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Cardiac transplantation beyond 55 year s of age
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Abstract

Between January 1985 and December 1988, 20 patieaighe age of 55 years (extremes 56-63 yearsetrb
and 5 women) underwent cardiac transplantation.cBuse of cardiopathy was ischemic in 70% of tleesa
The immunosuppressive regimen consisted of cychispgg corticoids, and azathioprine. Rejection epliss
were monitored by endomyocardial biopsies anddtkhy pulses of corticoids or monoclonal antibod@KT
3). The operative mortality was 10% £ 2). The 1-year survival rate was 70%. The 1-yeeidence of
infection and/or rejection episodes was 1 and gfi8odes/ patient, respectively. One patient wasessfully
retransplanted after 9 months because of intreetapction. Age beyond 55 years is no longer a
contraindication to cardiac transplantation. THiarege in recipient selection policy should leagadaallel
changes in donor selection criteria.

Keywords: Heart transplantation, beyond 55 years of age ipRatt age, heart transplantation ; Age, in heart
transplantation

Since the first human heart transplant in 1967tfd,1-year survival rate has gradually risen f2i%6 to 65%

[3,4,14]. Adherence to strict criteria in recipieeiection was deemed essential in order to aclgevd results.
In particular, until very recently, an age limit®®-55 years was the standard protocol [10]. Thented 1-year
survival rate was less than 40% in patients oldan 50 years, and age beyond 55 years was corsidenajor
contraindication to cardiac transplantation [7].

In 1981 the introduction of cyclosporin A to thenmanosuppressive regimen reduced the risk of irdfacind
rejection. This important step led to an increasactuarial 1-year survival to more than 80% [6].

As a consequence of improved results, recipieeicfieh criteria have been altered so as to provideimal
benefit to the greatest number of patients. Noimjathns confronted with "high-risk" cardiac patiemay
select transplantation as the best therapeuticehsit the same time, progress in medical therapy makes it
possible for a greater number of older patientsuiain cardiac insufficiency and to become carnegior
cardiac transplantation. Some centers have beerusged to raise the age limit [5,8,11,12]. Restindies
have failed to demonstrate increased risk in ptgtiewer 50 years of age. This report details opegrnce with
patients beyond 55 years of age.

Patients and methods

Between January 1985 and December 1988, twentyrmiatbver the age of 55 years (extremes 56-63)years
underwent orthotopic cardiac transplantation. Téweegal characteristics of the patients are summeiiz Table
1. Six of the 20 patients (30%) had had previowdiaa surgery: 5 aortocoronary bypasses (1-10 ye=fge)

and 1 aortic valvular replacement (15 years befétayt noncardiac medical history included insdipendent
diabetes mellitusn(= 1), emphysema due to anthracosilicosis (1), and renal dysfunction related to vascular
atrophy of the right kidney (creatinine clearan®a/min; n = 1). One patient with end-stage renal failure due
to renal polykistosis received a kidney graft sitanéously with the cardiac transplant.

All patients were screened for cytomegalovirus,atigis, human immunodeficiency virus, and toxoplasis.
Donors were matched according to ABO blood groupgatibility. Donor hearts were evaluated with
electrocardiograms, cardiac echocardiograms, agatioe kinase isoenzymes. For donors beyond 48 yaar
coronarography was obtained whenever possiblel@gcdests were routinely performed. After trarespihtion
all patients received an immunosuppressive thebaged on corticoids, azathioprine and cyclosporiasA
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shown in Table 2. Dosages of cyclosporin were aéfu maintain whole blood levels of 150-400 ngfonlthe
first 3 months and were gradually decreased to1BIDng/ml. A monoclonal radioimmunoassay was ueed f
dosages. Monitoring of rejection episodes was &eltidoy means of serial endomyocardial biopsiesoped
on a routine basis or more often if necessary.Hilimgham criteria for determination of the preserand
severity of rejection were used [2]. Only the stdgk and B or 3 rejection episodes were treatetg(dtitial
aggregation of mononuclear cells and foci of myeaggeneration of various importance; Table 3addition
to the immunosuppressive treatment, prophylaxsrelss ulcus was instituted with ranitidine (800dag for 6
months). Invasive herpetic infection was preveigdcyclovir intake for 6 months. Vitamin D andaam
supplementation was directed against corticoideiediosteoporosis.

Table 1. Characteristics of the patients
Stage IV functional class (New York Heart Assoainji

Age beyond 55 years (extremes 56-63 years)
15 men, 5 women

Origin of the cardiopathy:
Ischemic:n = 14 (70%)
Idiopathic:n = 5 (25%)
Valvularn =1 (5%)

Previous cardiac surgeny:= 6 (30%)

Table 2. Immunosuppressive protocol
Corticoids

Methylprednisolone
500 mg IV intraoperatively
8 mg/kg per day on day 1 to 1 mg/kg per day onsay

Oral prednisone
1 mg/kg per day on day 6 to 16 mg/day at 6 weeks
(progressive reduction of doses)

Cyclosporin A
Beginning after 24 or 48 h, according to renal figrc

Serum levels
150-400 ng/ml for the first 3 months
100-150 ng/ml after 3 months

Azathioprine
3 mg/kg IV on days 1 and 2

2-3 mg/kg per day orally, according to hematolagid hepatic
tolerances

Table 3. Treatment of rejection episodes
Stage 2A

Bolus of methylprednisolone
(1.5 mg/kg per day for 3-4 days)

Stage 2B-3
OKT3 (5 mg/day IV for 14 days)

CyA suppressed during OKT3 therapy, same dosages of
azathioprine and corticoids
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Table 4. Results
Operative mortality: n=2 (10%)
2 right cardiac failure

1-year survival: n =14 (70%)

4 deaths due to infection: 1 cerebral abscess
1 disseminated toxoplasmosis
2 confluent bronchopneumonia

Incidence of infection: 1 +1.03 episodes/patient

Incidence of rejection: 1.53 + 0.94 episodes/patient

Results (Table 4)

The operative mortality was 10% € 2). Two patients died from right cardiac failuréated to precapillar
pulmonary hypertension. The mean follow-up peri@s &8 + 3 months. The 1-year survival rate was 7&l%6.
patients who survived beyond the first year pcatdplantation are still alive. The longest survieadlate is 4
years.

Five nonfatal bacterial infections were observede @ediastinitis and one pyopneumothorax were ssbay
treated by closed drainage and continuous irrigatith iodine povidone and intravenous antibiotipgral wo
bronchopneumoniae and one catheter-related septicesponded well to intravenous antibiotherapghEi
reactivations of past viral infections were notegtomegalovirusr{ = 2), herpesn = 3), zona f = 2) and
Epstein-Barri§ = 1). Thus, the 1st year incidence of fatal and nahfafections was 1 + 1.03 episodes/patient.

The 1st year incidence of rejection was 1.53 + @9i4odes/patient. Three subjects received monaklon
antibodies (OKT3). One patient was successfullyarsplanted after 9 months because of irreversinidiac
failure. Eleven patients were in functional clasétl two in class Il of the New York Heart Assoiciat The
retransplanted patient was, at the time of retdansgtion, in class lland is presently in class |.

A number of side effects of the immunosuppresdiegapy were related to the cyclosporin, othersttee
azathioprine or the corticotherapy. Systemic hygreion (systolic blood pressure higher than 160 mmoH
diastolic blood pressure higher than 95 mmHg) dmed in 11 subjects (78%). Hypertension was well
controlled by nifedipine. Seven patients (50%) dieyed hypercholesterolemia (total cholesterol >lp In
three patients, the parameters of renal functi@nghd with blood levels of urea of more than l1agid of
serum creatinine of more than 20 mg/l. None oféhgstients required hemodialysis. Diabetic mellibrsught
under control by insulin therapy, appeared in thpagents receiving pulses of corticoids to tregection
episodes. Moderate anemia (one microcytic andrfigerocytic) occurred six times and, in two caseguired
discontinuation of azathioprine. Miscellaneous stfects of cyclosporine therapy were also obserfeghastric
lymphoma occurred 3 years after transplantatiod,tha patient is presently cured, 1 year afterigdart
gastrectomy. Two patients developed hypertrich@sid, handquicers were noted in three cases.

Discussion

In the early years of clinical heart transplantatiib was said that in addition to rigorous surgaad anesthetic
techniques, adequate selection of the patient meakey to success [3,7,10]. Later, improvementsoih
recipient and donor management and standardizationmunosuppressive protocols led to the modiisabf
some indications. The age of the patient was orikesfe contraindications. Age beyond 50-55 yeassananit
since, in older patients, the incidence of infaettiocreased and the ability to sustain surgeryesessd, as did
survival [7].

After the introduction of cyclosporin, which allovigr a reduction in corticoid requirements [6], tigk of
infection was greatly reduced, with a concomitagtréase in the rejection rate. Thus, the 1-yeaiairate
rose to more than 75%. This led to changes ingbipient selection criteria so as to provide maxibsmefit to
the greatest number of patients. Subsequently, saters reported good results in patients olden &b or 60
years, results equal to those observed in manygeywatients [5, 8, 11, 12]. Frazier et al. [8]aepd a 1-year
survival rate of 83% for patients over 60 yearagd compared to one of 75% for other transplamtmat In
the earlier study of Carrier et al. [5], actuagaftvival at 1 year was 72% in patients over 50 yefiage and
66% in the group under 50 years of age. In ther@dde group, ischemic disease was the main cause of
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cardiopathy: 64% [8]-69% [5] and 70% in our serkegevious cardiac surgery was frequent (30% insetes),
something which tends to increase technical diffies. The rates of infection or rejection episouteslderly
patients were not higher than those in the youggeup [5, 8, 11,12]. Thus, these authors [5, 8ctated that a
rigidly determined age criterion for cardiac tralasp was illogical.

A large number of patients over 50 years of age beagonsidered suitable candidates for cardiac
transplantation if disease of other systems igpnegent to limit survival [5]. But even this notioray be too
rigid. In the report by Frazier et al. [8], the @lly group was at high surgical risk: all patienésl preoperative
renal dysfunction that complicated cyclosporin #pgrand 35.7% were diabetic. That represents armajo
challenge in terms of steroid therapy and the préee of infection.

A combination of factors may explain the good ressabserved in patients over 55 years of age.,First
cyclosporin improves immunosuppression and redtieecidence of infection [6], Thus, older pat&nt
susceptibility to infection has become a less irtgoarfactor. Second, older patients may be moerdat of the
graft because of the ill-defined "immunosenescef@k'Previous blood transfusions, particularlyte time of
previous coronary surgery, may have contributeal decreased incidence of rejection [11,12].

Some side effects of the immunosuppressive agesis @bserved in our series. After transplantation
hypertension occurred in 78% of the patients. phisnomenon is common and has reached 80%-100%mni& so
series [9, 15]. High dosages of cyclosporin wemesatered the etiologic factor. However, in a recgatly [13],
hypertension developed in almost all patients dfeart transplantation, despite the lower dosaggadsporin
with a triple drug regimen and the absence of Siant renal impairment. As we observed, this higresion
generally responds to the administration of dieratients and vasodilatator drugs (usually calcibamnel
blockers) [9,13,15]. Fifty percent of our patieatso developed hypercholesterolemia, which may have
deleterious effects on the graft function in comjion with hypertension. Treatment of acute refattivith

pulses of corticoids led three patients to develiapetes mellitus, which was brought under coriyoinsulin
therapy. In contrast, no severe impairment of r&maition was observed.

We may conclude that the results of cardiac tramtption in patients of advanced age are equaloset
obtained in a younger population, at least forltsieyear.

Thus, a rigidly defined age criterion for potentiatdiac recipients is not justified. It is illogicto refuse cardiac
transplantation to patients who have often beatdtbmedically for long periods of time and whodhee
transplantation in order to survive. Adoption ol policy would, in turn, necessitate a broadgwoindonor
selection criteria, for without a parallel increasgotential donors, the number of deaths amorgrpial
candidates would certainly increase. In fact, fenats over the age of 45 years are used. Olderrdpwbo are
generally considered undesirable for young recigieshould be used for transplantation in the oldeipient
group. Provided the heart function is good (assseskby echocardiography and, if necessary, by
coronarography) and provided the donor is freerefipus cardiac disease, this option could enlérgedonor
pool. Moreover, older donor hearts are generallyeneapable of sustaining the high pulmonary resitstahat is
more frequently encountered in recipients of adedrage.
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