ORIGINAL ARTICLE

HEART TRANSPLANTATION IN PATIENTS
WITH TYPE Il DIABETES MELLITUS

ABSTRACT

Introduction: The risk of infections and failure of other organs can complicate the
evolution of the diabetic patient who receives a heart transplant. The experience of a
group of diabetic patients who received a heart transplant is presented.

Objective: To analyze the evolution, complications, and survival of diabetic patients
receiving heart transplants.

Material and methods: Diabetic patients receiving heart transplants between
October 1, 2010, and April 30, 2020, were selected. We analyzed age, sex, time of
evolution with diabetes and treatment received, additional risk factors, presence of
exacerbation of these complications, rejection reactions, post-transplant diabetes,
infections, survival, and mortality and its causes.

Results: During the period analyzed, 181 heart transplants were performed; of these,
29 (16.02%) were performed in patients with diabetes mellitus. The predominant
sex was male, and the indication for transplantation was ischemic cardiomyopathy;
the time of evolution of diabetes was 10.2 years, and most patients were receiving
treatment with oral hypoglycemic agents. As a cause of mortality, infections were
predominant in the early and late postoperative stages, graft failure was predominant
in the perioperative period, and graft vasculopathy was the cause of death after one
year after transplantation. The highest number of deaths occurred in men (83.3%).
The mean follow-up was 5.4 + 2.95 years (range: 1-9 years).

Conclusion: When comparing the results with other series, we conclude that diabetic
patients with end-stage heart failure can receive a heart transplant if there is strict
metabolic control.
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INTRODUCTION

Diabetes mellitus is one of the most prevalent
chronic metabolic disorders; the International
Diabetes Federation predicts that by 2025, there will
be 300 million diabetics worldwide'.

In diabetic patients, cardiovascular pathology
causes 65% of mortality and can present as ischemic
heart disease, heart failure, cerebrovascular disease,
and peripheral arterial disease'*. In addition, people
with diabetes are more susceptible to infections>®.

Most complications and 80% of deaths from
atherosclerotic disease result from endothelial and
vascular smooth muscle abnormalities, platelet
dysfunction, vasoconstriction, and proliferative
response at sites of injury.

The role that diabetes plays in heart transplant
patients has not yet been uniformly defined"?. There
are case series in which no significant differences
are observed in the mortality of diabetic and non-
diabetic heart transplant patients®®. However, it is
known that heart transplant patients who present
the three metabolic risk factors (systemic arterial
hypertension, diabetes mellitus, and obesity) have
a 63% increase in mortality. The results of heart
transplantation as a treatment for end-stage heart
failure in diabetic patients are shown here.

MATERIAL AND METHODS

The casuistry was taken from the High Specialty
Medical Unit of the Mexican Social Security
Institute, which, at the time of the review, had the
most significant experience in heart transplantation
in Mexico. Adult patients with type II diabetes
mellitus with end-stage heart failure accepted and
treated by heart transplantation between October 1,
2010, and April 30, 2020, were selected.

Age, sex, time of evolution of diabetes and its
treatment, additional risk factors (systemic arterial
hypertension, obesity, renal failure, retinopathy,
peripheral vasculopathy), and, in the perioperative
period, the presence or exacerbation of these
complications and the presence of rejection reaction,
post-transplant diabetes, infections, survival, and
mortality and their causes were analyzed.

The preoperative evaluation considered the degree
of target organ involvement. It included diabetic
patients with retinopathy present (without legal
blindness or previous ophthalmologic surgery),
creatininemia of 2.0-2.5 mg/dL or proteinuria of 300-
1000 mg/d, ankle-brachial index equal to 1 in any of
the pelvic extremities, without pelvic limb amputation,
and peripheral neuropathy or gastroparesis. Diabetic
patients with heart failure and blindness or previous
ophthalmologic surgery, creatininemia >2.5 mg/dL,
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proteinuria 1 g/d, history of toe or pelvic limb
amputation, and symptomatic orthostasis were not
included in the transplant program.

RESULTS

Between October 1, 2010, and April 30, 2020, 181
heart transplants were performed, of which 29
(16.02%) were performed in patients with diabetes
mellitus. In this group, the male sex predominated
and, as the etiology of terminal heart failure, ischemic
cardiomyopathy. Although the range of time of
evolution of the disease is vast, the average was 10.2
years; the great majority of patients were receiving
treatment with oral hypoglycemic agents (Table I).

Tables 2 and 3 present the causes of mortality and
the period in which they occurred. It is possible
to observe the predominance of infections that
appeared early and late in the postoperative period.
In contrast, graft failure was predominant in the
perioperative period, and graft vasculopathy was the
cause of death after one year after transplantation.
The highest number of deaths occurred in men
(83.3%).

The mean time the deaths occurred was 659.2
days + 941.03, equivalent to 1.8 + 2.57 years (range:
1-2719 days).

In the group of patients who continue to be
followed up at 5.4 + 2.95 years (range: 1-9 years), no
significant difference was observed in the age at which
they received heart transplantation, which was 53.6 +
7.15 years (range: 43-62 years), and 66.6% were male.
In addition to the immunosuppression scheme, for
diabetes control, one of them only takes diet (11.1%),
four receive oral hypoglycemic agents (44.4%), and
the remaining four, insulin glargine (44.4%).

DISCUSSION

Although diabetic patients with heart transplants
have a shorter survival than non-diabetic patients,
with a late mortality that varies between 20 and
40%, and, in addition, this group of patients is more
susceptible to renal failure and post-transplant
infections, when stratified, the diabetic patient with
less severe disease has a survival comparable to the
non-diabetic patient with heart transplant>®!®!
In this same aspect, Megna et al. studied a group
of 952 heart transplant patients between 2010 and
2018, of whom 28.78% were diabetic. When they
separated them into two groups with and without
adequate metabolic control, they did not observe
significant differences in chronic vasculopathy,
non-fatal major cardiac events, transplant rejection,
need for dialysis, or infection at one year of follow-
up. However, they did observe higher mortality at
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Demographic data

Number and percentage (%) of patients

Males

PAVER:)

Women

7 (24.13)

Age (years)

52,75 = 7,05 (rango 40-65)

Ischemic cardiomyopathy

24 (82.75)

Dilated cardiomyopathy

5(17.25)

Time of evolution of diabetes (years)

10,27 £ 5.92 (rango: 1-21)

Pretransplant treatment of diabetes

Diet

1(3.44)

Oral hypoglycemic agents

22 (75.8)

Insulin

6 (20.7)

Blood group

O+

13 (44.8)

A+

12 (42.4)

B+

3(10.3)

1(3.4)

TABLE 1. Demographic characteristics of the patients, time of evolution, and preoperative treatment received.

Etiology

Number and percentage (%) of patients

Post cardiorespiratory encephalopathy

2(10.52)

Pulmonary sepsis

7 (38.8)

Abdominal sepsis

2(10.52)

Primary graft dysfunction

2(10.52)

Chronic graft vasculopathy

4 (21.04)

COVID-19

TABLE 2. Causes of mortality in diabetic patients with heart transplantation.

Time after transplant
(days)

1(5.25)

Number and percentage (%) of patients

<30

4(22.2)

30-90

3(15.78)

90-180

0

180-365

2(10.52)

>365

9 (47.36)

TABLE 3. Periods in which deaths occurred after heart transplantation in diabetic patients.
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one year in the group with poor metabolic control''.
This evolution in survival may be influenced by
the fact that it has been observed that, in healthy
hearts transplanted into diabetic patients, there is
an early and progressive deposition of lipids in the
myocardiocytes. This was shown by Marfella et al. in
a study in which they found a significant difference
in deposition (p = 0.019) when comparing three
groups of patients: i) healthy patients (without
lipid deposition), ii) diabetic patients treated with
metformin, and iii) untreated diabetic patients who
presented significant lipid deposition'%.

Evidence indicates that the diabetic patient
with end-stage heart failure who has reasonable
metabolic control may have a prognosis of recovery
after heart transplantation equivalent to that of the
patient with heart failure without diabetes, so the
possibility of offering transplantation to diabetic
patients should not be ruled out after careful
selection®. On the other hand, perhaps patients
with complicated diabetes should be included in
the lists of high-risk patients, destination therapy,
or other treatment options™'®?* since it has been
observed that diabetic patients who receive support
with ventricular support systems in the pre-
transplant stage have a better evolution. Therefore,
it would be a good option to leave mechanical
circulatory support as destination therapy and not
as a bridge to transplantation.

When comparing the results of our study, there is
a lower percentage of diabetic patients in our series
(16.02% versus 28.78%), 30-day mortality similar
to that of other series (22.2% versus 28.6%), and
mortality due to sepsis higher than in other series
(50% versus 17.2%)%'; therefore, these results could
not be attributed to diabetes alone given the lower
prevalence of the disease in our series. Undoubtedly,
other perioperative and mid-term factors (surgery
time, hemorrhage, duration of ventilatory support,
and home care) have an influence.

On the other hand, the appearance of post-
transplant diabetes has been observed in an average
of 37% of patients (48% at six months, 36% at one
year, 26% at two years, and 17% at three years). This
condition implies a higher frequency of infections
(80% versus 61%; p = 0.036) and lower survival
at two years (16% versus 35%, p = 0.046), with a
greater possibility of acute cellular rejection'.

Based on these findings, we conclude that it is
feasible to perform heart transplantation in patients
with diabetes mellitus after a comprehensive
evaluation and very clear selection criteria,
accompanied by strict metabolic control before and
after transplantation. It is also necessary to keep in
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mind other treatment options for heart failure in
this type of patient’.
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