerular filtration rate (GFR), possibly through ar-
teriolar vasoconstriction. The mechanisms by which renal
vasoconstriction and decreased filtration rates occur are
not known, but it has been suggested that abnormalities of
endogenous vasoconstrictor and vasodilator mechanisms
may be responsible. In this context, an oral dose of cyclo-
sporine (5 mg/kg) was found to strongly affect renal he-
modynamics, both in patients with cardiac transplantation
and chronic treatment and in healthy volunteers, in whom
10 mg/kg cyclosporine caused an 18% decrease in GFR.
Increased serum creatinine levels due to cyclosporine
may be associated with hypertension, a disproportion-
ate increase in serum urea, hyperkaliemia, increased uric
acid levels, mild proteinuria (usually less than 1 g/24 h),
and decreased fractional sodium excretion. Increased
blood pressure may be associated with decreased sodium
excretion, stimulation of the renin-angiotensin system, in-
creased local endothelin synthesis and/or decreased local
nitric oxide synthesis. Treatment interruption or lowering
the dose of cyclosporine may sometimes stabilize kidney
function, but even when renal function remains stable, the
morphological lesions and proteinuria may progress fur-
ther.13-15 Tacrolimus, another immunosuppressive agent,
is also associated with a higher risk of nephrotoxicity. This
reaction may be explained by the increase in the produc-
tion of oxygen free radicals that induce kidney damage.!3-15

Hyperlipidemia is one of the most common metabolic
dysfunctions encountered in transplanted patients, with
an incidence of 60-80%. Studies show that tacrolimus and
cyclosporine can influence blood pressure (hypertension)
and hyperlipidemia.’s-18 It has a multifactorial origin, with
mechanisms dependent on abnormalities of the pre-exist-
ing lipid status, cyclosporine therapy, and corticosteroids.
Discontinuation of corticosteroid treatment has been
shown to be associated with low cholesterol. Cyclosporine
A (CsA)-induced hyperlipidemia is already known and is a
clinically significant problem. CsA affects the metabolism
of lipids and lipoproteins; however, the basic mechanisms
that cause dyslipidemia are not well known. Additional
studies are needed to help identify immunosuppressive
agents that do not cause hyperlipidemia, or to support
the development of strategies to effectively monitor CsA-
induced hyperlipidemia.’®

Youn et al. performed a retrospective analysis on 17,587
patients from the International Society of Heart and Lung
Transplant (ISHLT) registry over a 10-year period (2001-
2011) in order to identify the occurrence of malignant tu-
mors after heart transplantation.2? Over 10% of the moni-
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tored patients have developed de novo malignancy in 1 to
5 years after transplantation. The authors reported a 12.4%
increase in de novo malignancies in patients transplanted
between 2006 and 2011, compared with 10% in patients
treated between 2000 and 2006, resulting in an absolute
increase of 2.4%. Skin cancer accounted for most of this in-
crease, solid organ malignancy was responsible for a small
increase, and the incidence of post-transplant lymphop-
roliferative disease (PTLD) was low (approximately 1%)
in both cohorts compared to the previously reported 3%
to 9%.2! These results are diametrically opposed to those
in pediatric heart transplant patients, in whom PTLD is
the major post-transplant malignancy. This low incidence
may also show that PTLD related to Epstein-Barr virus
infection occurs relatively early, usually in the first year
after transplantation, and in this analysis, these patients
were not included. Although it has been observed that
the change in immunosuppression has led to a decrease in
the incidence of PTLD, the prevention and more effective
treatment of infectious diseases and/or under-reporting to
the ISHLT registry remains unclear.??

Thyroid diseases can also deteriorate in most heart
transplant patients. After cardiac transplant, the serum
levels of TSH hormone should be monitored and con-
trolled in all patients, especially in those with a history of
thyroid disease.?

Post-transplant pathology — infections
related to immunosuppressive treatment

In transplant patients, selective inhibitors of cytokine pro-
duction and function (tacrolimus, cyclosporine), immu-
nosuppressive antimetabolites (mycophenolate mofetil),
and antivirals (valganciclovir) are frequently used to pre-
vent graft rejection.

Infections following surgery are probably the most
common post-transplant pathology, the primary reason
for this being the use of immunosuppressive medication.
The latter depends on each patient’s predilection for rejec-
tion, which has been shown to decrease exponentially over
time.2* Bacteria and viruses are responsible for more than
80% of post-transplant infections.2>26 The most common
bacterial infections after cardiac transplantation are noso-
comial ones, caused by intravascular catheters, infected
gas lines, or occult pneumonias caused by Gram-negative
germs.?’

In our study, microbiological tests were performed in
all 53 patients, starting with the 3rd postoperative day.
Twelve per cent of patients developed bacterial infections
from the 7th to the 9th postoperative day, manifested by
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fever and elevated acute phase inflammatory reactants and
confirmed by microbiology.

The most common viral infections following cardiac
surgery are generally caused by herpes viruses (CMV, her-
pes zoster, and herpes simplex).28 Infections with CMV
represent major causes of morbidity, being associated with
a high rate of readmission after heart transplantation. In a
recent study, data on cytomegalovirus infection were ana-
lyzed in 1,553 patients undergoing heart transplantation
from 26 centers in the Cardiac Transplant Research Data-
base Group, the results indicating 230 confirmed cytomeg-
alovirus infections, of which 16 were proven fatal (6%).28
In the same study, 12% of the 200 patients with CMV infec-
tion had a recurrent infection during a mean follow-up of
13.9 months.28 In our study, 44.44% of patients have devel-
oped a CMYV infection, while 40.91% of them tested posi-
tive for Toxoplasma IgG antibodies.

CONCLUSIONS

Infections following surgery are probably the most com-
mon post-transplant pathology, the primary reason for this
phenomenon being immunosuppressive medication. The
administration of immunosuppressive agents is dependent
on the patient’s predilection for the rejection reaction,
which decreases exponentially over time. Our experience
has shown that bacteria and viruses are responsible for
over 80% of post-transplant infections. The evaluation of
post-transplant cardiac complications should be a priority,
as they hold a negative impact on the post-operative evolu-
tion of heart transplant patients.
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