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Graft vascular disease in heart transplant patients

Heart transplantation has become an accepted treatment
for end-stage heart failure. According to the Registry of the
International Society for Heart Transplantation 2437 heart
transplants were performed in 1990.' Of these, 98% were

orthotopic. Survival rates have improved significantly in
recent years, reaching 72% at five years. Operative mor-

tality remains at 10% and is mainly the result of technical
complications and right-sided heart failure. Late mortality
during the first year is related to infection and rejection in
more than 70% of cases.' However, after the first year the
main cause of morbidity and mortality is graft vascular
disease, which has also become the main reason for
retransplantation.

Several clinical studies have tried to find prognostic
factors for the development of graft vascular disease.
Among the factors studied are the type of drugs used for
the immunosuppressive treatment (azathioprine v cyclo-
sporin),2 the age of the donor,3 a previous history of
ischaemic heart disease in the recipient,4 high fasting
concentrations of plasma triglycerides,3 plasma total cho-
lesterol concentration,4 the number of rejection episodes,5
the number of untreated rejection episodes,6 the presence
of systemic hypertension,47 diabetes mellitus,47 Cyto-
megalovirus infection68 and HLA mismatch.46 Unfortu-
nately, none of these studies was capable of reliably
demonstrating a strong relation between the factors tested
and the presence of graft vascular disease.

Graft vascular disease has been angiographically diag-
nosed five years after transplant in up to 50% of patients,9
and its frequency is the same in children and in adults. The
angiographic appearance of graft vascular disease has been
well established:'0 the epicardial coronary arteries are

diffusely involved and show concentric narrowing of the
lumen. Distal vessel involvement is a prominent feature,
which can appear either as gradual tapering or as oblitera-
tion ("pruning"). Collateral circulation is generally very

poor. A few patients will have angiographic lesions mor-

phologically similar to those seen in native coronary artery
disease. The diffuse involvement of the coronary tree
together with its mild angiographic appearance make
angiographic diagnosis of graft vascular disease quite
difficult, even with a trained eye. Coronary angiography
remains the most widely used diagnostic tool. The non-

invasive techniques such as exercise stress testing and
thallium radionuclide angiography have a sensitivity below
50%."1

Graft vascular disease differs histologically from native
coronary atheroma.'2 The internal elastic lamina and the
media are generally spared. Intimal proliferation is concen-
tric and significantly reduces the lumen of the involved
artery. This intimal growth is composed of smooth muscle
cells, loose collagen, and some foam cells: but no "lipid
pool" is seen. In early lesions T lymphocytes predominate
but they decrease with time. Calcification and thrombosis

are rare, although they can be seen-mostly in the coronary
arteries of patients given a heart transplant more than 10
years ago. 3 Small intramyocardial vessels can also be
obliterated by the same type of intimal growth.
The aetiology of graft vascular disease is still a matter of

debate. The initial vascular lesion has been called an
"intimitis"9 or an "endothelialitis"'" but its origin and
pathogenesis remain to be determined. The hypothesis that
the endothelium is damaged during the harvesting of the
donor's heart and probably during the preservation period
is attractive but unconfirmed. According to this hypothesis,
endothelial injury together with platelet aggregation leads
to the release of smooth muscle cell mitogens such as
endothelium-derived relaxing factor (EDRF) and platelet-
derived growth factor (PDGF)15 that induce smooth
muscle cell proliferation. How this proliferation process
can so quickly lead to occlusion of the vessel is not known.
Another hypothesis is that of endothelial damage

mediated by activated T cells. Recent studies'6 have shown
that lymphocyte proliferation induced by interleukin-2 is
related to a higher frequency of graft vascular disease.
Vascular rejection with morphological demonstration of
perivascular immunoglobulin and complement deposits
has also been correlated, although only as a statistical trend,
with the development of graft vascular disease.'7 Immuno-
histochemical studies with specific monoclonal antibodies'8
showed cytotoxic T lymphocytes (CD8 +) and macro-
phages in the coronary arteries of patients with graft
vascular disease. Both types of cells are known to produce
growth factors that can induce smooth muscle cell
proliferation. Other workers'9 reported HLA-DR expres-
sion on the endothelial cells of hearts with graft vascular
disease. HLA-DR positive cells could lead to stimulation of
macrophages to produce growth factors such as inter-
leukin- 1 and PDGF and thus stimulate smooth muscle cell
growth. Clinically, endothelial dysfunction has been
shown in small numbers of patients with transplants20 by
acetylcholine-induced vasoconstriction and its lack of
reversibility after nifedipine infusion.

In summary, graft vascular disease remains a major long-
term cause of morbidity in patients with heart transplants.
Retransplantation seems to be the only treatment because
percutaneous coronary angioplasty2' and coronary artery
bypass surgery do not produce long-term improvement.
The results of retransplantation, however, are poor; graft
vascular disease developed in up to 50% of patients at one
year.22 Thus, graft vascular disease remains one of the
major obstacles to an improvement in the long-term
survival of heart transplant patients.
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