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INTRODUCTION
Many studies show that the renal transplantation is now 
seen as the best treatment for patients with end-stage 

renal disease (ESRD) because the renal transplant reci-
pients have a better quality of life and a longer survival 
compared to patients on dialysis1. Still, the cardiovas-
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Abstract: Aim of the study – To evaluate the feasibility and the results of percutaneous coronary interventions for acute co-
ronary syndromes in renal transplant recipients. Material and method – Retrospective analysis of ten cases of renal transplant 
patients who experienced an acute coronary syndrome between January 1st 2005 and December 31st 2011. Th ose patients 
underwent invasive coronary angiography followed, in most cases, by coronary angioplasty with stenting. Th e mean age of 
the patients was 45 years, with a M/F proportion of 6/4. All patients had severe dyslipidemia, probably due to the immuno-
suppressive treatment, but the percentage of diabetic patients was only 20%. Results – Most patients, seven out of ten, suff ered 
an ST elevation myocardial infarction and the treatment was primary coronary angioplasty. Procedural success was declared 
in all cases but with the number of stents implanted per patients was higher than in other cases of primary angioplasty (1.57 
stents per procedure). Th e clinical outcome, both immediate and at one year, was good and the function of the renal graft  was 
not aff ected in none of the cases. Regarding the other three cases: one had an acute coronary syndrome without ST-segment 
elevation and it was treated by implantation of two stents; another one had a three-vessel disease and subsequently underwent 
coronary bypass surgery; the last case was very severe and died due to a cardiac wall rupture. Conclusions – Recent develop-
ments in the fi elds of interventional cardiology and of renal transplantation are responsible for the encounter of a pathology 
that was rather rare until recently, namely the acute coronary syndromes in renal transplant recipients. Th e modern treatment 
in this situation is the coronary angiography, followed, in most cases, by the implantation of one of more coronary stents. Th e 
outcome of these procedures is good and the prevention of renal graft  failure can be done easily, in collaboration with the 
transplant nephrologist.
Keywords: renal transplant, acute coronary syndrome

Rezumat: Obiectivele studiului – Evaluarea fezabilității și rezultatului intervențiilor coronariene percutane în cazul sindroa-
melor coronariene acute apărute la pacienții transplantați renal. Material și metodă – Au fost analizate retrospectiv un număr 
de zece cazuri de pacienți purtători de transplant renal care, între 1 ianuarie 2005 și 31 decembrie 2011 au suferit un sindrom 
coronarian acut. La acești pacienți s-a efectuat angiografi e coronariană care, în general, a fost urmată de o angioplastie corona-
riană cu implantare de stent. Media de vârstă a pacienților a fost de 45 de ani, cu un raport M/F de 6/4. Toți pacienții prezentau 
dislipidemie importantă, posibil și din cauza medicației imunosupresoare, dar proporția de pacienți cu diabet zaharat a fost 
doar de 20%. Rezultate – Majoritatea pacienților, șapte la număr, au avut un infarct miocardic cu supradenivelare de segment 
ST care a fost tratat prin angioplastie coronariană primară. Succesul procedural a fost înregistrat în toate cele șapte cazuri, 
deși numărul mediu de stenturi implantate la un pacient a fost mai mare decât în rândul populației generale de pacienți cu 
angioplastie primară (1.57 stenturi/procedură). Evoluția clinică imediată și la un an a fost bună, iar funcția grefei renale nu a 
înregistrat deteriorare în niciunul dintre cazuri. În ceea ce privește restul de trei cazuri, s-au înregistrat un sindrom coronarian 
acut fără supradenivelare de segment ST care a benefi ciat de o angioplastie cu două stenturi, un pacient multicoronarian la 
care s-a practicat o operație de bypass aortocoronarian și un caz care a decedat din cauza unei rupturi de cord. Concluzii – 
Dezvoltarea recentă a unor domenii cum sunt cardiologia intervențională sau transplantul renal a dus la apariția unor cazuri 
mai rar întâlnite până acum, și anume sindroamele coronariene acute la pacienții care au un rinichi transplantat. Tratamentul 
modern în aceste situații este explorarea coronarografi că, urmată, de cele mai multe ori, de implantarea unuia sau mai multor 
stenturi coronariene. Rezultatul acestor proceduri, imediat și la distanță, este bun, iar prevenirea afectării grefei renale necesită 
minime precauții dar și colaborarea cu medicul nefrolog.
Cuvinte cheie: transplant renal, sindrom coronarian acut
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cular disease is by far more common in the renal trans-
plant patients than in the general population, repre-
senting the leading cause of death in this group5. Some 
interesting fi gures show that nearly 50% of the patients 
die with a functional renal graft  and, from these deaths, 
50% are of cardio- or cerebrovascular origin6-8. 

Th e large prevalence of atherosclerosis in renal 
trans planted patients has several causes (Table 117). 
First of all, we should mention the traditional risk fac-
tors for the atherosclerotic disease: high blood pressu-
re, smoking, dyslipidemia, diabetes mellitus, age, etc. 
We should remark here the high prevalence of diabetes 
as a cause of renal failure, especially in the developed 
cou ntries, and also the increasing age of the patients 
under going renal transplantation. Beside the traditio-
nal risk factors there are some elements specifi c to the 
renal disease or to the post-transplant status: the graft  
function aft er transplantation and the number of acu-
te rejection; hyperhomocysteinemia and elevation of 
some infl ammatory markers; development of diabetes 
mellitus aft er transplant; secondary eff ects of the im-
munosuppressive medication1.

Th e number of acute rejection episodes seems to 
be directly related to the cardiovascular risk9-10 and 
the return to dialysis leads to an important increase in 
mor ta  lity. Graft  dysfunction can produce, among other 
eff ec ts, hyperhomocysteinemia, a known risk factor for 
athe ro sclerosis, both in general population and in the 
trans plant patients12,13. Th e relation between the fasting 
levels of homocysteinemia was observed during a study 
on 207 patients with renal transplant monitored during 
an average time of 21.2 months; the results showed that 

the risk of having such an event rises with 6% by every 
increase in serum homocysteinemia of 1 μmol/l13.

In regards to the toxic eff ects of the immunosuppres-
sive medication, we enumerate here some of the adver-
se reactions of the main categories of drugs. Th e calci-
neurin inhibitors (tacrolimus) decrease the renal fl ow 
and are associated with increase in the systemic vas-
cular resistances and in the blood pressure. Tacrolimus 
increases the oxidation of the LDL-cholesterol particles 
but can also lead to the development of the diabetes af-
ter transplant by inhibiting the insulin production in 
the ß-pancreatic cells. Corticosteroids and cyclospori-
ne increase the incidence of the high blood pressure, 
diabetes and dyslipidemia. Rapamycin (sirolimus), a 
macrolid antibiotic used as immunosuppressive agent, 
is associated with important hypertriglyceridemia and 
hypercholesterolemia, especially when it’s used in com-
bination with cyclosporine.

Concerning the clinical forms of coronary artery di-
sease, a research on almost one thousand patients with 
renal transplant17 shows a relative high proportion of 
asymptomatic patients but in which the corona ry an-
giography demonstrated signifi cant lesions, with indi-
cation for revascularisation. Th e same study sug gests a 
better survival at 5 years for those patients treated with 
coronary bypass surgery or percutaneous coronary 
interventions, compared with the conservative treat-
ment. Acute coronary syndromes incidence in renal 
transplant recipients with diabetes was 0.79% per pa-
tient-year, compared to 1.69% per patient-year in the 
patients on dialysis, before the renal transplantation.

Table 1. Risk factors for coronary artery disease after kidney transplantation

Study Nr. pts. %CAD Risk factor Relative risk
Kasiske BL et al, 2000 1124 10.9% Age

Cholesterol
Blood pressure
Diabetes
Smoking

Men 1.05/women 1.40
Men 2.13/women 2.24
Men 1.47/women 0.31
Men 2.78/women 5.4
Men 1.95/women 1.82

Kasiske BL et al, 1996 706 26% Age
Male gender
LDL
Blood pressure
Diabetes
Acute rejection
Splenectomy

1.88
2.68
No eff ect
No eff ect
3.25
1.40
2.07

Aakhus S et al, 1999 406 14% Age
Male gender
Cholesterol

NA
NA
NA

Lindholm A et al, 1995 1347 40% Age
Diabetes
Acute rejection

1.06
3.94
2.02
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METHODS – THE STUDY GROUP
Th e purpose of this study is to assess the particulariti-
es of the percutaneous coronary interventions (PCI) in 
patients with a renal transplant who suff ered an acute 
coronary syndrome, analysing both clinical and angio-
graphic parameters. Th e study group included ten pati-
ents with renal transplants of diff erent ages, which were 
performed  at the Fundeni Clinical Institute. Th ese ten 
patients suff ered an acute coronary syndrome (ACS) 
between January 1st 2005 and December 31st 2011 and 
subsequently underwent coronary angiography in the 
Department of Invasive Cardiology at the Prof. Dr. C. 
C. Iliescu Emergency Institute for Cardiovascular Di-
seases. Although the number of patients seems low, es-
pecially when compared with the impressive series of 
hundreds of patients reported in large transplant cen-
tres from around the world, we should notice that both 
the interventional cardiology and the renal transplan-
tation experienced important increases in experience 
especially in the last ten to fi ft een years and the cases 
situated at the intersection of these two subspecialties 
are still rather few. 

From the study group of ten patients, seven had an 
ST elevation myocardial infarction (STEMI) and were 
treated by primary percutaneous coronary interventi-
on (PPCI). Two cases had a non ST elevation ACS, one 
being treated by implantation of two drug eluting stents 
(DES) and the other one by coronary artery bypass sur-
gery. Finally, the last case presented at 72 hours from 
the onset of an ACS with a terrible complication, mea-
ning rupture of the interventricular septum, possibly 
associated with a free ventricular wall rupture (tran-
sthoracic echocardiography data); the patient deceased 
soon aft er, before a surgery could be performed. Th is 
high proportion (7 out of 10) of the PPCI in the cases of 
renal transplant recipients who supported a coronary 
angiography for an ACS suggests that there is still some 
reticence to indicate this invasive approach to a larger 
number of patients, in situations that are less severe 
than a STEMI.

We will start by presenting the general characteris-
tics of the whole group of ten patients; aft er that, we 
will pay a special attention to the subgroup of 7 patients 
who underwent PPCI (Table 2). Th e demographic data 
of the whole study group show the next fi ndings: the 
mean age was 45 years, with limits between 31 and 62 
years, and the sex ratio was M/F=6/4. Th e prevalence 
of the traditional risk factors was as follows: dyslipidae-
mia 100%, hypertension 80%, smoking 20%, diabetes 
20%. One should notice that dyslipidaemia was found 
in every patient, probably due to the immunosuppres-

sive medication prescribed aft er renal transplantation. 
Instead, the percentage of diabetic patients looks small 
(20%), considering the fact that in the general PCI po-
pulation this proportion is around 25%. Regarding the 
clinical presentation, this was not diff erent from the 
symptoms encountered in other patients with ACS: 
prolonged chest pain, accompanied or not by dyspnea, 
was the cardinal symptom that was found in all pati-
ents.

Here are some of the fi ndings that are specifi c to the 
post-transplant status. Seven patients had a renal graft  
transplanted from living donor and in the rest of three 
the transplant was from a dead heart-beating donor. 
Th e mean duration of dialysis before transplantation 
was 28 months and the mean time from transplantati-
on was 50.4 months. Th e immunosuppressive therapy 
consisted in an association of corticosteroids and other 
drugs in 7 cases, and in 3 cases the regimen was corti-
costeroid-free.

In the analysis of the subgroup of 7 cases with PPCI 
we will fi rst present the general demographic data and 
subsequently we will present some specifi c features of 
the interventional procedure and of the postprocedural 
outcome (Table 3). Th e patients’ age varied between 31 
and 62 years, with a mean value of 42 years, slowly yo-
unger than in the whole group; the gender ratio was M/
F=4/3. Th e risk factors prevalence was: dyslipidaemia 
7/7; hypertension 6/7; smoking 1/7; diabetes 1/7. Five 
patients received a renal graft  from a living donor and 
two from cadaver. Th e mean duration of pre-transplan-
tation dialysis was 24 months and the mean time from 
transplantation was 44 months. Th e immunosuppre-
ssive maintenance medication was a combination of 
steroids, cyclosporine and mycophenolate mofetil in 5 
cases and a free-steroid regimen with tacrolimus and 
rapamycin in 2 cases.

Th e mean time from the symptom onset to the inter-
ventional opening of the culprit vessel was 4.7 hours, 
which is a very acceptable value in our practice. Th e ar-
terial approach was femoral in all seven cases; we pre-
ferred the left  femoral artery as arterial approach beca-

Table 2. Demographic data and risk factors in the study group

 General group
(n=10 pts.)

STEMI subgroup
(n=7 pts.) 

Age (mean/limits) 45/31-62 42/31-62
Sex (M/F) 6/4 4/3
Dyslipidemia (%) 100 100
Hypertension (%) 80 85.7
Smoking (%) 20 14.2
Diabetes (%) 20 14.2
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use the transplanted kidney is placed generally in the 
right iliac fossa and its artery is anastomosed with the 
right internal iliac artery of the recipient. Th e infarct-
related artery was the right coronary artery (RCA) in 4 
cases and the left  anterior descending (LAD) in 3 cases. 
Th e TIMI fl ow on arrival was 0 in 5 cases (total occlu-
sion) and III in 2 cases (spontaneous reperfusion). Th e 
mean number of stents implanted per procedure was 
1.57, signifi cantly higher than in the general populati-
on of PPCI patients, where the number of stents used 
for a patient is around 1.1. All the stents were bare me-
tal stents (BMS). Th e results of the interventions were 
good, with TIMI III fl ow at the end of the procedures 
in 6 cases and TIMI II in one case. Th ese angiographic 
results, combined with the relatively short time until 
presentation, lead to a very good postprocedural out-
come, all the patients being discharged in NYHA I 
functional class (4 cases) or NYHA II (3 cases). Accor-
ding to the transthoracic echocardiograms performed 
before discharge, the mean ejection fraction of the left  
ventricle was 47% (limits 40% to 55%). Th e prevention 
of the contrast-induced deterioration of the renal graft  
function was done by intravenous administration of sa-
line solution during and aft er the procedure. Th e serum 
creatinine values were obtained daily a few days aft er 
the intervention; the renal function was unchanged in 
all seven cases, the mean serum creatinine value being 
almost the same before procedure and at discharge.

Th e medication prescribed at discharge included 
dual antiplatelet therapy (aspirin and clopidogrel), sta-
tin and beta-blocker in all patients, angiotensin conver-
ting enzyme inhibitor in 5 cases and diuretic in 2 cases. 

Follow up was done at 1, 3, 6 and 12 months aft er 
the procedure and it included only non-invasive tests. 
Th e stress electrocardiography testing was avoided in 
asymptomatic patients. Th e outcome was in general 
favourable, with only one case in which the repeat of 
the angioplasty was needed, due to a clinical signifi cant 
restenosis.

DISCUSSION
Th e introduction of the coronary angioplasty as the 
standard treatment in the setting of an acute ST elevati-
on myocardial infarction was done in our country only 
in the last three years, which is a very important step 
through the normalisation of the cardiac patients care. 
On the other side, the growing number of pati ents re-
ceiving a renal transplant (530 between 2006 and 2010 
versus 436 between 2001 and 2005 in our centre, more 
than 20% increase) leads to a higher number of such 
patients presenting with an acute coronary syndrome. 
As we demonstrated, the invasive coronary angiogra-
phy, the percutaneous coronary interventions and even 
the cardiac surgery can be performed in this patient 
population with good results and minimal precautions. 
Although, technically, the PPCI can be a little bit more 
challenging than in the general population, the outco-
mes regarding the cardiac function, but also the renal 
graft  function, are good, and the medical management 
is not very diff erent from standard patients. In the years 
to come we will see how much the renal transplant po-
pulation undergoing coronary interventions, for both 
acute or chronic situations, will increase. Of note is 
also the role of the drug eluting stents in this category 
of patients, knowing that the substance eluted by the 
stent is sometimes similar in structure with some of 
the immunosuppressive medication taken orally by the 
transplant recipients.

CONCLUSIONS
Th e signifi cant progress registered in some subspeci-
alties like interventional cardiology or transplant ne-
phrology in our country in the last ten years led to the 
development of a pathology rather rarely encountered 
until now, which is the acute coronary syndromes in 
patients with a transplanted kidney. Th e cornerstone 
of the therapeutic decision is the diagnostic using the 
invasive coronary angiography. In many cases, inclu-
ding major emergencies like STEMI or NSTEMI, the 
interventional therapy with implantation of one or 
more coronary stents, BMS or DES, leads to very good 
clinical results on the short and mid-term. In some ca-
ses coronary surgery can be performed but these situ-
ations are still scarce. Prevention of contrast-induced 
nephropathy is made by standard methods applied in 
the general population; the medical treatment and the 
follow-up aft er intervention are made in cooperation 
with the nephrologist. Th ese good results achieved in 
emergency situations suggest that the coronary angio-
graphy should be indicated more frequently by the car-

Table 3. Procedural data for the coronary angioplasty in STEMI 
cases

 General group
(n=10 pts.)

Mean time from onset to reperfusion 4.7 hours
Infarct-related artery LAD : 3 

RCA : 4
TIMI fl ow pre-intervention TIMI 0 : 5 

TIMI III: 2
Nr. of stents per procedure 1.57
TIMI fl ow post-intervention TIMI 3: 6 

TIMI 2 : 1
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Figure 1. Acute occlusion of the RCA segment 3.

Figure 2. Final result aft er implantation of two stents.

Figure 3. Acute occlusion of the LAD segment 2.

Figure 4. Final result aft er implantation of one stent.
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