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ABSTRACT

Introduction. The aortic calcification index (ACI) is reported to be closely associated with
renal dysfunction and cardiovascular events; however, its implication in renal transplant
recipients has not been well examined. In this study, we investigated the relationship be-
tween pretransplant ACI, ACI progression, post-transplant renal function, and post-
transplant cardiovascular events in renal transplant recipients.
Patients and methods. The study from June 1996 to Jan 2012 included 61 renal trans-
plant recipients (living donors, 47; cadaveric donors, 14). The median follow-up period was
60 months. ACI was quantitatively measured on abdominal computed tomography. The
relationship between age, dialysis period, estimated glomerular filtration rate (eGFR),
and pre- and post-transplant ACI was longitudinally evaluated. Risk factors for post-
transplant ACI progression were determined by logistic regression analysis. Patient
background and the incidence of post-transplant cardiovascular events were also assessed.
Results. The pretransplant ACI (median 4.2%) significantly correlated with age at
transplant, dialysis period, and diabetes mellitus. ACI gradually increased up to 2.8 times at
10 years after transplantation. Post-transplant eGFR significantly correlated with ACI
progression in patients with chronic kidney disease of stage �3. Logistic regression
analyses showed that age at transplantation, post-transplant period, cadaveric donors,
and post-transplant chronic kidney disease stage 3 were risk factors for post-transplant
ACI progression. The pretransplant ACI was higher (median 66%) in 3 patients who
experienced post-transplant cardiovascular events.
Conclusions. ACI progression closely correlates with age and post-transplant renal
function. A high pretransplant ACI is a risk factor for post-transplant cardiovascular
events in renal transplant recipients.

CARDIOVASCULAR DISEASE (CVD) remains the
leading cause of death in patients with chronic kidney

disease (CKD) including post-transplant patients [1,2].

Aortic calcification is a risk factor for CVD, and it is asso-
ciated with coronary diseases, heart failure, and stroke [3,4].
Progression of aortic calcification is associated with age,
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hypertension, history of CVD and CKD including patients
on dialysis [5,6]. Aortic calcification can be quantitatively
measured on abdominal computed tomography (CT) as an
aortic calcification index (ACI). The ACI is widely used
[7e9] and expresses calcification in 12 sectors as a per-
centage. Several reports have documented the clinical sig-
nificance of aortic calcification among dialysis patients
[8,10]; however, its implication in renal transplant re-
cipients has not been well examined. In this study, we
investigated the relationship among pretransplant ACI,
post-transplant ACI progression, post-transplant renal
function, and post-transplant cardiovascular events in renal
transplant recipients.

METHODS
Patients

This study was performed in accordance with the ethical standards
of the Declaration of Helsinki and approved by the institutional
ethics committee. The study conducted from June 1996 to January
2012 included 61 renal transplant recipients (living donors, 47;
cadaver donors, 13) from the Hirosaki University Hospital and
Oyokyo Kidney Research Institute, Hirosaki, Japan.

Abdominal CT and Evaluation of ACI

Patients were eligible for the study if a baseline abdominal CT had
been performed within 12 months prior to transplantation. Follow-
up CT was performed every 12 to 24 months after transplantation.
ACI was quantitatively measured on abdominal CT (TSX-021B,
Toshiba Medical systems Corp, Ohtawara, Japan) images above the
bifurcation of the common iliac artery scanned 10 times at 10-mm
intervals, as previously described [8].

Biochemical Assays

Blood and serum testing were routinely conducted every month
after transplantation. The estimated glomerular filtration rate
(eGFR) was calculated using the Modification of Diet in Renal
Disease equation for Japanese patients [11].

Immunosuppression

Our standard immunosuppressive regimen consisted of induction
with basiliximab, calcineurin inhibitor (CNI), mycophenolate mofetil
(MMF), and methylprednisolone. In patients who had to undergo
ABO-incompatible renal transplantation, low-dose rituximab

Table 1. Patient Characteristics

Number of patients 61
Age at transplantation 44 � 15
Dialysis periods (y) 4.6 � 5.8
Gender (M/F) 39/22
Diabetes Mellitus 10 (16%)
Cadaveric donor kidney 23 (38%)
ABO incompatible 9 (15%)
Pre-transplant intact PTH (pg/mL) 181 � 145
Past history of parathyroidectomy 4 (7%)
Post-transplant kidney (y) 5.0 � 3.8
Renal allograft loss 6 (9.8%)
Past history of CVD 4 (6.6%)
Pre-operative ACI (%) 22 � 28
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Fig 1. Association between pretransplant
aortic calcification index (ACI) and clinical
parameters. Median pretransplant ACI
was 4.2% (A). Pretransplant ACI signifi-
cantly correlated with age at transplant
(P < .001) (B), dialysis period (P ¼ .015)
(C), and diabetes mellitus (P ¼ .0023) (D).
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