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The mechanisms responsible for transpkmt coronary aris sing factors remain
tery disease (CAD) and its
incompletely understood. TPfre in uence of donor characteristics as predisposing factors has not been studied
stematically. We examined the correlation of donor
L ographic, clinical, and immunologic parameters with
transplant CAD assessed by both intracoronary ultrasound (ICUS) and coronary angiogmphy in 116 heart
transplant recipients (age 44.7 f 12.0 years) studied
3.4 years (range 1.0 to 14.6) after trans lantation.
Quantitative ultrasound data were obtain ecr by cakulating mean intimal thickness from several distinct coronary sites. Coronary angiogmms were categorized visually as normal or showing any transplant CAD. By
multivariate regression analysis, donor undersize of
+20% of recipient weight (p 4.02) and duration after

transplantation (p <O.OO!i) were independently correbled with the amount of ICUS intimal thiikness (r = 0.36,
p = 0.0007), and older donor age with angiographic
evidence for the disease (r = 0.34, p <0.006). In a subgroup analysis of the 39 patients studied 1 year after
transpkmtation, white &nor race (p <0.05), fewer human leukocyte antigen-DR mismatches (p <o.OOZ),
shorter ischemic time (p <0.04), and donor smoking
history (p 4.02) were independent predictors for severity of ICUS intimal thickening (r = 0.92, p = 0.0009);
hi her donor age (p <0.006) and higher arterial partiaB essure of oxygen (p <0.003) were independent
pr er ictors for angiogmphic disease (r = 0.67, *0.002).
In conclusion, donor characteristics may contri LJte to the
probably multifactorial pathogenesis of transplant CAD.
(Am J Cardiol 1995;76:340-345)

luminal dimensions.8,9The diagnostic value, reproducibility, and safety of ICUS in heart transplant recipients
is well established.‘c’2 To test the hypothesis that donor
tributing to long-term morbidity and mortality in heart factors may contribute to the development of transplant
transplant recipients.1-3 The pathophysiologic mecha- CAD, we examined the correlation of demographic,clinnisms involved in transplant CAD are incompletely un- ical, and immunologic dbnor factors with the severity of
derstoodand are probably multifactorial4 Whether donor intimal thickness in the transplanted heart as measured
factors could predisposeto transplant CAD has not been by ICUS, and with angiographic evidence of transplant
studied systematically to date. Because of the unique CAD.
morphology of transplant CAD with generally concentric and longitudinal arterial narrowing,5 its severity is METHODS
Study patienh: The study population consisted of 116
generally underestimated by visual assessmentof coronary angiograms. This fact has been demonstrated by heart transplant recipients (mean age 44.7 f 12.0 years
pathology-angiography correlation studies,6 and con- [27 women and 89 men]) who consented to undergo
firmed by recent experience with intracoronary ultra- ICUS during their routine annual coronary angiography
sound (ICUS).7 This new imaging modality overcomes 3.4 + 2.7 years (range 1.0 to 14.6) after transplantation.
the limitations of angiography by providing images of The medical records of these patients’ donors were
the blood vessels in cross section, allowing delineation reviewed retrospectively to identify potential predisposof intimal thickness and morphology and quantitation of ing factors for transplant CAD.
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TABLEI Donor Demographic Characteristics in the Total Populotion
and all subjectsgave written informed
lntimal Thickness
consent before inclusion in the study.
Clinical data: The donor information
z-O.3 mm (n = 37)
SO.3 mm (n = 79)
p Value
examined as potential dependent vari25.0
5
8.2
26.0
zt
9.2
~0.6
Age(yrl
ables for transplant CAD was categoDr.-rec. age difference (yr)
17.9 f 11.7
19.5 f 14.5
~0.6
rized as demographic factors, clinical
Female gender
17 (22)
<0.6
6 (161
factors pertaining to the donor, and poDr.-rec. gender difference
16 (20)
<0.5
6 (161
tential donor immunologic parameters. Mole dr. to female rec.
11 (14)
x0.4
3 (81
Female dr. to male rec.
co.9
3 (8)
7 (81
Donor demographiccharacteristicsand
Height (cm)
177.4 ct 7.8
177.4 * 10.0
<l
clinical and immunologic factors are
Dr.-rec. height difference (cm)
-3.0 f 7.4
-3.5 * 10.8
co.9
listed in Tables I to III. To determine
Weight (kg)
76.3 * 13.9
76.0 * 12.6
<0.9
whether any donor factors were indeDr.-rec. weight difference (kg)
-1.1
f 13.5
-4.3 zt 12.9
co.3
Dr. >20% oversized
18 (23)
~0.6
pendent predictors of transplant CAD,
6 (161
Dr. >20% undersized
co. 1
4 (111
3 I41
the following post-transplant variables
BSA (m2)
2.0 * 0.2
1.9 * 0.2
<0.5
were also recorded for multivariate
Dr.-rec. difference BSA (m2)
-0.03 f 0.15
-0.07 f 0.20
co.3
analyses:duration after transplantation
Donor race*
cl
White
at the time of ICUS and angiography;
27 (82)
54 (81)
Hispanic
3 (91
number of treated rejection episodes;
7 (101
Black
5 (81
2 (4
fasting plasma lipoprotein measureAsian
1 iii
1 (31
ments (total cholesterol, low-density
Dr.-rec. race difference
10 (30)
20 (30)
<l
lipoprotein, high-density lipoprotein,
‘Donor
rote was known for 33 patients with intimal thickening
>0.3 mm, q nd for 67 patients with
and triglycerides); average weight;
intimol thickenina
50.3 mm.
Data ore expr&sed
os meon * SD or cts number of patients rL),
averagedaily dosesof corticosteroids,
BSA = body surface area; Dr. = donor, rec. = recipient.
cyclosporine, and azathioprine; cytomegalovirus serostatus/infection; and
use of calcium channel blocking drugs
TABLE II Donor Clinical Characteristics
in the Total Population
and lipid-lowering agents.
lntimol Thickness
Coronary angiography:
Coronary
angiography was performed from the
p Value
aO.3 mm (n = 37)
SO.3 mm (n = 79)
percutaneous femoral approach using
Cause of death
<0.8
standard angiographic techniques. AfVehicular accident
61
49
ter sublingual nitroglycerin premediGunshot
15
20
Other trouma
6
7
cation, multiple projections of the right
Cerebrovasculor
15
18
and left coronary arteries were obAnoxic brain death
0
1
tained. Arteriograms were assessed
Domino donor
3
1
visually by 2 independent experienced
Other
0
4
angiographers not aware of the cliniDurotion of hospitalization
(d)
co.08
3.5 f 4.0
2.4 zt 1.7
lschemic time (min)
<0.3
13Oi61
146 +z 79
cal and ICUS data. For the purpose of
<l
Dopamine treatment
73
74
this study,patients were categorized as
Dopomine dose (pg/min)
co.5
7.9 f 4.7
7.1 f 3.4
having no angiographic evidence of
Cardiac arrest
Cl
9
10
transplant CAD versus any angioPositive CMV serostatus
<l
42
42
Diabetes mellitus
co.9
0
5
graphic evidence (any luminal steno<0.8
5
11
sis or diffuse pruning of distal vessels). Arterial hypertension
Positive CAD family history
co.7
5
0
lntracoronary
uhrasound: The proSmoking
co.6
37
25
cedurefor ICUS image acquisition and
144i 10
Serum sodium (~mol/t)
14Ae9
~0.8
Serum potassium (~mol/L)
analysis at this institution has been deco.8
4.0 * 0.6
3.9 f 0.7
Serum creatinine o*mol/L)
co.7
1.2 * 0.3
1.2 * 0.4
scribed previously in detail.’ Up to 4
Hematocrit
(%)
cl
36.0 ct 6.8
36.1 i 6.9
distinct locations, separatedby 21 cm,
White blood count (1 Op/L)
co.2
13.2 * 5.1
15.5 * 6.8
were selectedfor ultrasound measure- Arterial pH
<0.5
7.4 f 0.1
7.5 * 0.1
ments. The largest vessel lumen at
Arterial PO, (mm Hg)
co.3
175 * 119
148i85
Durotion ofter transplantation
(y)
<0.005*
4.5 * 3.1
2.9 * 2.4
end-diastole was used for analysis.
The lumen-vessel interface and, in the
‘p <0.05.
CAD = coronary
artery disease; CMV = cytomegalovirus;
PO, = partial pressure of oxygen
presenceof intimal thickening, the exData ore expressed
os meon * SD or os percentage
of patients.
ternal border of the intimal layer (intima-media interface) were traced by
planimetry, and mean intimal thickness was calculated
Statistical analysis: Data are expressed as mean f 1
from the intimal arca. Measurementsfrom all sites were. SD or as number of patients (76) for continuous and cataveraged for each study. Intimal thickening of N.3 mm egorical variables, respectively. Two methods were used
was considered significant basedon prior work from this to examine the association of donor factors with the outlaboratory I3 and pathologic observations in 164 unse- come measuresof transplant CAD. First, intimal thicklected subjects aged 21 to 35 yearsI
ness was expressedas a dichotomous variable, N.3 vs
CORONARY
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TABLE III Donor Immunologic

Chorocteristics

in the Total Population

lntimal Thickness

~0.3
Blood group
A
B
0
AB
No. of HLA-A mismatches
No. of HLA-B mismatches
No. of HLA-A + B
mismatches

mm
(n = 37)

SO.3 mm

16 (43)

33 (42)

(n = 79)

p Value

x0.9

2 (5)
15 (41)
2 (51

6

(8)

35 (45)
3 (4)

1.2 Lt. 0.7
1.6 i 0.6

1.4 f 0.7
1.7 * 0.5

2.8 i 0.9

3.2 ct 0.9

<0.07
<0.3
co.08

HL4 = human leukocyte antigen.
Dab are expressed CISmew * SD or OS number of pdients (%I.

10.3 mm; each dependent variable was then compared
in patients with intimal thickness ti.3 versus 10.3 mm,
using the unpaired Student’s t test for continuous variables and the chi-square test for categorical variables.
Second,the correlation between donor factors and ICUS
or angiographic findings was explored by univariate
analysis using a simple regression model. To determine
whether any donor factors found to be significantly associated with transplant CAD by univariate analysis were
indeed independently correlated, multiple regression
analysis was performed using a model that included posttransplant variables. In all analyses, statistical significance was assigned to 2-sided p values ~0.05.

RESULTS
ReMon of donor demographic characteristics, clinical
factors, and immunologic parameters to intracoronary
ultrasound intimal thickness Al.3 vs 10.3 mm: ToTAL POPULATION: Tables I to III comparethe dependentvariables

in patients with intimal thickness >0.3 versus SO.3mm.
None of the factors examined difl’ered significantly in
patients with intimal thickening 9.3 versus 10.3 mm.
SURGROUPOFPATIENTSSTUDlf;.D 1 YEARAFTERTRASSPLANTATION: Donor demographic characteristics were

duration after transplantation (p <0.005) remained independentpredictors of ICUS intimal thickening (r = 0.36,
p = 0.0007). Post-transplant average fasting plasma triglyceride levels (p ~0.006) and weight (p ~0.01) also were
independently correlated with intimal thickening.
Angiogrclphic disease: Univariate correlates of angiographic disease included donor age and post-transplant averagefasting plasma triglyceride levels. By multiple regressionanalysis,including post-transplantfactors,
higher donor age (p ~0.02) and higher average fasting
plasma triglyceride levels (p ~0.01) remained as independent correlates of angiographic transplant CAD (r =
0.34, p <0.006).
SUBGROUPSTUDIED 1 YEARA~TERTRANSPLA~TATlON:

The donor parametersexamined by univariate .analysis
for correlation with intimal thickening by ICUS, and
coronary stenosis by angiography, in the subset of patients studied 1 year after transplantation are delineated
in Table V.
Intracoronary ultrasound disease:By univariate analysis, significant correlates of intimal thickening included Caucasianrace,donor-recipient mce difference,shorter graft ischemic time, donor smoking history, and a lower
frequency of HLA mismatch. By multivariate regression
analysis, including post-transplant factors, white donor
race (p <0.05), fewer HLA-DR mismatches (p cO.O02),
shorter ischemic time (p <0.04), donor smoking history
(p <0.02), and post-transplant averagefasting plasmattiglyceride levels emerged as independent correlates of
intimal thickness in patients 1 year after transplantation
(r = 0.92, p = 0.0009).
Angiogruphic disease: By univariate analysis, higher donor age (p <0.006) and higher arterial partial pressure of oxygen (p <0.003) were significantly correlated
with angiographic evidence of transplant CAD. Multivariate analysis, including post-transplant factors, revealed none of the factors to be independently correlated with angiographic disease.
Other post-transplant factors examined, including rejection incidence, total cholesterol, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol,
lipid-lowering drugs, and calcium channel blockers, were
not independently correlated with intimal thickening or
coronary artery stenosis.

not significantly diKerent when comparing patients with
intimal thickness >0.3 versus 10.3 mm. Donors of patients with an intimal thickness >0.3 mm had received
significantly higher dosesof dopaminc (12.0 f 1.8vs 7.9
+ 3.1 mg/min, p <0.03), were more often smokers(100% DISCUSSION
vs 22%, p <0.05), and had significantly fewer human
Conflicting results regarding the risk factors for transleukocyte antigen-DR (HLA-DR) mismatches between plant CAD have been published.2*‘*15-24
Donor factors
donor and recipient (1.0 vs 1.7 + 0.5, p <0.006) than that could potentially influence the development of transdonors of recipients with an intimal thickness 10.3 mm. plant CAD have not been evaluated to date in a sysCorrelation of dependent variables with outcome meatematic fashion. The results of the present study suggest
sures of transplant coronary artery disease: TOTAL POPU- that some donor parametersmay play an important role
LATION: The donor parametersexamined by univariate in the development of transplant CAD.
analysis for correlation with intimal thickening by
Predisposing factors for transplant coronary artery disICUS, and coronary stenosis by angiography, are listed ease: In the present study,donor undersize of >20% was
in Table IV.
independently correlated with ICUS severity of intimal
Intracoronury ultrasound disease:The significant uni- thickness even after inclusion of significant post-transvariate correlates of intimal thickening were donor age plant factors, such asduration after transplantation, averand donor undersize of >20%. After entering these vari- age fasting plasma triglyceride levels, and weight in the
ables in a multiple regression model, which also includ- multivariate analysis. Older donor age was the only faced the post-transplant factors listed in the Methods sec- tor independently correlated with angiographic evidence
tion, donor undersize of >20% (p ~0.02) and longer for the disease.In the subgroup of patients studied 1 year
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after transplantation, white donor race,
TABLE IV Correlation of Potential Predisposing Donor Factors With Transplant
fewer aA-DR mismatches, shorter
Coronary Artery Disease as Assessed by lntracoronory
Ultrasound and Coronary
ischemic time, and donor smoking hisAngiography
in the Total Population
tory all were independently correlated
ICUS
Angiography
with more severeICIJS intimal thickr
ness.Higher donor age and donor artep Value
r
p Value
rial partial pressure of oxygen were
Demographic
Characteristics
independently associated with angio-0.04
48
0.26
<0.006*
Age
graphic transplant CAD in this sub-0.08
<0.4
-0.14
<0.2
Dr.-rec. age difference
group. In accordance with the donor
0.09
co.4
0.03
<o.a
Gender
factors that consistently and indepen-0.08
<OS
-0.04
<0.7
Dr.-rec. gender difference
Male dr. to female rec.
-0.08
<0.5
-0.13
co.9
dently predicted transplant CAD, postFemale dr. to male rec.
-0.02
<0.9
-0.05
<0.7
transplant average fasting plasma tri0.08
<0.5
0.12
co.3
Height
glycerides and weight were found to
-0.10
co.4
-0.22
<0.04*
Dr.-rec. height difference
be independently correlated with both
0.003
<l
0.14
co.2
Weight
intimal thickening and coronary artery
0.17
<0.07
0.01
<1
Dr.-rec. weight difference
-0.04
co.06
-0.04
co.7
Dr. 120% oversized
stenosis. However, none of the other
0.25
<0.01*
0.10
<0.4
Dr. >20% undersized
post-transplant factors examined inde0.08
co.5
0.19
<o.oa
BSA
pendently predicted transplant CAD
0.11
10.4
-0.10
co.4
Dr.-rec. difference BSA
when assessedin the multivariate moDonor race
del that included donor factors. This
0.1 1
co.3
0.13
<0.2
White
-0.07
co.5
-0.06
~0.6
Hispanic
observation suggeststhat donor factors
-0.09
<0.4
-0.12
<0.3
Black
play an important role in transplant
0.03
0.8
-0.09
<0.4
Asian
CAD, and seriously challengesthe cur-0.001
cl
0.003
cl
Dr.-rec. rote difference
rent hypothesis implicating the alloimClinical Characteristics
mune response as the primary mediaCause of death
tor of the disease.
-0.15
<0.2
0.03
<o.a
Brain death
Donors and recipients are conven0.15
<0.2
-0.03
<o.a
Trauma
tionally matched for size within 20%
co.4
0.06
co.7
0.10
Duration of hospitalization
of body weight becauseof concerns of
-0.11
<0.3
-0.10
co.3
lschemic time
acute right ventricular failure after
-0.07
co.5
0.01
co.9
Dopamine treatment
0.12
<0.5
0.08
co.6
Dopamine dose
transplantation in the setting of pulco.3
-0.03
<0.9
-0.15
Cardiac arrest
monary hypertension in the recipient.
CO.5
-0.02
<0.9
-0.07
Positive CMV serostatus
However, in a recent analysis,25underco.6
-0.03
<0.9
-0.08
Diabetus mellitus
sizing of donor hearts was not detri<1
-0.14
<0.3
0.01
Arterial hypertension
Positive CAD family history
0.05
co.7
<0.7
-0.06
mental to allograft function and recip<0.6
0.12
co.4
0.08
Smoking
ient survival, and the use of undersized
0.07
<0.5
-0.19
co.08
Serum sodium
donor organs was advocatedas a strat0.07
~0.6
-0.04
<o.a
Serum potassium
egy to maximize the use of scarcedo0.16
x0.2
-0.14
co.3
Serum creatinine
nor organs. Our observation of a cor0.08
-0.01
<l
co.5
Hematocrit
-0.04
<o.a
0.20
<0.07
White blood count
relation of donor undersize with more
-0.19
<o.oa
0.07
40.6
Arterial pH
severe intimal thickness suggeststhat
0.14
co.3
0.17
<0.2
Arterial PO,
this approach cannot be generally recImmunologic
Characteristics
ommended.
Donor age has been identified preBlood group
viously as a risk factor for transplant
0.01
<l
0.15
co.2
A
0.02
<0.9
-0.12
<0.2
B
CAD by our group1,2and Sharples et
-0.03
<o.a
-0.05
co.6
0
al,‘s but not by others.3,20In the pres0.02
co.9
-0.10
co.4
AB
ent study, donor age was an indepenNo. of HLA-A mismatches
-0.08
co.5
-0.09
co.4
dent predictor of angiographic transNo. of HIAB mismatches
-0.03
<o.a
-0.01
Cl
-0.06
No. of HLAA + B mismatches
co.6
-0.03
co.8
plant CAD in the total population but
0.30
0.001*
0.07
co.5
Duration post-transplantation
not in the subgroup 1 year after trans*p co.05.
plantation. Although higher donor age
ICUS = introcoronary ultrasound; other abbreviations CISin Tables I to Ill.
correlated with intimal thickening by
univariate analysis, it did not emerge
as an independent,predictor in the total population or in non-transplant atherosclerosis may indicate accelerated
the subset of patients studied 1 year after transplanta- progression of native CAD, which was unrecognized at
tion. This observation raises the possibility of at least 2 the time of transplantation. One possible explanation for
distinct pathwaysfor the developmentof transplant CAD. this observation is that more severe stages of convenDiffuse intimal thickening typical of early transplant tional CAD (e.g., atherosclerotic plaque) were transCAD may reflect the proliferative response to alloim- planted with older, not younger, donor hearts, and that
mune injury, whereas coronary stenosistypically seenin progression of these lesions distinct from transplant
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HLA-B mismatches with ICUS intimal thickness, was found in the group
studied 1 year after transplantation.
Similar results have been obtained by
ICUS
Angiogrophy
Narrod et a1,t6whereas some groups
r
p Value
r
p Value
found no21-23and others a positive3**’
correlation between number of HLADemographic
Characteristics
DR mismatches and transplant CAD.
-0.04
co.9
0.32
<0.05*
Age
Conflicting results have also been re-0.01
<l
-0.10
~0.6
Dr.-ret.
age difference
ported for the associationof number of
-0.15
<0.4
-0.07
<0.7
Gender
0.04
<0.9
-0.14
co.5
Dr.-ret.
gender difference
HLA-A and HLA-B mismatcheswith
-0.10
0.6
-0.10
co.6
Male dr. to female rec.
transplant CAD.3~‘6~2’-23~27~28
Interest0.18
<0.3
Female dr. to mole rec.
-0.08
co.7
ingly,
a
negative
correlation
of
the
num-0.10
co.6
-0.05
co.8
Height
ber
of
HLA-A
mismatches
with
the
-0.004
<l
-0.32
co.07
Dr.-ret.
height difference
“vanishing bile duct syndrome” was
-0.03
co.9
0.05
~0.8
Weight
-0.1 1
<0.6
-0.05
~0.8
Dr.-ret.
weight difference
described in liver transplant recipients,
-0.07
co.7
0.05
~0.8
Dr. >20% oversized
and it was hypothesized that matching
-0.19
<0.3
-0.07
co.7
Dr. ~-20% undersized
at the HLA-A locus facilitates the in-0.08
<0.7
0.03
co.9
8SA
teraction of antigen-presenting cells
0.15
co.4
-0.21
<0.3
Dr.-rec. difference 8SA
Donor rote
with inducer/efiector cells and the
0.35
<0.05*
0.13
CO.5
White
transduction of positive signals result-0.05
<0.2
-0.10
~0.6
Hispanic
ing in T-cell activation.29
-0.16
co.4
-0.06
~0.8
Black
Exceptfor hyperlipidemia,1”~‘5~‘8~20~‘4
0.03
co.9
-0.09
<0.4
Asian
no
studies to date have shown a rela-0.36
<0.04*
0.12
~0.6
Dr.-rec. race difference
tion between transplant CAD and conClinical Characteristics
ventional CAD risk factors. Our reCause of deoth
sults provide evidence for the first time
0.11
<0.6
-0.10
<0.6
Brain death
that a donor smoking history predis-0.11
<I
0.12
<0.5
Traumo
poses
to more intimal thickness by
-0.22
<0.3
-0.23
<0.3
Durotion of hospitalization
ICUS 1 year after transplantation. This
-0.16
co.4
-0.34
<0.04*
tschemic time
0.17
<0.4
-0.10
co.6
Dopamine treotment
early intimal thickening probably re-0.14
x0.6
0.15
<0.6
Dopamine dose
flects a predisposition to myointimal
-0.10
<0.7
-0.05
co.3
Cardiac orrest
proliferation mediated by smoking,
-0.01
<l
0.24
<0.2
Positive CMV serostatus
which is then acceleratedfollowing the
-0.09
<0.7
0.13
~0.6
Diabetes mellitus
-0.11
eO.6
-0.26
co.3
initiation of the alloimmune response.
Arterial hypertension
0.24
co.3
-0.07
co.8
Positive CAD family history
Alternatively, preexisting intimal thick0.12
<0.7
0.50
<0.03 *
Smoking
ening in these donor hearts may have
-0.20
co.3
0.09
co.7
Serum sodium
been present before heart transplanta-0.004
<l
0.14
<0.5
Serium potassium
tion. The impact of donor hyperlipi-0.08
co.7
0.10
<0.6
Serum creatinine
0.31
0.1
-0.17
co.4
Hemotocrit
demiacannot be assessedbecausethese
0.29
<0.2
-0.14
so.5
White blood count
datawere not available. However,post0.04
co.9
-0.20
<0.3
Arteriol pH
transplant hypertriglyceridemia and
0.46
<0.03*
0.02
<l
Arterial PO,
weight were found to be independent
Immunologic
Characteristics
predictors of intimal thickening and
coronary artery stenosis.This observaBlood group
0.07
co.7
0.17
co.4
A
tion supportsan important role for dys-0.08
co.7
-0.17
co.4
8
lipidemia in the development of trans-0.02
<l
-0.15
co.4
0
plant CAD, and suggeststhat mecha-0.05
~0.8
0.12
<0.5
A8
nisms
distinct from the alloimmune
No. of HLA-A mismatches
0.05
~0.8
0.10
co.6
No. of HLA-8 mismatches
0.10
<0.6
0.03
co.9
responsemay be involved.
0.20
co.3
-0.01
cl
No. of HLA-A + 8 mismatches
Study limitations: Severallimitations
-0.06
No. of HLADR mismatches
-0.46
<0.03
~0.8
have
to be taken into account when
Total no. of HLA mismatches
-0.19
<0.4
0.05
co.9
interpreting the results of this study.
*p <0.05.
First, analysis of the donor characterAbbreviations es in Tables I to IV.
istics was performed retrospectively.
Second, the study population reprcCAD led to isolated luminal stenosesvisible by angiog- senteda selectedgroup or transplant patients consentmg
raphy. In support of this hypothesis, Schiiler et al*” found to undergo ICUS and angiography rather than a cona higher incidence of focal CAD in transplant patients secutive series of transplant recipients, and there was a
with hearts from older donors.
wide range of duration after transplantation at the time
In the present study, an inverse correlation of the of the study. BecauseICUS was introduced into clinical
number of HLA-DR mismatches, but not of HLA-A or use only in the late 198Os,results in large consecutive
TABLE V Correlation of Potential Predisposing Donor Factors With Transplant Coronary
Artery Disease as Assessed by introcoronary
Ultrasound and Coronary Angiogrophy
in
the Subgroup of Patients Studied One Year After Tronsplontation
(n = 39)
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series of patients studied at different time intervals after
transplantation will not be available for several years.
Because duration post-transplantation was an independent predictor of ICUS transplant CAD, the subgroup of
patients studied I year after transplantation was analyzed
separately. Third, the many variables evaluated in this
study raise the possibility of finding significant correlations by chance, and positive correlations must therefore
be interpreted carefully. Fourth, the reported measurements of intimal thickness represent the diseaseprocess
in a limited number of sites along the proximal X of the
left anterior descending or left circumflex coronary artery. Given the predominantly diffuse nature of transplant CAD,” these selective measurementslikely reflect
the overall extent of the disease.Finally, the lack of baseline assessmentof transplant CAD precludes dctermination of whether the diseasewas preexisting at the time
of transplantation, or whether donor factors accelerated
the post-transplant cause of an alloimmune-mediated
phenomenon. This intriguing question needs to be addressedthrough a prospective experimental design.
Conclusions: The observations of this retrospective
analysis suggest that donor factors may contribute significantly to the development of transplant CAD. In particular, the observation that donor age and smoking were
predictors of transplant CAD, independentof post-transplant factors, suggeststhat a predisposition for transplant
CAD may exist in the donor heart. This predisposition
may relate to endothelial injury as a consequenceof conventional risk factors such as smoking, age, or dyslipidemia. Data from this study suggestthat such donor predisposition to transplant CAD is further propagated by
hypcrtriglyceridemia and obesity after transplantation.
These results do not support donor/recipient immunologic differences as primary factors for the development
of transplant CAD in the current clinical setting.
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