Original Article

Analysis of the Risk Factors for Allograft VVasculopathy in
Asymptomatic Patients after Cardiac Transplantation

Fernando Bacal, Viviane Cordeiro Veiga, Alfredo Inacio Fiorelli, Giovanni Bellotti, Edimar Alcides Bocchi,
Noedir Antonio Groppo Stolf, José Antonio Franchini Ramires

Sé&o Paulo, SP - Brazil

Objective—To study theinfluence of immune and no-
nimmunerisk factors on the devel opment of allograft vas-
culopathy after cardiac transplantation.

Methods—We studied 39 patientswith a mean age of
46+ 12 years. The following variables wer e analyzed:
weight (kg), body massindex (kg/m?), donor’'sageand sex,
rej ection episodesinthefirst and second year safter trans-
plantation, systolic and diastolic blood pressures(mmHg),
total cholesterol and fractions(mg/dL), triglycerides (mg/
dL), diabetes, and cytomegalovirus infection. The
presence of allograft vascul opathy was established
through coronary angiography.

Results - Allograft vascul opathy was observed in 15
(38%) patients. No statistically significant difference was
observed between thetwo groupsinregardto hypertension,
cytomegal ovirusinfection, diabetes, donor’s sex and age,
rejection episodesin thefirst and second years after trans-
plantation, and cholesterol levels. e observed a tendency
toward higher levels of triglyceridesin the group with
disease. Univariate and multivariate anal yses showed
statistically significant differences between the two groups
when we analyzed the body massindex (24.53+ 4.3 versus
28.11+4.6; p=0.019).

Conclusion — Body mass index was an important
marker of allograft vasculopathy in the population stu-
died.
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Allograft vascul opathy hasremained themost impor-
tantlatecomplicationinthefollow-up of patientsundergoing
cardiactransplantation, despitethe great advances obtained
incontrolling rejection andinfecti on episodes, withaconse-
quent reductionin total mortality. Interest in understanding
and controlling alograft vascul opathy had already beenevi-
dent sincethebeginning of transplantation programs, evenin
theexperimenta phaseof techniquedevel opment.

Lower et a * werethefirst to report the appearance of
coronary atherosclerosisin adog undergoing cardiac trans-
plantation, showing that thiscomplication could affect the
late posttrangpl antation evolution. In 1969, however, Thomp-
son et al 2first reported coronary artery disease affecting
human graftsoneyear after thefirst experimental report.

Theterm allograft vascul opathy has been adopted to
represent the disease instead of posttransplantation acce-
lerated coronary artery disease or atherosclerosis, because
thisdiseaseisalso foundin renal, hepatic, and lung trans-
plantations, contributing to the functional deterioration of
the respective organsin late follow-up. Thisisthe major
cause of indication for retransplantations?®. Allograft vas-
culopathy has remained the major cause of deathinlate
posttransplantation follow-up, and itsincidence has rea-
chedlevelsof approximately 10% per year of the postope-
rative period, reaching 40% to 50% in recipientswho have
completed thefifthyear of follow-up.

Inaseriesof patientsoperated upon at thel nstituto do
Coracéo of FMUSP, Fiordlli et d “found anincidenceof 44%
of alograft vasculopathy by theend of thefifth year of cli-
nical follow-up after surgery. Thesedataresemblethosere-
ported by other groups >%°. Even though not completely
clarified, webdlievethat all ograft vascul opathy resultsfrom
animmunol ogically mediated phenomenon aggravated by
atherogenicinvolvement. Whenthehistol ogic characteris-
ticsof thecoronary artery lesion areanalyzed, weobservea
predominance of macrophagesand cytotoxic T lymphocy-
tes, proliferation of smooth musclecells, and myointimal hy-
perplasia, resultingin concentricluminal stenosis, whichis
alsofoundin early restenosisfollowing angioplasty %2,
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Some immune and nonimmune risk factors seem to
contributeto thedevel opment of thedisease; thisissue, ho-
wever, remains controversial. Theimmunerisk factorsin-
volved are HL A histocompatihility, rejection episodes, and
donor’ssex. Thenonimmunefactorsare duration of ische-
mia, diagnosisof pretransplantationischemic heart disease,
cytomegal ovirusinfection, systemic hypertension, dydlipi-
demia, obesity, diabetes, sedentary lifestyle, smoking, and
theimmunosuppression regimen used.

The endothelial lesion associated with cofactors, su-
ch as cytokines and growth factors, could predispose a
patient to proliferation of smooth muscle cellsand macro-
phages, which aretypical changes of allograft vascul opa-
thy. Understanding the pathophysi ol ogical mechanism of
thedisease hasmotivated several groupstodiscover thera-
peutical alternativesintheattempt to reducethecomplica
tionsresulting from thisdisease.

The objective of this study wasto assess the influen-
ce of immune and nonimmunerisk factorsin the devel op-
ment of allograft vascul opathy in patientsundergoing car-
diac transplantationin our institution.

Methods

We studi ed 39 patientswho had undergone orthotopic
cardiac transplantation at the I nstituto do Coracéo of the
Hospital dasClinicasof FMUSP Their mean agewas46+12
years, andthemeanfollow-uptimewas86+31 months.

We chosethe patientswith apostoperativefollow-up
period longer than 2 years, who were clinically stable,
asymptomatic, and who agreed to undergo the study proto-
col, according to the Ethics Committee of the Hospital das
Clinicasof FMUSP, through the signature of aformal con-
sent form by the patient or guardian.

On periodical out patient medical visits, the patients
without symptoms of angina or heart failure underwent
echocardiography for assessing ventricular function. The
patientswith normal ventricular functionand no segmentary
hypocontractility wereincluded in the study. The patients
also underwent endomyocardial biopsy of theright ventricle
whenthey had not undergonescintigraphy withgallium-67in
thelast month, to exclude the diagnosis of acute rejection
that couldinterferewith dataanalysis. Themedicationsused
for controlling postoperativearteria hypertensionand dys-
li pidemiaweremai ntai ned during theperiod of examination.

Clinical andlaboratory datacollectionwascarried out
inasingleweek of the study. These datawere correlated
with information obtained from coronary angiography to
analyzetheinfluence of risk factorsin the devel opment of
allograft vascul opathy.

Theexclusion criteriawereasfollows: postoperative
evolution shorter than 2 years, anginal or heart failure symp-
toms, global or segmentary ventricular dysfunction evident
onechocardiography at rest, acuterejection<3A, incomple-
te adherenceto the protocol .

Variablesstudied —We considered theresults obtai-
ned in the week of study, and occasional variations

422

Arq Bras Cardiol
volume 75, (n° 5), 2000

between the preoperative and postoperative values were
not consi dered. Thevariablesstudied werethefollowing: 1)
laboratory assessment: total cholesterol (mg/dL), HDL (mg/
dL), LDL (mg/dL), triglycerides(mg/dL); 2) congtitutional
characteristics of therecipients: age (years), weight (kg),
height (m), and body massindex (BMI). TheBMI wascal cu-
lated according to theformula: BMI = weight (kg)/height?
(m?) and the valueswere analyzed asfollows: BMI <18.5,
diagnosis: malnutrition; BMI >18.5, diagnosis: eutrophia;
BMI >25.0, diagnosis: overweight or obesity; BMI >30.0,
diagnosis. gradell obesity; BMI >40.0, diagnosis. gradel ||
obesity; 3) postoperativetime (months); 4) systolicand di-
astolic blood pressure (mmHg) —weconsidered the measu-
rementsobtai ned on an out patient basi sduring theweek of
datacollection; 5) number of rejection episodesduring the
first and second postoperative years —thiswas aretros-
pectiveanalysis. We studi ed theendomyocardial biopsy of
patients undergoing cardiac transplantation available at
the Incor-HCFMUSP department of pathology. Rejection
episodes <3A were considered relevant, according to the
criteriaof the International Society of Heart-Lung Trans-
plantation (ISHLT) *3; 6) donor’ sageand sex; 7) weconside-
red as cytomegal ovirusinfection those caseswith sugges-
tiveclinical findings, suchasfever, leukopenia, hepatitisor
pneumonia, or both, confirmed by serol ogi c examination or
antigenemiahigher than 10 cells, but we did not consider
those cases of infection in which serology was positive
(IgG+) but no clinical manifestationwasfound.

Coronary angiogr aphy —We adopted thetechnique
of Soneset al *. We used the Phillipsdevice, Optimus 1050
model, withanimageintensifier from6.5to 9inchescoupled
withan Arritecno recording camera, with 30 framesper se-
cond. Thefilmswere separately analyzed by two specialists
from thehemodynamicsserviceat Incor, who did not have
previous knowledge of the clinical and laboratory data of
the patients. We analyzed each artery to establish the
degreeof luminal reductioninat |east twoviews: right ante-
rior obliqueand|eft anterior obliqueviews. Thismethod was
considered thegold standard for definition of the presence
or absenceof allograft vascul opathy. Thetest wasconside-
red positive for alograft vascul opathy when luminal obs-
truction was >50% >, and we used the designations: di-
sease YES or NO. Lesions < 50% were considered as pa-
rietal irregularitiesand werenot eval uated.

Statistical analysis— At first we analyzed all 39 pa-
tientsand summari zed the quantitative databy theminimum
and maximum values, median, mean, and standard devia-
tion, and the qualitative data by the tables of absolute and
relativefrequencies.

We studied the possible predictivefactorsfor the de-
velopment of coronary artery disease, initialy with uni-
variagteanalysis, and thenwith multivariateanaysis, where
Pearson’schi-sguaretest and Fisher exact test wereused to
compare those patients devel oping and those not devel o-
ping coronary artery diseasein regard to the homogeneity
of proportions. Fisher exact test was used in contingency
tableswith expected values<5.
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The Student’st test and the Wilcoxon test were used
to compare the quantitative data between the patients
developing the disease and those not developing the
disease. With thefirst method, the meanswere compared;
however, when the necessary suppositions for the use of
the Student’ st test werenot met, we used the Wil coxontest,
wherethe medianswerecompared.

To estimate the probability of developing coronary
artery disease based onthevariables selected intheuniva-
riateanalysis, through amultivariatemodel, weusedthelo-
gistic regression technique 8. To select themost important
variables, we used the procedure of selecting stepwiseva-
riables, assuming asignificancelevel of 0.1 or 10%inthe
univariateanalysis.

Weestablished asignificancelevel of 5%for analysis,
andtheentirecal culationwasperformedwiththe SAS (Sta-
tistical AnalysisSystem) %°.

Results

Of the 39 patients studied, 15 (38.4%) had allograft
vasculopathy on coronary angiography, characterized by
anobstructivecoronary lesion=50%inat |east onevessel.
We studied 15 patientsin the period from the 2" to the 5"
postoperativeyears, 17 patientsfrom the 6 to the 9" posto-
perative years, and 7 patients from the 10" postoperative
year onwards.

Tablel showsthe statistical dataregarding age, hei-
ght, weight, and body massindex. The group with disease
had atendency toward greater weight but with no statisti-
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cal significance (68.83+13.54 kg versus 78.53+19.17 kg;
p=0.072).

Body massindex was an independent risk factor for
developing all ograft vascul opathy, and the patientswith di-
sease showed higher valuesthan the patientsin the other
group (28.11+4.60kg/m?versus24.53+4.36 kg/m?; p=0.019).

Other variables, such asdonor’ sageand number of re-
jection episodes during thefirst and second postoperative
years showed no statistically significant differences
betweenthetwo groups(Tablell). Inregardtotimeof trans-
plantation, the values obtained were 79.21+31.18 months
for the group without disease versus 97.33£29.41 months
for thegroupwith disease (p=0.793).

We observed atendency toward higher levels of tri-
glyceridesinthegroupwith allograft vascul opathy ascom-
pared with the patientswith normal coronary angiography
(p=0.097). Thevaluesof systolicand diastolic blood pressu-
res, total cholesterol, HDL, andLDL areshownintablelll,
and no statistically significant differenceswere observed.

When we analyzed the cause of pretransplantation
basi ¢ cardiomyopathy in regard to the occurrence of alo-
graft vascul opathy inindividual sundergoing cardiactrans-
plantation, we observed a predominance of patients with
idiopathic dilated cardiomyopathy (8 patients), followed by
ischemic patients(4), chagasic patients(2), and rheumatic
patient (1). Thepreva enceof thediseasewaslower in cha-
gasic patients; when comparing, however, the chagasic
group with the nonchagasic group in regard to devel op-
ment of all ograft vascul opathy, wefound no statistical sig-
nificance (p=0.150). Thepresenceof diabetes, theinfluence

Table | — Descriptive measures of the possible predictive factor s according to the presence or absence of disease (allograft vasculopathy)
Varigble Disease N° Minimum Maximum Median Mean SD P
Age (anos) No 24 18.00 69.00 45.50 44.96 12.87 0.432
Yes 15 13.00 65.00 52.00 48.40 13.62
Height (m) No 24 1.45 1.79 1.68 1.67 0.09 0.640
Yes 15 1.42 1.78 1.68 1.66 0.10
Weight (kg) No 24 47.00 99.00 69.00 68.83 13.54 0.072
Yes 15 42.00 115.00 80.00 78.53 19.17
BMI (kg/m?) No 24 18.04 37.46 24.28 24.53 4.36 0.019
Yes 15 20.83 37.55 28.72 28.11 4.60
N — number of patients; BMI — body mass index; SD — standard deviation.
Table |1 — Descriptive measures of the possible predictive factors accor ding to the presence or absence of disease (allograft vasculopathy)
Variable Disease Ne Minimum Maximum Median Mean SD P
Donor’s age No 24 16.00 42.00 26.50 27.00 8.08 0.572
(years) Yes 15 14.00 40.00 31.00 28.53 8.33
Rejections (1 year) No 24 0.00 5.00 1.00 1.75 1.51 0.755
Yes 15 0.00 5.00 2.00 1.80 1.32

Rejections (2@ year) No 24 0.00 3.00 1.00 0.96 1.08 1.000
Yes 15 0.00 5.00 1.00 1.13 155

Timeof TX No 24 25.00 148.00 79.00 79.21 31.18 0.793
Yes 15 49,00 144.00 98.00 97.33 29.41

N —number of patients; SD — standard deviation; rejections (1% year) - episodes of rejection in the 1% year; rejections (2™ year) - episodes of rejection in the 2 year;

TX- transplantation.
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of the donor’s sex, and posttransplantation cytomegal o-
virusinfection showed noinfluence on the devel opment of
allograft vasculopathy in either group (Tablel V).

From the variableswith a statistical trend or signifi-
canceintheunivariate analysis, we selected thefollowing
forthemultivariateanaysis: weight, body massindex, and
triglycerides. Thebody massindex wastheonly predictive
factor for devel oping allograft vascul opathy.

Thelogistic regression graph shows the probability
of developing allograft vasculopathy asthe body massin-
dex increases. At each unitincreasein body massindex, the
chance of developing diseaseincreases 1.197 times. With
anincreaseof 5unitsinbody massindex, the chance of de-
veloping thediseaseincreases2.459times(fig. 2).

Discussion

Thered roleof cellular rejectioninthe devel opment of
allograft vascul opathy still remainscontroversial. Helper T
lymphocytesseemto play animportant rolein thisprocess,
asthey are activated by class || HLA antigens, which are
expressed invascular endothelial cellsand smooth muscle
cells. When activated, these lymphocytes may also
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produceinterferon gamma, which stimulatestherel ease of
adhesion mol ecul esleading to activation of macrophages,
resulting in anincreasein growth factors, such asinterleu-
kin-6, interleukin-1, and platel et-derived growth factors.
These, whenrel eased, cause proliferation of smooth muscle
cells, leadingtoaprogressiveluminal obstruction, characte-
ristic of allograft vascul opathy. Another point not yet clari-
fiedistheinfluenceof thenumber of rejection episodesand
their consequent participation in the devel opment of
allograft vascul opathy. Uretsky et a ** havefoundarelation
between all ograft vascul opathy and the occurrence of two
or more rejection episodes. These datawere corroborated
by Radovancevic et a whenthey analyzed theexperience
of the Texas Heart Institute; these results, however, were
not confirmed by data of other study groups such asthe
one by Gao et al % at Stanford University. In the present
series, wehavefound no statistically significant difference
between the group with allograft vascul opathy and the
group withanormal coronary angiography inregardtothe
number of rejection episodes. We should stress, however,
that this observation takesinto consideration that the
biopsy islimited, reflecting afocal situation and not often
representing the myocardium asawhole. Another impor-

Tablelll - Descriptive measures of the possible predictive factor s according to the presence or absence of disease (allograft vasculopathy)

Variable Disease N Minimum Maximum Median Mean SD P

SBP(mmHg) No 24 120.00 160.00 147.50 144.38 11.16 0.326
Yes 15 120.00 170.00 150.00 148.33 11.29

DBP (mmHg) No 24 80.00 115.00 95.00 92.71 9.78 0.262
Yes 15 80.00 115.00 95.00 97.33 9.23

Cholesterol (mg/dL) No 24 131.00 279.00 185.00 192.79 40.98 0.173
Yes 15 138.00 322.00 202.00 215.67 62.08

HDL (mg/dL) No 24 27.00 66.00 45.00 44.67 10.61 0.869
Yes 15 22.00 116.00 42.00 45.73 23.33

LDL (mg/dl) No 24 60.00 184.00 111.50 117.00 33.86 0.318
Yes 15 77.00 246.00 105.00 130.73 51.11

TG (mg/dl) No 24 65.00 450.00 149.00 173.29 90.35 0.097
Yes 15 65.00 440.00 203.00 225.40 97.26

number of patients; SD — standard deviation.

SBP — systolic blood pressure; DBP — diastolic blood pressure; HDL - HDL fraction of cholesterol; LDL - LDL fraction of cholesterol; TG - triglycerides; N —

Table 1V — Distribution of disease (allograft vasculopathy) occurrence according to possible predictive factors
Disease
Variable Category No Yes Total P
N % N %
Chagas 9 81,82 2 18,18 11 0,327
Etiology Dilated 11 57,89 8 42,11 19
Ischemic 3 42,86 4 57,14 7
Rheumatic 1 50,00 1 50,00 2
Diabetes No 18 62,07 11 37,93 29 1,000
Yes 6 60,00 4 40,00 10
Donor’s sex Femde 3 75,00 1 25,00 4 1,000
Male 21 60,00 14 40,00 35
CMV infection No 20 57,14 15 42,86 35 0,146
Yes 4 100,00 0 0,00 4
CMV - cytomegalovirus; N- number of patients.
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Fig. 1-Mean valuesof the constitutional characteristics of the patients. ® no allograft vascul opathy; O allograft vasculopathy; BMI —body massindex.

tant point isthat the assessment of rejection episodesin
stable out patients was performed with scintigraphy with
gallium-67 and, occas onally, oneepisodeof moderaterejec-
tion may not have been diagnosed because of limitationsof
the method. Humoral rejection also seemsto play arolein
the development of allograft vascul opathy through endo-
thelial lesion. Thisconcept isbased onthepresenceof cyto-
toxicantibodiesdirected against theHL A-DR antigen of the
vascular endothelium, therel ation of the presenceof classl
and 1l anti-HLA cytotoxic antibodiesin patientswith post-
transplantation allograft vascul opathy, and the detection
through immunofluorescence of immunoglobulins and

complementinthevascular endothelium?2, However, itis
worth stressing that thistypeof rejection usually manifests
with hemodynamic impairment and high mortality and,
when we select the clinically stable patients with normal
ventricular function for study, wemay not beincludingthe
real representation of thistypeof rejectionintheanalysis.
Hypertension may perhaps be the most common
complication associated with the use of cyclosporinein
patients undergoing cardiac transplantation, and itsinci-
dence hasranged from 50 to 100% in several series 524,
Themechanismsinvolvedinthisprocesshavenot beento-
tally clarified; cyclosporine, however, isknown to causea
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Fig. 2—Thelogistic regression graph shows the relation between body mass
index (BMI) and the probability to develop allograft vascul opathy (AV).

state of avidity for sodiumwith aconsequent decreaseinits
fraction of excretion. Theassociationwithitsrenal vascular
effects, such asareduction in renal blood flow and anin-
creaseinintrarenal vascular resistance, contributesto the
state of hypertension’. Posttransplantation heart denerva-
tion also seemsto beinvolvedin devel oping hypertension,
becauseit causeslossof normal baroreflexes. Fromtheprac-
tical point of view, controlling the pressure levels of pa-
tientsisvery difficult, despitetheuseof alargerangeof an-
tihypertensive medications, probably because of itsmulti-
factorial character added to thedirect influence of immuno-
suppressivemedications, such ascyclosporineand predni-
sone. Inthegeneral population, theinfluenceof arterial hy-
pertension on coronary eventsiswell known. However in
thepopulation of cardiac transplantation patients, thisrela-
tion hasnot yet been shown, which confirmsour results. It
isimportant to stressthat in our study, the pressure levels
obtained in the two groups may have been influenced by
the use of antihypertensive medication, as most of the pa-
tientswere using this class of drug during the study.
Cytomegalovirusinfection has also been studied to
better understanditsreal roleinthegenesisof conventional
atherosclerosisand, more specifically, of posttransplanta-
tion all ograft vascul opathy %. Thisinfectiousagent, which
belongstotheherpesvirusgroup, hasanincidenceranging
from 30to 100%in patientsawaiting cardiactransplantation,
depending mainly on cultural and social aspects of each
country. IntheUnited States, theincidenceof positivesero-
logy for cytomegal ovirusis60to 70% of thepopulation; in
Brazil, it reachesmorethan 90% 2. Themechanismby which
cytomegal ovirus may lead to atherosclerosis has not been
well established; however, it isbelieved to stimulate the
proliferation of smooth muscle cellsand to cause procoa
gulant changesin the endothelium, contributing to the
formation of atherosclerotic plaque®. Thefirst report on
the association of cytomegal ovirus and all ograft vascul o-
pathy was by Grattan et al * at Stanford University. L ater,
other groups showed the same association and since then
the pretransplantation use of ganciclovir has been propo-
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sed for prophylaxisin patients with negative serology for
cytomegalovirus®%2, Clinical manifestation of cytomega-
lovirusinfection may be found both in seronegative pa-
tients, the so-called primary infection, and seropositive
patients, theso-called clinical reactivation. Reactivationis
usually morebenign and hasamild and self-limited fever;
primary infection, however, may present as a systemic
illnesscharacterized by fever, leukopenia, gastrointestinal
involvement, pneumonitis, and has high morbidity and
mortality. Therisk factorsfor severeinfectionsby cytome-
galovirusarebelieved to bethefollowing: seronegativein-
dividualswho receive an organ from aseropositive donor,
and patients requiring high doses of immunosuppressants
for treating refractory rejectionsor asan inducing therapy
withlymphocytolytic agents. Asalmost our entire popul a-
tion of patientsis seropositive for cytomegalovirusin the
pretransplantation period, wehavechosento evaluateonly
thosewith suggestiveclinical findings, followed by asero-
logic confirmation or by antigenemiaval ueshigher than 10
cells, which happened in 4 patients. These patients were
thentreated with ganciclovir and had agood clinical evolu-
tion. Coronary angiography revealed that these patientsdid
not haveall ograft vascul opathy, i.e., in our serieswefound
no rel ation between thisrisk factor and the devel opment of
allograft vascul opathy. Theseresults, however, await con-
firmation with studiesinvolving agreater number of pa-
tients and comparison with a subpopul ation of seronega-
tive patientsin the pretranspl antation assessment.
Another very important point in the context of therisk
factorsfor devel oping all ograft vascul opathy isdydlipide-
mia. Itsinfluencein atherosclerosisand, moreprecisely, in
conventional coronary artery diseaseiswell established;
therefore, wecurrently useall resourcesfor theappropriate
control of cholesterol andtriglyceridelevels, mainly in pa-
tientsat higher risk. In patients undergoing cardiac trans-
plantation, dyslipidemiaal so seemsto exert aninfluenceon
themultifactorial context, which culminatesinallograft vas-
culopathy. Thelevelsof LDL-cholesterol andtriglycerides
begin to increase in the second postoperative week and
reach a peak around the 3" to the 6" month. Immunosup-
pressants, mainly cyclosporineand corticosteroids, seemto
directly contributeto posttransplantation dydlipidemia®%.
Prednisone works by increasing the hepatic production of
apolipoprotein B, predisposing thepatienttoinsulinresis-
tance, reducing the activity of the lipoprotein lipase, and
decisively contributing to the weight gain observed in pa-
tientsin the postoperative period ®. Cyclosporineinhibits
the hepatic clearance of prednisone and HDL -cholesterol
because of itshepatotoxic effect, whichresultsfromitsinte-
ractionintheP-450 cytochromesystem*. K obashigawaet
al “ have shown that the use of pravastatin, an HMG-CoA
reductase inhibitor, affects cholesterol reduction and de-
creasestheincidenceof allograft vascul opathy. Because of
the beneficial evidence of treating posttransplantation
dydlipidemia, theintroduction of drugsfromtheHM G-CoA
reductaseinhibitor group hasmet the samecriteriaused for
thegenera population, i.e., LDL-cholesterol levelshigher
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than 130mg/dL “*. In our case series, we have found no
relation between thelevel s of total cholesterol, HDL-cho-
lesterol, and L DL -cholesterol in the groupswith allograft
vasculopathy and normal angiography. However, we have
observed atendency toward higher level sof triglyceridesin
the first group. When analyzing these results, we should
consider that the pati ents used medication for hypercholes-
terolemiaon aroutine basi s, especially HM G-CoA reduc-
taseinhibitors, whichwereintroduced according to labora-
tory resultsto maintain total cholesterol levelslower than
200mg/dL and L DL-cholesterol levelslower than 130mg/dL;
these drugs were not suspended during the study. These
drugs have an effect mainly on cholesterol; their effect on
triglyceridesispoor, asshownin astudy by Kobashigawa
et al 2. Thispoint and the greater weight gain in the group
with allograft vascul opathy partially explainsthe results
observedinthetriglycerides. A further analysis, however,
with alarger group of patientsand with no influence from
medi cations may help in the future to understand the real
roleof thelipidsinthedevelopment of posttransplantation
allograft vascul opathy.

In the present study, the risk factor that showed the
greatest correlationwith all ograft vascul opathy, bothinthe
univariateand multivariate anal yses, wasbody massindex,
which better reflected the actual nutritional status of the
patient. Instudieswithcritically ill patientsinintensivecare
unitswhen we considered the body massindex, we obser-
ved that mal nourished and cachectic patients had a higher
mortality index ascompared with patientswith normal body
massindex “. Onthe other hand, highlevels of body mass
index also correlatewith anincreaseintherisk of cardiovas-
cular events*. Winters et al “ and Hauptman et a “ have
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found adirect relation between the elevated level sof body
mass index (>29kg/m?) and allograft vascul opathy in pa-
tientsundergoing cardiac transplantation. In our series, we
havefound moderatelevel sof body massindex compatible
withgradel obesity in patientswith allograft vascul opathy.
Some factors seem to contribute to obesity evident in
patients after cardiac transplantation. The immuno-
suppressive therapy, mainly corticosteroid, directly influ-
enceswelght gain, asdoesthe physical inactivity observed,
despitethesignificantimprovementinclinical findingsand
infunctional capacity after transplantation. Thenutritional

conditions also improve because of abetter absorption of
nutrientsduetoreversionin heart failureand anincreasein
appetite, duetotheuseof corticosteroids. Theactual roleof
body massindex in the context of allograft vascul opathy
still awaits further clarification that goes beyond asimple
assessment of the nutritional status. Thisindex may bea
marker for metabolic changes that may be occurringin
patientswith agreater predisposition for developing al-
lograft vascul opathy inthelate posttransplantation fol low-
up. Therefore, whilethese questionsawait clarification, so-
meinstructionsshould be provided to patientsaimingtom-
inimize these complications. Encouraging the practice of
physical exercise, alimentary control, and attempts at wi-
thdrawal of the corticosteroid after the 6" postoperative
month may beuseful measuresfor attaining thisaim. Because
allograft vasculopathy ismultifactorial, the strict control of
risk factorsisextremely important, sothat inthefuturewitha
better understanding of the actual physiopathological

mechanism of thiscomplication wewill beabletointerfere
withitsincidenceand evol ution, and, consequently, provide
thecardiac transplantation patient with alonger survival.
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