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ABSTRACT

Introduction. After kidney transplantation (KTx) in patients with diagnosed cancers,
calcineurin inhibitor tacrolimus (TAC) is replaced by sirolimus or everolimus (EV).
Objective. The objective of the study was to compare the lipid metabolism parameters,
KTx function, and glucose and hemoglobin (Hgb) levels in patients treated with EV to
those on TAC.
Material and Methods. The retrospective study included 114 patients: 54 (17 women and
37 men) aged 57.6 years (18-77 years) treated with EV and 60 (18 women and 42 men)
aged 49.6 years (20-77 years) treated with TAC as a control group. Their total cholesterol
(TC), triglycerides (TG), fasting glucose (FG), serum creatinine (SCr), Hgb, and estimated
glomerular filtration rate (eGFR) were assessed. In the patients treated with EV, the above
values were evaluated before conversion, as well as 12 and 24 months following the switch
and were evaluated once in the group treated with TAC.
Results. In the EV-treated group, the mean preconversion values after 12 and 24 months
were as follows: TC 5.06, 6.59, and 5.98 mmol/L; TG 1.90, 2.48, and 2.20 mmol/L; FG
94.95, 97.85, and 104.05 mg/dL; SCr 1.46, 1.44, and 1.56 mg/dL; Hgb 12.46, 12.83, and
13.36 g/dL; and eGFR 50.3, 50.6, and 50.5 mL/min/1.73 m2. In the patients on TAC, the
authors obtained the following values: TC 4.6 mmol/L; TG 1.87 mmol/L; glucose 104.13
mg/dL; SCr 1.51 mg/dL; Hgb 13.96 g/dL; and eGFR 56.6 mL/min/1.73 m2.
Conclusions. After conversion from TAC to EV, increased values of TC and TG were
observed after 1 year, while the increased values of TC, TG, SCr, Hgb, and FG were
observed after 2 years.
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PATIENTS with chronic kidney disease (CKD), espe-
cially during dialysis, show accelerated atherosclerosis,

which is manifested by increased morbidity and mortality
rates [1]. After successful kidney transplantation (KTx),
cardiovascular mortality decreases, but it continues to be
very high. The phenomenon is because most of the changes
existing in the cardiovascular system are irreversible; addi-
tionally, the employed immunosuppressive therapy may
negatively affect the metabolism of the body [2]. In patients
after KTx, the calcineurin inhibitor (CNI) cyclosporin A
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(CyA) or tacrolimus (TAC), mycophenolate mofetil
(MMF), and glucocorticosteroids (GS) are most often used
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Table 1. Parameters Values (Average, Standard Deviation, and Range) and Statistical Results in Each Group of Studied Population

Studied Parameters
TAC Patients n ¼ 60

Group I

EV Patients n ¼ 54
Statistical Significance

P ValuesGroup IIA Group IIB Group IIC

Age (y) 49.6 � 15.6 (20-77) 57.6 � 13.2 (18-76) 58.6 � 13.2 (19-77) 59.6 � 13.2 (20-78) I vs IIA: P ¼ .004*
I vs IIB: P ¼ .001*
I vs IIC: P ¼ .0002*

TC (mmol/L) 4.6 � 5.2 (1.8-7.2) 5.06 � 0.64 (3.4-6.6) 6.59 � 1.13 (3.0-10.5) 5.98 � 0.78 (3.7-8.2) I vs IIA: P ¼ .003*
I vs IIB: P < .0001*
I vs IIC: P < .0001*

IIA vs IIB: P < .0001‡

IIA vs IIC: P < .0001‡

IIB vs IIC: P ¼ .0002‡

TG (mmol/L) 1.87 � 0.7 (0.6-3.8) 1.90 � 0.58 (0.91-4.1) 2.48 � 0.74 (1.15-6.3) 2.20 � 0.53 (0.68-3.97) I vs IIA: NS
I vs IIB: P < .0001*
I vs IIC: P < .0001*

IIA vs IIB: P < .0001‡

IIA vs IIC: P ¼ .003‡

IIB vs IIC: P < .0001‡

SCr (mg/dL) 1.51 � 0.62 (0.76-3.34) 1.46 � 0.47 (0.74-2.81) 1.44 � 0.52 (0.60-3.24) 1.56 � 0.60 (0.70-3.68) I vs IIC: NS
I vs IIB: NS
I vs IIA: NS

IIA vs IIB: NS
IIA vs IIC: P ¼ .017‡

IIB vs IIC: P < .0001‡

eGFR (mL/min/1.73 m2) 56.6 � 20.8 (15-68) 50.3 � 11.2 (19-72) 50.6 � 14.5 (16-85) 50.5 � 16.4 (10-88) I vs IIA: NS
I vs IIB: NS
I vs IIC: NS

IIA vs IIB: NS
IIA vs IIC: NS
IIB vs IIC: NS

Hgb (g/dL) 13.96 � 1.92 (8.2-17.7) 12.46 � 1.69 (8.8-16) 12.83 � 1.60 (9.1-16.4) 13.36 � 1.49 (9.1-16.6) I vs IIA: P < .0001†

I vs IIB: P ¼ .0004†

I vs IIC: P ¼ .049†

IIA vs IIB: NS
IIA vs IIC: P ¼ .0002‡

IIB vs IIC: P ¼ .0003‡

FG (mg/dL) 104.13 � 31.3 (63.8-241.1) 94.95 � 10.4 (78.0-140.0) 97.85 � 14.3 (74.0-166.1) 104.05 � 13.5 (74.4-160.4) I vs IIA: NS
I vs IIB: NS

I vs IIC: P ¼ .028*

IIA vs IIB: NS
IIA vs IIC: P ¼ .0004‡

IIB vs IIC: P ¼ .0001‡

Group IIA, before conversion; Group IIB, 1 year after conversion; Group IIC, 2 years after conversion.
Abbreviations: eGFR, estimated glomerular filtration rate; EV, everolimus; FG, fasting glucose; Hgb, hemoglobin; NS, not significant; SCr, serum creatinine; TAC, tacrolimus; TC, total cholesterol; TG, triglcerides.
*Mann-Whitney U test.
†Student t test.
‡Wilcoxon test.
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in the immunosuppression regimen. In patients with cancer,
CNI is replaced with a proliferation signal inhibitor (PSI),
sirolimus (SIR) or everolimus (EV) [3]. In addition to the
beneficial antitumor activity, PSIs show side effects,
including disturbed lipid metabolism, which may increase
the risk of death from cardiovascular causes [4].
The objective of the study was to compare the behavior of

lipid metabolism parameters, transplanted kidney function
indicators, and glucose and hemoglobin (Hgb) levels in
patients treated with TAC and EV after KTx.

MATERIALS AND METHODS

The study was performed in 114 patients after KTx. One group
consisted of 54 patients (17 women and 37 male) converted from
the CNI to PSI treatment (EV) within the last 5 years who
demonstrated maintained graft function for at least 2 years. The
reason for conversion was the diagnosis of cancer. The control
group included 60 randomly selected patients (18 women and 42
men) treated with CNI (TAC). Apart from PSI or CNI, the
immunosuppressive regimen consisted of a combination of myco-
phenolate mofetil/sodium mycophenolate and steroids. The PSI
group was assessed during the ambulatory follow-up visits 2 years
after immunosuppressive conversion and the CNI group was
assessed in the course of random visits occurring in the same
period. Total cholesterol (TC), triglycerides (TG), fasting glucose
(FG), serum creatinine (SCr), estimated glomerular filtration rate
(eGFR), and Hgb level were compared between the groups. To
better explore the changes of the parameters, the analysis was
extended retrospectively to include the preconversion, 12 and 24
months postconversion results in the EV group. All the statistical
analyses were performed using commercially available software
Statistica 13.3 (TIBCO, Palo Alto, Calif, United States). The
Mann-Whitney U test, Student t test, and Wilcoxon tests were
employed in the statistical analysis. The results were considered to
be significant at P < .05.

The study was performed according to the Declaration of Hel-
sinki, and the university’s Ethical Committee approved its conduc-
tion (KBET/100/B/2006 dated June 29, 2006).

RESULTS

The specific results are summarized in Table 1. The patients
before the conversion to EV (group IIA) were significantly
older (P ¼ .004) and characterized by higher mean values of
TC (P ¼ .003) and lower values of Hgb (P < .0001) as
compared to the patients using TAC (group I). The mean
values of the remaining parameters studied were similar. In
the group of patients converted to EV after 1 year, the
authors observed a statistically significant increase of TC
(P < .0001), TG (P < .0001) and after 2 years and an in-
crease of TC (P < .0001), TG (P ¼ .003), SCr (P ¼ .017),
Hgb (P ¼ .0002), and FG (P ¼ .0004) as compared with the
values obtained before the conversion. The eGFR values
were similar in the 2 studied groups and were not signifi-
cantly changed after the conversion to EV during 2-year
follow-up. The mean values of TC and TG determined 1
and 2 years after the conversion to EV were significantly
higher when compared with group I (P < .0001), whereas
the Hgb values were lower after 1 year (P ¼ .0004) and 2
years (P¼ .049). Two years after the conversion, the authors
observed a significant increase of FG as compared with the
preconversion (P ¼ .0004) and 1 year after conversion
(P ¼ .0001) values.
DISCUSSION

Patients with CKD show an increased risk of developing
atherosclerosis and cardiovascular complications
depending on the stage of renal conditions. KTx frees the
patient from dialysis but does not eliminate existing ex-
posures [2], and the employed immunosuppression ther-
apy may intensify lipid metabolism disorders and
contribute to the increase of infectious complications of
viral, bacterial, and fungal etiology, as well as increase the
risk of cancer, especially nonmelanoma skin cancers [5,6].
The currently recommended first-line drug from the CNI
group is TAC, which is usually used with MMF and ste-
roids [7]. It has been shown that the conversion from CNI
to PSI (mammalian target of rapamycin [mTOR] in-
hibitors) reduces the risk of developing tumors after
transplantation [8] and, in some cases, such as Kaposi
sarcoma, the conversion may lead to their regression [9].
SIR was the first immunosuppressive drug from the group
of PSI introduced in the treatment of patients in 2000,
and 10 years later treatment with EV commenced. As shown
by the phase I studies, the addition of increasing doses of
SIR to CyA and prednisone enhances the immunosup-
pressive effect without increasing the nephrotoxicity. The
side effects of the drug, such as reversible reduction of
platelet and leukocyte counts, and a significant increase in
cholesterol levels as compared to placebo have also been
observed [10]. Further studies have shown that the use of
PSI allows for the CNI dose reduction or their complete
withdrawal [11,12]. It has been observed that a decrease in
exposure to CyA or TAC after the addition of PSI is man-
ifested by a good immunosuppressive effect and less sus-
ceptibility to BKV and cytomegalovirus infections, as well as
by improved kidney transplant function [13-15]. SIR and
EV, kinase inhibitors, block mTOR kinase complex I and
mTOR, which plays a role in regulating lymphocyte prolif-
eration. By affecting the mTOR pathways, they play a key
role in regulation, proliferation, growth, differentiation,
and cell migration [15].
Comparing the effect of SIR and EV on hematological

parameters and lipid metabolism [16] in heart recipients
with kidney failure, it has been shown that EV is a safer drug
than SIR.
Despite the adverse effect on lipid metabolism, PSIs are

recommended as prophylactic agents for the development
of skin cancers in patients who have had a kidney transplant;
they also represent the best therapeutic option for people
diagnosed with cancer [17,18].
Liu et al [19], assessing the efficacy and safety of EV in

chronic immunosuppression in KTx patients, performed a
meta-analysis of 11 randomized clinical trials involving 1633
patients; the investigators showed that patients converted to
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EV demonstrated a better kidney function after 1 year with
eGFR higher by 5.63 mL/min/1.73 m2 than patients
remaining on CNI (P ¼ .005). In longer follow-up (>1 year),
the kidney function was stable. There was no significant
difference in graft loss, mortality, adverse events, and
serious adverse events prevalence. However, the risk of
acute rejection and termination of the study because of AE
was 1.82 and 2.63 times higher than in patients remaining on
CNI 1 year after transplantation (P ¼ .02 and P ¼ .03).
Moreover, patients converted to EV showed a significantly
higher risk of anemia, hyperlipidemia, hypercholesterole-
mia, hypokalemia, proteinuria, stomatitis, mouth ulceration,
and acne.
In the present study, the patients received EV for vital

reasons. The conversion to this preparation was made after
cancer diagnosis. Considering the pros and cons, it should
be emphasized that the action of EV increases the risk of
lipid disorders in the absence of a significant impact on the
occurrence or progression of diabetes, but, nevertheless, an
improvement in safety is noted (ie, the risk of cancer
recurrence is reduced) [20].
Ying et al [21] assessed the 10-year prognosis of patients

after KTx based on 5 randomized clinical trials of patients
with immunosuppression receiving EV. The investigators
assessed the 10-year risk of graft loss, mortality, and dete-
rioration of the graft function in 349 patients, 243 of whom
received EV and 107 of whom were on standard immuno-
suppressive treatment. There was no significant difference
in the risk of transplant loss, death, or eGFR decline.
Kahan et al [22] found a low incidence of tumors in a

group of 1008 patients after KTx treated in a single center
with SIR þ CyA þ prednisone. During 62.3 � 26.1 months
of follow-up, the investigators found 36 cancers in 35 pa-
tients (3.6%).
On the other hand, based on the meta-analysis data, we

must remember that in addition to the reduction in the risk
of malignancy and nonmelanoma skin cancers as compared
to the controls, PSI can increase the risk of death, especially
associated with cardiovascular causes [23].
In the analyzed group of patients treated for cancer after

KTx, during treatment with EV, an increase in cholesterol
and TG was observed in comparison to the group of patients
treated with TAC, despite continuing hypolipemic treat-
ment. It was shown that the lipid-lowering drug, rosuvasta-
tin, shows the most beneficial effect in stable transplant
recipients receiving EV [24].
CONCLUSION

After conversion from TAC to EV, the present authors
observed increased values of TC and TG after 1 year, while
after 2 years an increase of TC, TG, SCr, Hgb, and FG was
shown as compared with to the values before conversion. A
significant increase of TC and TG in both studied periods,
despite the use of lipid-lowering drugs, imposes the need for
regular monitoring of lipid parameters and intensification of
dietary and pharmacological treatment.
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supresyjnego z zastosowaniem ewerolimusu u biorców przeszczepu
nerkowego. [Position statement concerning use of everolimus in the
immunosuppressive therapy in patients after kidney transplantation].
Forum Nefrologiczne 2013;6:256e72 [in Polish].

[5] Sułowicz J, Wojas-Pelc A, Ignacak E, Krzanowska K,
Ku�zniewski M, Sułowicz W. Comparison of the incidence of skin
cancers in patients on dialysis and after kidney transplantation. Adv
Dermatol Allergol 2017;34:138e42.

[6] Alangaden GJ, Thyagarajan R, Gruber SA, Morawski K,
Garnick J, El-Amm JM, et al. Infectious complications after kidney
transplantation: current epidemiology and associated risk factors.
Clin Transplant 2006;20:401e9.

[7] Kidney Disease: Improving Global Outcomes (KDIGO) Trans-
plant Work Group. KDIGO clinical practice guideline for the care of
kidney transplant recipients. Am J Transplant 2009;9(Suppl. 3):S1e155.

[8] Euvrard S, Morelon E, Rostaing L, Goffin E, Brocard A,
Tromme I, et al. Sirolimus and secondary skin-cancer prevention in
kidney transplantation. N Engl J Med 2012;367:329e39.

[9] Kolhe N, Mamode N, Van der Walt J, Pattison J. Regression
of post-transplant Kaposi’s sarcoma using sirolimus. Int J Clin Pract
2006;60:1509e12.

[10] Murgia MG, Jordan S, Kahan BD. The side effect profile of
sirolimus: a phase I study in quiescent cyclosporine-prednisone-
treated renal transplant patients. Kidney Int 1996;49:209e16.

[11] Johnson RWG, Kreis H, Oberbauer R, Brattström C,
Claesson K, Eris J. Sirolimus allows early cyclosporine withdrawal
in renal transplantation resulting in improved renal function and
lower blood pressure. Transplantation 2001;72:777e86.

[12] Tedesco-Silva H Jr, Vitko S, Pascual J, Eris J, Magee JC,
Whelchel J, et al. 12-month safety and efficacy of everolimus with
reduced exposure cyclosporine in de novo renal transplant re-
cipients. Transplant Int 2007;20:27e36.

[13] Mota A, Arias M, Taskinen EI, Paavonen T, Brault Y,
Legendre C, et al. Sirolimus-based therapy following early cyclo-
sporine withdrawal provides significantly improved renal histology
and function at 3 years. Am J Transplant 2004;4:953e61.

[14] Oberbauer R, Kreis H, Johnson RWG, Mota A, Claesson K,
Ruiz CJ, et al. Long-term improvement in renal function with
sirolimus after early cyclosporine withdrawal in renal transplant
recipients: 2-year results of the rapamune maintenance regimen
study. Transplantation 2003;76:364e70.

[15] Taber DJ, Chokkalingam A, Su Z, Self S, Miller D,
Srinivas T. Randomized controlled trial assessing the impact of
everolimus and low-exposure tacrolimus on graft outcomes in kid-
ney transplant recipients. Clin Transplant 2019;33(10):e13679.
https://doi.org/10.1111/ctr.13679.

[16] Tenderich G, Fuchs U, Zittermann A, Muckelbauer R,
Berthold HK, Koerfer R. Comparison of sirolimus and everolimus

http://refhub.elsevier.com/S0041-1345(19)31799-3/sref1
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref1
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref1
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref2
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref2
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref2
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref2
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref2
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref3
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref3
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref3
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref3
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref4
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref4
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref4
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref4
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref4
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref4
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref4
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref4
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref4
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref4
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref5
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref5
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref5
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref5
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref5
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref6
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref6
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref6
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref6
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref7
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref7
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref7
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref8
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref8
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref8
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref9
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref9
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref9
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref10
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref10
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref10
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref11
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref11
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref11
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref11
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref12
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref12
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref12
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref12
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref13
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref13
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref13
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref13
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref14
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref14
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref14
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref14
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref14
https://doi.org/10.1111/ctr.13679
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref16
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref16


TREATING PATIENTS WITH EVEROLIMUS OR TACROLIMUS 2351
in their effects on blood lipid profiles and haematological param-
eters in heart transplant recipients. Clin Transplant 2007;21:536e43.

[17] Mudigonda T, Levender MM, O’Neill JL, West CE,
Pearce DJ, Feldman SR. Incidence, risk factors, and preventative
management of skin cancers in organ transplant recipients: a review
of single- and multicenter retrospective studies from 2006 to 2010.
Dermatol Surg 2013;39:345e64.

[18] Ichimaru N, Yamanaka K, Kato T, Kakuta Y, Abe T,
Imamura R, et al. Risk factors and incidence for lipid abnormalities
in kidney transplant patients. Transplant Proc 2015;47:672e4.

[19] Liu J, Liu D, Li J, Zhu L, Zhang C, Lei K, et al. Efficacy and
safety of everolimus for maintenance immunosuppression of kidney
transplantation: a meta-analysis of randomized controlled trials.
PLoS One 2017;12(1):e0170246. https://doi.org/10.1371/journal.
pone.0170246.

[20] Sommerer C, Witzke O, Lehner F, Arns W, Reinke P,
Eisenberger U, et al. Onset and progression of diabetes in kidney
transplant patients receiving everolimus or cyclosporine therapy: an
analysis of two randomized, multicenter trials. BMC Nephrology
2018;19:237. https://doi.org/10.1186/s12882-018-1031-1.

[21] Ying T, Wong G, Lim WH, Clayton P, Kanellis J,
Pilmore H, et al. Everolimus and long-term clinical outcomes in
kidney transplant recipients: a registry-based 10-year follow-up of 5
randomized trials. Transplantation 2019;103:1705e13.

[22] KahanBD,YakupogluYK,SchoenbergL,KatzSM,LaiD,Van
Buren CT. Low incidence of malignancy among sirolimus/cyclosporine-
treated renal transplant recipients. Transplantation 2005;80:749e58.

[23] Knoll GA, Kokolo MB, Mallick R, Beck A,
Buenaventura CD, Ducharme R, et al. Effect of sirolimus on ma-
lignancy and survival after kidney transplantation: systematic review
and meta-analysis of individual patient data. BMJ 2014;349:g6679.
https://doi.org/10.1136/bmj.g6679.

[24] Robertsen I, Asberg A, Granseth T, Vethe NT, Akhlaghi F,
Ghareeb M, et al. More potent lipid lowering effect by rosuvastatin
compared to fluvastatin in everolimus-treated renal transplant re-
cipients. Transplantation 2014;97:1266e71.

http://refhub.elsevier.com/S0041-1345(19)31799-3/sref16
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref16
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref17
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref17
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref17
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref17
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref17
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref18
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref18
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref18
https://doi.org/10.1371/journal.pone.0170246
https://doi.org/10.1371/journal.pone.0170246
https://doi.org/10.1186/s12882-018-1031-1
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref21
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref21
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref21
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref21
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref22
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref22
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref22
https://doi.org/10.1136/bmj.g6679
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref24
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref24
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref24
http://refhub.elsevier.com/S0041-1345(19)31799-3/sref24

	Comparison of Kidney Transplant Function, Lipid Metabolism Disorders, and Glucose and Hemoglobin Concentration in Transplan ...
	Materials and Methods
	Results
	Discussion
	Conclusion
	References


