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Background: Lipid abnormalities are prevalent in tacrolimus-treated patients. The aim of the 

study was to evaluate the preventive effects of statin therapy on major adverse cardiovascular 

events (MACE) in patients treated with tacrolimus-based immunosuppression after kidney 

transplantation (KT), and to identify the risk factors.

Methods: This observational cohort study included adult patients who underwent KT and were 

treated with tacrolimus. Patients who received any lipid-lowering agents except statins, or had a 

history of immunosuppressant use before transplantation were excluded. The primary outcome 

was the adjusted risk of the first occurrence of MACE. The secondary outcomes included the risk 

of individual cardiovascular disease (CVD) and changes in cholesterol level. Subgroup analyses 

were performed in the statin-user group according to the dosage and/or type of statin.

Results: Compared with the control group (n=73), the statin-users (n=92) had a significantly 

reduced risk of MACE (adjusted HR, 0.31; 95% CI, 0.13–0.74). In the Cox regression analysis, 

old age, history of CVD, and comorbid hypertension were identified as independent factors 

associated with increased MACE. The total cholesterol levels were not significantly different 

between the two groups. Subjects with higher cumulative defined daily dose of statins had 

significantly lower risks of MACE.

Conclusion: Statin therapy in patients treated with tacrolimus after KT significantly lowered 

the risk of MACE. Long-term statin therapy is clearly indicated in older kidney transplant 

recipients for secondary prevention.

Keywords: kidney transplantation, tacrolimus, HMG-CoA reductase inhibitors, major adverse 

cardiovascular events (MACE)

Introduction
It is known that there is higher cardiovascular morbidity in kidney transplant patients 

and, in particular, increased incidence of angina, compared to in age-matched controls 

from the general population.1,2 This can be attributed to various risk factors, including 

conventional risk factors such as age, gender, family history, smoking, and comorbid 

diseases.3,4 As one of the prominent risk factors, dyslipidemia is a common finding and 

the prevalence is higher in patients treated with immunosuppressive agents including 

calcineurin inhibitors.5–7

The HMG-CoA reductase inhibitors, known as statins, have beneficial effects on 

endothelial function through various anti-inflammatory and immunomodulatory actions 

as well as lowering cholesterol levels.8–12 This effect has resulted in a reduction in 

cardiovascular events in transplant recipients treated with cyclosporine,13,14 which is 

linked with transplant outcomes.15–17 However, previous studies were mostly conducted 
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in patients receiving cyclosporine-based regimens, and there 

is currently a paucity of evidence supporting the use of statins 

in patients being treated with tacrolimus-based regimens.18 

Tacrolimus-based regimens, the mainstay of immunosup-

pression in solid organ transplantation medicine, are now 

used in more than 95% of kidney transplant recipients.19 

Although the impact of tacrolimus on lipid profiles is lower 

than that of cyclosporine,20 both drugs can contribute to 

hyperlipidemia, resulting in increased risk of cardiovascular 

disease (CVD).21 Moreover, since the metabolism of tacroli-

mus is very similar to that of cyclosporine, it is possible that 

tacrolimus may increase the blood levels of statins, through 

interaction with the hepatic enzymes of the CYP gene family 

that are responsible for the metabolization of statins.22,23

We therefore hypothesized that statins may also have 

benefits in CVD outcomes in patients treated with tacrolimus 

after kidney transplantation (KT). In addition, the effects 

of statin therapy may vary depending on the intensity of 

statins,10 treatment duration,24 and cumulative dose of 

statins.25,26 Therefore, the aims of this study were to evalu-

ate the preventive effects of statins on the risk of CVD in 

patients who received tacrolimus-based regimens after KT 

and identify the factors that affect the incidence of CVD.

Patients and methods
study design and population
This retrospective observational cohort study was conducted 

at a single tertiary medical center in the Republic of Korea. 

In accordance with the 2008 Declaration of Helsinki, the 

guidelines for Good Clinical Practice, and the Strengthen-

ing the Reporting of Observational Studies in Epidemiology 

(STROBE) guidelines,27 the study protocol was planned and 

approved by the Ethics committee of Seoul National University 

Hospital (IRB no C-1504-009-662). Informed consent was 

waived because of the retrospective nature of the study and 

because the analysis used anonymous clinical data.

Patients aged 30 to 75 years who had KT from January 

2006 through June 2009 at the hospital, and received 

tacrolimus-based regimens as initial maintenance therapy 

were screened for inclusion in the study. Statins (simvastatin, 

lovastatin, pravastatin, fluvastatin, atorvastatin, rosuvastatin, 

and pitavastatin) in any dosage approved in Korea were 

included. Patients who used other lipid-lowering agents 

(eg, fibrates and omega-3 fatty acids) during the follow-up 

period or had a history of prior use of immunosuppressant 

agents before transplantation, were excluded from the study. 

Patients who had no information about the use of statins prior 

to transplantation were also excluded.

A total of 200 patients were screened, and 165 patients 

were included. They were classified into two groups, 

a “statin-user” group (92 patients, 55.6%) and a “statin-naïve” 

(73 patients, 44.2%) control group. Patient characteristics 

including age, gender, body mass index (BMI), smoking 

status, and kidney function were comparable between the two 

groups at baseline (Table 1). The prevalence of dyslipidemia 

and mean blood total cholesterol level at the index date were 

both significantly higher in statin-user group (statin-users vs 

control: comorbid dyslipidemia, 33.7% vs 4.1%; total choles-

terol [mean ± SD], 201.4±37.3 mg/dL vs 174.7±36.6 mg/dL; 

both P0.001). The frequency of having a living donor was 

greater in the statin-user group than in the control group 

(73.9% vs 49.3%; P0.001).

Data collection
Data about comorbid diseases, clinical and laboratory 

tests, cardiac function, and administered medications were 

obtained from the patients’ medical records. Comorbidities 

were identified based on diagnoses recorded within a year 

before the subject’s index date, including hypertension, 

diabetes mellitus, dyslipidemia, ischemic heart disease 

(IHD), myocardial infarction (MI), angina, stroke, thyroid 

disease, and chronic liver disease.

All patients were followed-up for a maximum of 5 years 

after the date of cohort entry or index date, which was defined 

as the earlier date of either hospital discharge or 28 days of 

admission after KT. Patients whose immunosuppressive 

regimen was changed from tacrolimus to other immuno-

suppressive agents at any time during the follow-up period 

were withdrawn, and the data collected up to that time point 

were included in the analysis. Statin usage data (medication, 

dose, schedule, and treatment duration) were collected from 

1 year prior to the index date to the end of the study. Any 

prescription medications taken during the follow-up period 

were identified, and any that could potentially affect lipid 

profile or CVD risks, eg, other lipid-lowering agents, anti-

hypertensive drugs (including diuretics), diabetes medica-

tions, antiplatelet agents, and vitamin K antagonists, were 

considered as concomitant drugs.

study outcomes and data analysis
The primary outcome was the first occurrence of major 

adverse cardiovascular events (MACE), defined as cardio-

vascular death, MI, angina, IHD, stroke, and target vessel 

revascularization (TVR).12,28 These events were identified 

in the medical records by new diagnoses, new treatments 

such as dual-antiplatelet agents, or other physician notations 
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and records. The secondary outcomes included the incidence 

of individual cardiovascular events and changes in blood lipid 

levels. All outcomes were evaluated from the index date up 

to 5 years in both groups.

Subgroup analyses were performed for the primary 

outcome in the statin-user group according to either: 

1) intensity of the statin therapy based on the American 

College of Cardiology (ACC)/American Heart Association 

(AHA) guideline,10 and average percent of LDL-C reduction 

(high 50%, moderate =30% to 50%, and low 30%), or 2) 

cumulative defined daily dose (cDDD) of statin calculated 

as ∑ (length of continuation period) × (amount of statin a 

day)/(DDD for the statin).

statistical analysis
Continuous variables and categorical variables in baseline 

characteristics were compared using the Student’s t-test and 

chi-square test, or if linear, by the linear association method 

(for categories 2), respectively. The primary outcome was 

evaluated using the Kaplan–Meier method and formally 

tested by the log-rank test for comparison of cumulative 

incidence for 5 years between the statin-user group and the 

statin-naïve group. The Cox proportional hazard regression 

models were used to calculate HR, adjusted for potential 

confounding factors including age, gender, BMI, smoking 

status, dialysis type and duration before KT, any history or 

presence of CVDs, use of concomitant drugs, and level of 

total cholesterol over the course of time. The final model was 

determined using the forward selection process in multivariate 

analysis, in which all covariates were included that had a level 

of significance 0.05 or less in the univariate analysis. Changes 

in the blood lipid profile for total cholesterol were analyzed 

using the linear mixed model at each annual time point after 

KT, depending on the use of statins at every time. A two-sided 

P-value of 0.05 was considered statistically significant. Sta-

tistical analyses were conducted with SPSS software (version 

24.0; IBM Corporation, Armonk, NY, USA).

Results
Characteristics of the study population
During the study follow-up period, only three deaths occurred 

in the two groups, one from graft rejection and two from 

opportunistic infections. No cardiovascular deaths occurred 

during the 5-year follow-up period. In the 92 statin-users, 

Table 1 Demographic characteristics of subjects at the index date

Characteristic Statin-user group (n=92) Statin-naïve group (n=73) P-value

age, years median (range) 47 (30–68) 48 (30–70) 0.728
gender, males n (%) 50 (54.3) 41 (56.2) 0.816
Body mass index, kg/m2 mean (± sD) 21.3±3.1 20.6±2.8 0.176
Current smoker, n (%) 10 (10.9) 5 (6.8) 0.372
Dialysis history, n (%)

hemodialysis 55 (59.8) 45 (61.6) 0.808
Peritoneal dialysis 18 (19.6) 19 (26.0) 0.323

Dialysis duration, months (range) 13.5 (0–204) 36 (0–204) 0.138
Donor type: living donors, n (%) 68 (73.9) 36 (49.3) 0.001
Comorbid diseases, n (%)a

hypertension 87 (94.6) 66 (90.4) 0.307
Diabetes mellitus 16 (17.4) 13 (17.8) 0.944
Dyslipidemia 31 (33.7) 3 (4.1) 0.001
Myocardial infarction 2 (2.2) 0 (0) na
angina 6 (6.5) 7 (9.6) 0.468
ischemic heart disease 5 (5.4) 0 (0) na
stroke 4 (4.3) 2 (2.7) 0.694

Total cholesterol, mg/dl mean (± sD) 201.4±37.3 174.7±36.6 0.001
serum creatinine, mg/dl mean (± sD) 1.2±0.2 1.3±0.4 0.202
Concomitant medications, n (%)

anti-hypertensive agents 47 (51.1) 40 (54.8) 0.636
anti-diabetic agents 22 (23.9) 9 (12.3) 0.058
antiplatelet agents 29 (31.5) 17 (23.3) 0.241

immunosuppressive agent, n (%)
Prednisolone 91 (98.9) 73 (100) 1.000
Mycophenolic acid 89 (96.7) 70 (95.9) 1.000

Note: aComorbid diseases defined as diagnosed by physician or the use of relevant drugs.
Abbreviation: na, not available.
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the median (range) time to start statins from the index date 

was 202 (0–1,772) days and the median (range) duration of 

statin therapy was 1,146 (28–1,825) days. Median (range) 

cDDD was 985 (8–2,435) days. During this period, use of 

moderate intensity statins was most common (59.3%), fol-

lowed by high intensity (33.3%) and low intensity statins 

(7.3%) (data not shown).

association between statin therapy 
and MaCe
The total cumulative incidence of MACE over 5 years was 

15.2% (n=25), of which ten subjects (10.9%) were in the 

statin-user group and 15 subjects (20.5%) in the control 

group, respectively (P=0.059) (Table 2). After adjustment 

for confounding factors in the regression models, statin 

therapy was significantly associated with a lower risk of 

MACE (adjusted HR: 0.31; 95% CI: 0.13–0.74) (Figure 1). 

The Kaplan–Meier analysis showed that MACE were some-

what delayed in the statin-user group compared to the con-

trols, but this trend was not significant.

Of the total events (n=25), angina was the most common 

(n=12) and there were significantly fewer cases among 

statin-users (statin-user vs control: 3.3% vs 12.3%; P=0.022) 

(Table 2). A significantly lower risk of angina was observed in 

the statin-user group (adjusted HR: 0.22; 95% CI: 0.06–0.80). 

However, none of the other individual events except for 

angina, were significantly different between the two groups 

(Table 2). MI occurred in one patient in each group. IHD was 

observed only in the statin-user group and statistical signifi-

cance could not be assessed. Strokes occurred in two subjects 

(2.2%) in the statin-user group and four subjects (5.5%) in 

the control group during the follow-up period. Although the 

incidence of TVR was three times more in the statin-user 

group, the difference was not statistically significant.

independent factors associated with 
MaCe
The risk factors for MACE by the Cox proportional hazards 

regression model are listed in Table 3. In the univariate 

analysis, age 60 years, dialysis of 5 or more years’ duration 

before KT, history of CVD, and comorbid hypertension or 

diabetes mellitus were found to be associated with MACE. 

However, gender, BMI, smoking, and total cholesterol 

levels at baseline did not significantly affect the incidence 

of MACE. On the multivariable analysis, independent 

predictors of MACE were age 60 years (HR: 5.81; 95% 

CI: 1.09–31.01) and history of CVD (HR: 5.76; 95% CI: 

2.24–14.77). Although the initial univariate analysis sug-

gested that a history of dialysis for more than 5 years, 

comorbid hypertension, or comorbid diabetes mellitus could 

be associated with MACE, after the multiple regression 

analysis they were not significant risk factors (Table 3).

There was no significant difference between the two 

groups as a result of comparing blood pressure and blood 

Table 2 The adjusted incidence rates of total and individual events in the statin-user group and control group

Outcomes Statin-user group
(n=92)

Statin-naïve group
(n=73)

HR (95% CI) P-value

Crude Adjusted

MaCe, n (%) 10 (10.9) 15 (20.5) 0.47 (0.21–1.05) 0.31 (0.13–0.74)a 0.008
individual event, n (%)

Myocardial infarction 1 (1.1) 1 (1.4) 0.76 (0.05–12.2) 0.76 (0.05–12.2)b 0.847
angina 3 (3.3) 9 (12.3) 0.24 (0.06–0.88) 0.22 (0.06–0.80)c 0.022
ischemic heart disease 2 (2.2) 0 (0) na na 0.507
stroke 2 (2.2) 4 (5.5) 0.37 (0.07–2.03) 0.26 (0.05–1.41)d 0.119
Target vessel revascularization 3 (3.3) 1 (1.4) 2.30 (0.24–22.1) 1.61 (0.17–15.5)c 0.683

Notes: aadjusted for age, history of CVD, and comorbid hypertension. bNo significant variables for adjustment. cadjusted for a history of CVD. dadjusted for age.
Abbreviations: CVD, cardiovascular disease; MaCe, major adverse cardiovascular events; na, not available.

Figure 1 Kaplan–Meier curves for the cumulative incidence of MaCe in the statin-
user group and the statin-naïve group.
Abbreviation: MaCe, major adverse cardiovascular events.
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glucose control at the time of MACE. In the statin-user 

group, average ± SD of SBP and DBP were 137.7±11.2 and 

77.5±8.4 mmHg, compared with control group (136.6±22.6 

and 76.8±13.8 mmHg) (P=0.886 and 0.876, respectively). 

Furthermore, the HbA1c value at the time of MACE was 

similar between the two groups (statin-users vs control: 

7.4%±1.5% vs 6.4%±1.2%; P=0.198) (data not shown).

Changes in lipid profiles
Total cholesterol levels were higher in the statin-user group 

than in the control group at all time points after the index 

date (P0.001) (Figure 2). During the follow-up period, 

statin use reduced the total cholesterol levels, by an average 

(±standard error) of -23.43±2.76 mg/dL, as compared with 

the mean change of total cholesterol levels in the control 

group (-6.13±2.28 mg/dL). But, there was no significant 

difference in the change of total cholesterol levels between 

the two groups during the follow-up period.

subgroup analysis by the patterns of 
statin usage
The incidence of MACE was 9.09% in the high intensity 

statin group, 11.3% in the moderate intensity group, and 

16.7% in the low intensity group (P=0.59) (Table 4). The 

statin-user group with greater than median cDDD (higher 

cDDD group) had a lower risk of MACE than both the statin-

user group with less than median cDDD (lower cDDD group) 

(adjusted HR: 0.17; 95% CI: 0.04–0.87) and the control group 

(adjusted HR: 0.13; 95% CI: 0.03–0.60). However, there was 

no significant difference between the lower cDDD group and 

the control group (adjusted HR: 0.80; 95% CI: 0.33–1.92).

Discussion
This is the first study to identify the preventive effect of 

statin therapy on tacrolimus induced CVD in kidney trans-

plant recipients. The results demonstrate that statin therapy 

decreases the incidence of MACE, especially angina, and that 

the impact was particularly significant, with a high cDDD in 

the elderly, or patients with a history of CVD and comorbid 

hypertension.

The presence of CVD history before KT was identi-

fied as the most significant risk factor in the multivariate 

analysis. Among patients treated with tacrolimus after KT, 

patients with a history of CVD had a 6-fold increased risk 

of further CVD events. Comorbid hypertension, defined as 

the use of anti-hypertensive agents during the follow-up 

period, conferred a 2.5-fold increased risk of CVD in our 

study. These results are consistent with the Study of the 

Effectiveness of Additional Reductions in Cholesterol and 

Homocysteine (SEARCH) which showed that CVD his-

tory correlated with an increased incidence of new-onset 

other CVD as well as 5-year mortality.29 Lloyd-Jones et al30 

reported that hypertension contributes to more CVD deaths 

than any other modifiable cardiac risk factor. And, the study 

of Prasad et al31 showed that patients with hypertension had 

a 4.1-fold increase in the risk of MACE (HR: 4.13, 95% CI: 

2.16–7.86).

There are several reports stating that statin is effective as 

secondary prevention in high-risk patients with underlying 

CVD.8,32 Statins not only reduce the level of LDL-C but also 

improve endothelial dysfunction,33,34 reduce inflammation,35,36 

maintain plaque stability,37 exert antioxidant effects,38 and 

inhibit thrombus formation.39 Kidney transplant recipients 

are at high risk for CVD because they have the high preva-

lence of comorbid diseases (eg, diabetes, hypertension, 

dyslipidemia) and are exposed to transplant-specific risk 

factors including the use of immunosuppressive agents, 

graft function, or infection.40,41 Particularly, tacrolimus-based 

Table 3 Cox regression analysis for factors associated with MaCe

Variables Univariate 
analysis

Multivariate 
analysis

HR (95% CI) HR (95% CI)

history of CVD 5.56 (2.51–12.34) 5.76 (2.24–14.77)
age, years

30–39 1.00 – 1.00 –
40–49 2.34 (0.49–11.32) 0.83 (0.15–4.45)
50–59 5.38 (1.18–24.58) 2.67 (0.55–13.03)
60–69 8.65 (1.74–42.87) 5.81 (1.09–31.01)

Dialysis duration (5 years) 2.98 (1.36–6.55) 2.24 (0.95–5.29)
Comorbid hypertension 2.94 (1.17–7.37) 3.30 (1.26–8.62)
Comorbid diabetes mellitus 3.16 (1.37–7.27) 1.68 (0.65–4.31)
living donor transplant 0.57 (0.25–1.27) – –
gender (female) 0.80 (0.36–1.78) – –
Body mass indexa 1.07 (0.94–1.21) – –
Current smoking 1.18 (0.27–5.05) – –
Total cholesterol at baseline 1.00 (0.99–1.01) – –

Note: aContinuous variable.
Abbreviations: CVD, cardiovascular disease; MaCe, major adverse cardiovascular 
events.

Figure 2 Change of total cholesterol levels from baseline to each time point after 
kidney transplantation.
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immunosuppression regimens are still associated with post-

transplant metabolic diseases including hypertension, diabe-

tes, and dyslipidemia.42 Thus, statin therapy is a reasonable 

intervention to consider for reducing the risk of MACE in 

patients treated with tacrolimus.

Older age (60 years) was identified as an independent 

risk factor of CVD, with those over 60 years old having a 

5.8-fold higher risk of incident MACE compared to younger 

subjects. In the study of Morales et al,43 patients aged 60 years 

or older had lower survival rates than those under 60 years, 

with CVD and infections the most frequent cause of mor-

tality. Moreover, the risk of CVD increased by 1.7 times 

each year in the general population.44 Long-term dialysis 

is also associated with increased CVD mortality from left 

ventricular hypertrophy,45 high prevalence of atheromatous 

plaques,46 and vascular calcifications leading to impaired 

coronary perfusion.47,48 Because these cardiovascular abnor-

malities are not reversed by renal transplants, the duration of 

dialysis before transplantation may be correlated with higher 

risk of CVD, as has been reported in previous studies.49,50 

However, although comorbid diabetes mellitus caused a 

1.7-fold increased risk of MACE, this did not prove to be 

statistically significant, perhaps because of the small size of 

the sample.

A comparison of statins across the intensity spectrum did 

not reveal a significant pattern for reducing MACE incidence 

in our results. But, as an indicator, it appeared that consider-

ing both the intensity and duration of statin use together, by 

examining the cDDD of statins was useful. The higher cDDD 

of statins in the statin-user group was associated with a signifi-

cantly lower risk of CVD than that of the statin-naïve subjects. 

These results are consistent with previous studies that reported 

that both longer treatment durations and higher potency levels 

for chronically used statins reduced the risk of CVD.25,26

Our study did not show any significant correlation 

between the incidence of CVD and changes in lipid profile 

by statin therapy, although subjects who received statin 

therapy had the greater reduction rate of total cholesterol 

compared with control subjects. This may be due to the 

fact that the cholesterol level remained within the normal 

range of both groups. These results strongly suggest that 

cholesterol levels and long-term CVD outcomes are inde-

pendent.51 Accordingly, the ACC/AHA guideline suggests 

that reduction in LDL-C can be used as guide to treatment 

but is not in and of itself a treatment goal.10 The guideline 

also provided the “fire-and-forget” strategy that focuses on 

patients’ original risks of CVD other than lipid status, instead 

of the “target-to-treat” strategy that titrates the medication 

dosage to reach a specific target lipid level.9,10

There are several concerns to consider when interpreting 

the findings of our study. First, because this study was per-

formed at a single center, it may not be directly applicable to 

all other clinical settings. In addition, we included only patients 

who underwent KT in a single center and were treated with 

tacrolimus. Because prior to 2006, there were more patients 

using cyclosporine after transplantation. Nevertheless, the 

incidence of MACE in the present study was comparable with 

the results reported previously in the ALERT study.12 Also, 

we could not evaluate confounding factors such as diet, life 

style, and smoking status because of the retrospective study 

design. Third, we could only examine the incidence of MACE 

for 5 years after KT, but the possible long-term effects on CVD 

have not been fully investigated. In addition, since no signifi-

cant change was observed in graft function over 5 years, we 

could not evaluate the association between statin therapy and 

graft outcomes. Thus, further prospective, longitudinal, and 

multicenter studies will be needed to confirm the impact of 

consistent use of statins on survival and graft outcomes. Finally, 

Table 4 hR of incidence of MaCe according to statin use

Total n Incidence n (%) Adjusted HR (95% CI) P-value

intensity of statin
high intensity 33 3 (9.09) 0.36 (0.10–1.26)a 0.110
Moderate intensity 53 6 (11.3) 0.38 (0.14–1.03)a 0.057
low intensity 6 1 (16.7) 1.10 (0.14–8.99)a 0.929

statin use
no statin use 73 15 (20.5) Reference –
lower cDDD 46 8 (17.4) 0.80 (0.33–1.92)b,c 0.617
higher cDDD, compared to no statin use 46 2 (4.35) 0.13 (0.03–0.60)b,c 0.009
higher cDDD, compared to lower cDDD 0.17 (0.04–0.87)b,d 0.025

Notes: aadjusted for a history of CVD, comorbid hypertension, comorbid diabetes mellitus, and dialysis duration before transplantation. badjusted for age, history of CVD, 
comorbid hypertension, and dialysis duration before transplantation. cComparisons used statin-naïve (control) group as the reference group. dComparisons used lower cDDD 
group as the reference group.
Abbreviations: cDDD, cumulative defined daily dose; CVD, cardiovascular disease; MACE, major adverse cardiovascular events.
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we used total cholesterol levels instead of LDL-C because of 

a limited data set, although LDL-C is the recommended index 

of dyslipidemia.52 However, since total cholesterol and LDL-C 

are highly correlated, LDL-C and total cholesterol may be 

expected to show similar trends with CVD outcomes.

In conclusion, statin therapy in patients with tacrolimus-

based treatment after KT was significantly associated with a 

reduced risk of MACE when considering clinical variables. 

The reduced risk associated with cDDD may suggest a 

significant impact of long-term statin therapy on CVD risk. 

From those findings, the effects of statin therapy should be 

more evident in patients over 60 years of age or with comor-

bid hypertension and previous CVD history, and in patients 

treated as early as possible after renal transplantation.
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