Supplemental Material

Supplemental Table 1. Immunosuppresive therapy during the study
	
	Pre-emptive

(n = 36)
	Valacyclovir

(n = 34)
	P value

	Switch to tacrolimus during 1st year*
	21 (70)
	14 (48)
	0.115

	Early (< 3 months) mycophenolate mofetil withdrawal†
	12 (33)
	5 (15)
	0.096

	Maintenance immunosuppression‡
	
	
	

	Month 12
	
	
	

	   Tacrolimus
	25 (71)
	17 (55)
	0.204

	   Cyclosporine
	10 (29)
	12 (39)
	0.440

	   Sirolimus
	0 (0)
	2 (6)
	0.217

	   Mycophenolate mofetil
	27 (77)
	30 (97)
	0.030

	   Prednisone
	28 (80)
	26 (84)
	0.757

	Month 24
	
	
	

	   Tacrolimus
	24 (71)
	16 (53)
	0.199

	   Cyclosporine
	9 (26)
	12 (40)
	0.294

	   Sirolimus
	1 (3)
	2 (7)
	0.596

	   Mycophenolate mofetil
	26 (76)
	29 (97)
	0.025

	   Prednisone
	27 (79)
	25 (83)
	0.757

	Month 36
	
	
	

	   Tacrolimus
	25 (76)
	13 (50)
	0.056

	   Cyclosporine
	7 (21)
	11 (42)
	0.096

	   Sirolimus
	1 (3)
	2 (8)
	0.578

	   Mycophenolate mofetil
	25 (76)
	25 (96)
	0.064

	   Prednisone
	26 (79)
	21 (81)
	1.0

	Month 48
	
	
	

	   Tacrolimus
	25 (76)
	14 (56)
	0.159

	   Cyclosporine
	7 (21)
	10 (40)
	0.151

	   Sirolimus
	1 (3)
	1 (4)
	1.0

	   Mycophenolate mofetil
	26 (79)
	24 (96)
	0.121

	   Prednisone
	25 (85)
	21 (84)
	1.0

	Cyclosporine trough level (ng/mL)‡
	
	
	

	   Week 1
	230 ± 74
	206 ± 62
	0.234

	   Month 1
	223 ± 64
	240 ± 55
	0.437

	   Month 3
	179 ± 41
	181 ± 51
	0.925

	   Month 12
	109 ± 23
	106 ± 30
	0.815

	   Month 24
	118 ± 30
	88 ± 23
	0.020

	   Month 36
	101 ± 21
	85 ± 13
	0.074

	   Month 48
	110 ± 36
	108 ± 28
	0.879

	Tacrolimus trough level (ng/mL)‡
	
	
	

	   Week 1
	11.1 ± 7.3
	11.7 ± 3.8
	0.866

	   Month 1
	10.1 ± 3.8
	9.9 ± 4.6
	0.889

	   Month 3
	9.4 ± 3.7
	8.8 ± 2.8
	0.592

	   Month 12
	7.0 ± 2.3
	6.4 ± 2.8
	0.496

	   Month 24
	6.0 ± 2.3
	6.3 ± 2.6
	0.738

	   Month 36
	6.0 ± 1.8
	5.1 ± 1.2
	0.170

	   Month 48
	6.2 ± 1.4
	6.9 ± 2.7
	0.388

	Mycophenolate mofetil dose (g per day)‡
	
	
	

	   Initial
	1.92 ± 0.20
	1.91 ± 0.20
	0.918

	   Month 1
	1.42 ± 0.52
	1.58 ± 0.47
	0.264

	   Month 3
	1.23 ± 0.50
	1.34 ± 0.56
	0.445

	   Month 12
	1.10 ± 0.47
	1.29 ± 0.53
	0.172

	   Month 24
	1.05 ± 0.49
	1.22 ± 0.50
	0.200

	   Month 36
	1.05 ± 0.41
	1.23 ± 0.47
	0.121

	   Month 48
	1.07 ± 0.38
	1.26 ± 0.49
	0.126

	Mycophenolate acid AUC at month 36 (mg*h/L)
	38 ± 17
	38 ± 12
	0.957

	Prednisone dose (mg per day)‡
	
	
	

	   Week 1
	21 ± 3
	20 ± 0
	0.845

	   Month 1
	15 ± 2
	15 ± 0
	0.694

	   Month 3
	10 ± 1
	10 ± 0
	0.557

	   Month 12
	4 ± 2
	4 ± 2
	0.900

	   Month 24
	3 ± 2
	4 ± 2
	0.696

	   Month 36
	4 ± 2
	4 ± 2
	0.931

	   Month 48
	5 ± 1
	5 ± 1
	0.684


Data are n (%) or mean ± SD. AUC, area under concentration curve. 

*Assessed in patients initially treated with cyclosporine or sirolimus. Reasons for switch in pre-emptive therapy: 14 acute rejection episode (including borderline changes), 2 hirsutism, 1 cast nephropathy, 2 sirolimus side effects, 2 other, in valacyclovir prophylaxis: 9 acute rejection episode (including borderline changes), 2 cast nephropathy, 3 sirolimus side effects. †Reason for withdrawal in pre-emptive therapy: 5 myelotoxicity, 5 gastrointestinal side effects, 1 pancreatitis, 1 stomatitis; in valacyclovir prophylaxis: 5 myelotoxicity. ‡Assessed in patients with functioning graft.

Supplemental Table 2. Baseline characteristics of the patients with protocol biopsy at 36 months
	
	Pre-emptive

(n = 31)
	Valacyclovir

(n = 24)
	p value

	Recipient
	
	
	

	Age (years)
	49 ± 13
	47 ± 12
	0.430

	Gender (male)
	23 (74)
	22 (92)
	0.159

	Previous transplantation
	2 (6)
	3 (13)
	0.643

	No. of HLA mismatches
	3.6 ± 1.1
	3.5 ± 1.1
	0.647

	CMV serostatus
	
	
	0.718

	   D+/R-
	4 (13)
	4 (17)
	

	   D+/R+
	21 (68)
	15 (63)
	

	   D-/R+
	6 (19)
	5 (21)
	

	Donor
	
	
	

	Age (years)
	42 ± 16
	47 ± 14
	0.138

	Donor type (deceased)
	29 (94)
	24 (100)
	0.499

	Expanded criteria donor†
	7 (23)
	6 (29)
	0.747

	Donation after cardiac death
	2 (6)
	0 (0)
	0.499

	Primary immunosuppression (n, %)
	
	
	0.547

	   Cyclosporine + mycophenolate mofetil
	22 (71)
	19 (79)
	

	   Tacrolimus + mycophenolate mofetil
	5 (16)
	3 (13)
	

	   Sirolimus + mycophenolate mofetil
	4 (13)
	2 (8)
	

	   Basiliximab
	4 (13)
	2 (8)
	

	   rATG induction
	3 (10)
	3 (13)
	


Data are n (%) or mean ± SD. HLA, human leukocyte antigen; CMV, cytomegalovirus; D, donor; R, recipient; rATG, rabbit antithymocyte globulin.

†According to the UNOS criteria.

Supplemental Table 3. Incidence of IF/TA combining results in protocol biopsy at 36 months and the latest biopsy specimen in patients with graft loss or death

	
	Pre-emptive

(n = 34)
	Valacyclovir

(n = 31)*
	p value

	Moderate-to-severe IF/TA†
	9 (26)
	13 (42)
	0.204

	IF/TA with inflammation‡
	9 (26)
	13 (42)
	0.204

	IF/TA (all grades)
	16 (47)
	18 (58)
	0.459


Data are n (%). IF/TA, interstitial fibrosis and tubular atrophy. 
*No biopsy specimen was available in a single patient with primary non-function and subsequent death from septic shock 1 month after transplantation. †Grade II or III according to Banff 05 classification. ‡IF/TA grade ≥I with inflammation “i” score ≥1.

Supplemental Table 4. Incidence of IF/TA in protocol biopsy at 36 months after transplantation according to type of calcineurin inhibitor

	
	Cyclosporine
(n = 17)
	Tacrolimus
(n = 34)
	p value

	Moderate-to-severe IF/TA*
	3 (18)
	9 (26)
	0.728

	IF/TA with inflammation†
	5 (29)
	8 (24)
	0.738


Data are n (%). IF/TA, interstitial fibrosis and tubular atrophy. 

*Grade II or III according to Banff 05 classification. †IF/TA grade ≥I with inflammation “i” score ≥1.
Supplemental Table 5 Intrarenal mRNA gene expression in protocol biopsy at 36 months after transplantation according to presence of IF/TA*

	
	Moderate-to-severe IF/TA
(n = 12)
	No IF/TA or mild IF/TA without inflammation
(n = 33)
	p value

	BMP1
	0.94 (0.58-1.40)
	0.49 (0.31-0.83)
	0.020

	CCL11
	3.49 (2.62-8.07)
	1.65 (0.86-4.61)
	0.030

	CCL16
	2.61 (2.09-3.99)
	6.12 (4.33-14.33)
	0.039

	CCL2
	2.60 (1.35-5.92)
	1.13 (0.52-7.44)
	0.029

	CCR5
	42.40 (11.34-59.57)
	8.93 (3.97-25.12)
	0.022

	CXCL1
	1.07 (0.80-1.46)
	0.27 (0.14-0.81)
	0.012

	CXCL2
	0.52 (0.34-1.12)
	0.33 (0.15-0.61)
	0.042

	CXCL6
	1.31 (0.91-4.45)
	0.36 (0.10-1.10)
	0.007

	CD86
	8.45 (3.51-21.32)
	3.78 (1.58-8.32)
	0.045

	FOS
	0.13 (0.10-0.35)
	0.08 (0.04-0.14)
	0.042

	INHβA
	5.02 (2.40-7.82)
	1.63 (0.87-3.74)
	0.006

	LTBP1
	2.14 (0.89-2.82)
	0.63 (0.46-1.59)
	0.024

	PDGFβ
	2.45 (1.55-3.34)
	1.53 (1.15-1.89)
	0.040

	SMAD3
	2.51 (1.71-3.30)
	1.53 (1.25-2.14)
	0.018

	SMAD5
	2.24 (1.74-2.90)
	1.54 (1.18-2.15)
	0.022

	SMAD9
	3.34 (3.09-5.41)
	2.22 (1.65-3.53)
	0.029

	STAT1
	3.08 (2.08-4.83)
	1.07 (0.87-2.89)
	0.044

	STAT2
	4.25 (2.73-5.34)
	2.18 (1.45-3.49)
	0.010

	TGFβ2
	2.69 (1.85-3.89)
	1.17 (0.92-2.47)
	0.027


Data are median and interquartile range. IF/TA, interstitial fibrosis and tubular atrophy. 

For complete names and functional characteristics of genes see Supplemental Table 12. *All genes with statistically significant difference are shown.
Supplemental Table 6. Intrarenal mRNA gene expression in protocol biopsy at 36 months after transplantation according to presence of late-onset cytomegalovirus viremia*

	
	Late-onset CMV viremia

(n = 17)
	No late-onset CMV viremia

(n = 33)
	p value

	CCL5
	52.75 (16.03-89.90)
	14.50 (6.80-39.97)
	0.032

	CCR5
	25.12 (11.03-46.60)
	8.49 (3.97-20.80)
	0.025

	CXCL11
	121.80 (30.02-192.64)
	24.75 (10.31-85.44)
	0.039

	CXCL2
	0.79 (0.36-1.44)
	0.32 (0.17-0.49)
	0.023

	CXCR6
	6.37 (2.44-12.03)
	1.86 (1.20-4.24)
	0.016

	CD86
	5.16 (3.72-15.85)
	2.80 (1.47-6.01)
	0.050

	GDF5
	6.67 (2.46-7.91)
	1.84 (1.41-2.68)
	0.034

	LTBP2
	5.45 (2.47-8.63)
	2.42 (1.96-4.13)
	0.050

	NFATC1
	12.31 (6.59-23.39)
	5.12 (3.04-9.79)
	0.042

	NFATC2
	28.38 (12.03-61.36)
	9.49 (4.78-19.29)
	0.027

	STAT1
	3.20 (1.50-5.12)
	1.03 (0.82-2.54)
	0.004


Data are median and interquartile range. CMV, cytomegalovirus.

For complete names and functional characteristics of genes see Supplemental Table 12. *All genes with statistically significant difference are shown. Late-onset CMV viremia was defined as the first episode of CMV viremia ≥3 months post-transplant and/or recurrent episode of CMV viremia ≥3 months post-transplant at least 1 month after clearance of an early CMV viremia episode.

Supplemental Table 7. Intrarenal mRNA gene expression in protocol biopsy at 36 months after transplantation according to the type of calcineurin inhibitor*

	
	Cyclosporine

(n = 17)
	Tacrolimus

(n = 31)
	p value

	BMP6
	0.68 (0.25-1.89)
	0.26 (0.16-0.36)
	0.015

	CCL23
	0.22 (0.09-0.43)
	0.07 (0.04-0.19)
	0.037

	CCL8
	20.85 (8.98-31.73)
	7.48 (4.38-16.78)
	0.034

	CXCL12
	3.07 (2.20-7.88)
	1.99 (1.26-3.26)
	0.031

	CXCL2
	0.55 (0.39-1.31)
	0.26 (0.16-0.52)
	0.009

	CXCR4
	2.30 (1.52-4.23)
	0.82 (0.67-1.78)
	0.004

	CD86
	5.67 (4.11-10.86)
	2.84 (1.42-8.56)
	0.043

	COL1A1
	4.23 (1.94-8.33)
	1.83 (0.92-3.07)
	0.042

	COL3A1
	2.83 (1.57-4.63)
	1.48 (0.69-2.05)
	0.050

	IFNγR1
	0.80 (0.57-1.03)
	0.55 (0.42-0.73)
	0.024

	INHα
	7.27 (5.73-9.04)
	2.18 (1.35-3.28)
	<0.001

	INHβA
	2.63 (1.79-6.70)
	1.73 (0.82-4.45)
	0.030

	JUN
	0.82 (0.39-1.47)
	0.47 (0.29-0.67)
	0.031

	JUNB
	1.25 (0.62-1.81)
	0.50 (0.32-1.25)
	0.022

	LTBP1
	1.35 (0.77-5.51)
	0.73 (0.49-1.02)
	0.020

	NFκB1
	1.55 (1.25-2.42)
	1.19 (0.82-1.58)
	0.046

	STAT3
	0.64 (0.41-0.87)
	0.39 (0.31-0.57)
	0.026

	TGFβ1
	2.90 (1.85-3.82)
	1.31 (1.02-2.58)
	0.024

	TGFβ3
	0.66 (0.23-1.04)
	0.27 (0.19-0.41)
	0.021

	TP53
	2.63 (1.94-3.27)
	1.52 (1.07-2.67)
	0.022


Data are median and interquartile range. 

For complete names and functional characteristics of genes see Supplemental Table 12. *All genes with statistically significant difference are shown.

Supplemental Table 8. Subanalysis of intrarenal mRNA gene expression in protocol biopsy at 36 months after transplantation in tacrolimus-treated patients*

	
	Pre-emptive + tacrolimus

(n = 19)
	Valacyclovir + tacrolimus

(n = 12)
	p value

	BMP6
	0.22 (0.16-0.30)
	0.36 (0.26-0.79)
	0.071

	CXCL12
	1.73 (0.91-2.82)
	2.46 (2.17-4.81)
	0.020

	CD86
	2.06 (1.07-5.48)
	4.35 (2.68-12.38)
	0.085

	COL1A1
	1.35 (0.68-2.39)
	2.54 (1.85-5.65)
	0.086

	COL3A1
	0.84 (0.53-2.00)
	1.62 (1.50-3.92)
	0.016

	IFNγR1
	0.50 (0.39-0.63)
	0.67 (0.53-1.00)
	0.057

	INHβA
	1.51 (0.57-2.39)
	2.13 (1.14-7.72)
	0.122

	JUNB
	0.42 (0.26-0.96)
	0.90 (0.48-1.89)
	0.045

	LTBP1
	0.57 (0.44-0.72)
	0.96 (0.84-2.52)
	0.001

	NFκB1
	0.98 (0.76-1.42)
	1.50 (1.12-2.21)
	0.059

	STAT3
	0.36 (0.27-0.45)
	0.51 (0.35-0.86)
	0.085

	TGFβ1
	1.10 (0.83-2.24)
	1.79 (1.28-3.33)
	0.128

	TP53
	1.32 (1.02-1.75)
	2.35 (1.55-4.25)
	0.033


Data are median and interquartile range. 

For complete names and functional characteristics of genes see Supplemental Table 12. *Genes reaching statistically significant difference between pre-emptive therapy and valacyclovir prophylaxis together with significant difference between cyclosporine and tacrolimus were selected for analysis. 

Supplemental Table 9. Kaplan-Meier estimates of 4-year graft survival in patients with zero HLA DR match or 1 to 2 HLA DR matches according to presence of late-onset cytomegalovirus viremia*

	
	Late-onset CMV viremia

(n = 26)
	No late-onset CMV viremia

(n = 41)
	p value

	HLA DR 1 or 2 matches (n=46)
	8/14 (57)
	31/32 (97)
	<0.001

	HLA DR zero match (n=21)
	10/12 (83)
	9/9 (100)
	0.211


Data are  n (%); log-rank test was used for comparison. HLA, human leukocyte antigen; CMV, cytomegalovirus.

*Impact of late-onset CMV viremia was analyzed only in patients with functioning graft at 3 months after transplantation. Late-onset CMV viremia was defined as the first episode of CMV viremia ≥3 months post-transplant and/or recurrent episode of CMV viremia ≥3 months post-transplant at least 1 month after clearance of an early CMV viremia episode.

Supplemental Table 10. Incidence of infections except for cytomegalovirus between months 12 and 36*

	
	Pre-emptive

(n = 35)
	Valacyclovir

(n = 31)
	p value

	Any viral infection
	9 (26)
	5 (16)
	0.382

	Herpes simplex virus
	5 (14)
	3 (10)
	0.713

	Varicella zoster virus
	1 (3)
	0 (0)
	1.0

	Polyoma virus
	
	
	

	   Viremia
	1 (3)
	0 (0)
	1.0

	   PVAN
	1 (3)
	0 (0)
	1.0

	Fungal infection
	1 (3)
	1 (3)
	1.0

	Pneumocystis
	0 (0)
	0 (0)
	1.0

	Any bacterial infection
	14 (41)
	9 (29)
	0.436

	Urinary tract infection
	6 (17)
	4 (13)
	0.739

	Pneumonia
	1 (3)
	1 (3)
	1.0

	Sepsis
	5 (14)
	2 (6)
	0.433


Data are n (%). PVAN, polyoma virus associated nephropathy. 
*Assessed in patients with functioning graft >12 months after transplantation.

Supplemental Table 11. Selected laboratory parameters and summary of adverse events between months 12 and 36*

	
	Pre-emptive

(n = 35)
	Valacyclovir

(n = 31)
	p value

	Leukopenia
	0 (0)
	1 (3)
	0.470

	White blood cell count at month 36 (cells per µL)
	8.3  ± 2.7
	8.1  ± 2.6
	0.839

	Thrombocytopenia
	0 (0)
	0 (0)
	1.0

	Platelets at month 36 (cells per µL)
	218000  ± 60000
	227000  ± 43000
	0.520

	Anemia
	1 (3)
	2 (6)
	0.597

	Haemoglobin at month 36 (g/L)
	135  ± 17
	133  ± 21
	0.813

	Elevation of liver enzymes
	10 (29)
	4 (13)
	0.143

	Nausea
	6 (17)
	2 (6)
	0.265

	Diarrhea
	6 (17)
	4 (13)
	0.739

	New-onset diabetes†
	1 (3)
	3 (11)
	0.352

	Hypercholesterolemia
	19 (58)
	22 (85)
	0.045

	Total cholesterol at month 36 (mmol/L)
	5.2  ± 0.9
	4.9  ± 0.8
	0.256

	Triglycerides at month 36 (mmol/L)
	2.0  ± 1.4
	2.0  ± 1.0
	0.738

	Cardiovascular events
	6 (17)
	6 (19)
	1.0

	Systolic blood pressure at month 36 (mmHg)
	128  ± 12
	129  ± 12
	0.905

	Diastolic blood pressure at month 36 (mmHg)
	79  ± 7
	76  ± 10
	0.439

	Malignancy (cumulative incidence) at month 36
	1 (3)
	3 (9)
	0.350


Data are n (%) or mean ± SD. 
*Assessed in patients with functioning graft >12 months after transplantation. †Assessed in patients without diabetes prior to transplantation.
Supplemental Table 12. Selected genes for intrarenal mRNA gene expression analysis in protocol biopsy at 36 months after transplantation

	Assay ID
	Group
	Gene Symbol
	Gene name
	Pathways/function

	Hs99999905_m1
	Dehydrogenase
	GAPDH
	glyceraldehyde-3-phosphate dehydrogenase
	

	Hs00171072_m1
	Chemokine
	CCL1
	chemokine (C-C motif) ligand 1
	Chemokine Signaling, TGF-Beta Pathway, Transendothelial Migration of Leukocytes, Chemokine (C-C motif) Ligands

	Hs00237013_m1
	Chemokine
	CCL11
	chemokine (C-C motif) ligand 11
	Chemokine Signaling,  TGF-Beta Pathway, Transendothelial Migration of Leukocytes, TH2 Cytokines, Chemokine (C-C motif) Ligands

	Hs00234646_m1
	Chemokine
	CCL13
	chemokine (C-C motif) ligand 13
	Chemokine Signaling, Renin-Angiotensin Pathway, TGF-Beta Pathway, Transendothelial Migration of Leukocytes, Chemokine (C-C motif) Ligands

	Hs00171123_m1
	Chemokine
	CCL16
	chemokine (C-C motif) ligand 16
	Chemokine Signaling, TGF-Beta Pathway, Transendothelial Migration of Leukocytes, Chemokine (C-C motif) Ligands

	Hs00171074_m1
	Chemokine
	CCL17
	chemokine (C-C motif) ligand 17
	Chemokine Signaling, TGF-Beta Pathway, Transendothelial Migration of Leukocytes, Chemokine (C-C motif) Ligands

	Hs00268113_m1
	Chemokine
	CCL18
	chemokine (C-C motif) ligand 18 (pulmonary and activation-regulated)
	Chemokine Signaling, TGF-Beta Pathway, Transendothelial Migration of Leukocytes, Chemokine (C-C motif) Ligands

	Hs00171149_m1
	Chemokine
	CCL19
	chemokine (C-C motif) ligand 19
	Chemokine Signaling,TGF-Beta Pathway, Transendothelial Migration of Leukocytes, Chemokine (C-C motif) Ligands

	Hs00234140_m1
	Chemokine
	CCL2
	chemokine (C-C motif) ligand 2
	Chemokine Signaling, Renin-Angiotensin Pathway, TGF-Beta Pathway, Transendothelial Migration of Leukocytes, Chemokine (C-C motif) Ligands

	Hs00171076_m1
	Chemokine
	CCL21
	chemokine (C-C motif) ligand 21
	Chemokine Signaling, TGF-Beta Pathway, Transendothelial Migration of Leukocytes, Inflammatory Response

	Hs00171080_m1
	Chemokine
	CCL22
	chemokine (C-C motif) ligand 22
	Chemokine Signaling, TGF-Beta Pathway, Transendothelial Migration of Leukocytes, Inflammatory Response

	Hs00270756_m1
	Chemokine
	CCL23
	chemokine (C-C motif) ligand 23
	Chemokine Signaling, TGF-Beta Pathway, Transendothelial Migration of Leukocytes, Inflammatory Response

	Hs00171082_m1
	Chemokine
	CCL24
	chemokine (C-C motif) ligand 24
	Chemokine Signaling, TGF-Beta Pathway, Transendothelial Migration of Leukocytes, Inflammatory Response

	Hs00234142_m1
	Chemokine
	CCL3
	chemokine (C-C motif) ligand 3
	Chemokine Signaling, TGF-Beta Pathway, Transendothelial Migration of Leukocytes, Genes Involved in T-cell Polarization, Chemokine (C-C motif) Ligands, Inflammatory Response

	Hs99999148_m1
	Miscellaneous function
	CCL4
	chemokine (C-C motif) ligand 4
	Chemokine Signaling, TGF-Beta Pathway, Transendothelial Migration of Leukocytes, Genes Involved in T-cell Polarization, Chemokine (C-C motif) Ligands, Inflammatory Response

	Hs00174575_m1
	Chemokine
	CCL5
	chemokine (C-C motif) ligand 5
	Chemokine Signaling, TGF-Beta Pathway, Transendothelial Migration of Leukocytes, TH2 Cytokines , Chemokine (C-C motif) Ligands, Inflammatory Response

	Hs00171147_m1
	Chemokine
	CCL7
	chemokine (C-C motif) ligand 7
	Chemokine Signaling, Renin-Angiotensin Pathway, TGF-Beta Pathway, Transendothelial Migration of Leukocytes, TH2 Cytokines , Chemokine (C-C motif) Ligands, Inflammatory Response

	Hs00271615_m1
	Chemokine
	CCL8
	chemokine (C-C motif) ligand 8
	Chemokine Signaling, Renin-Angiotensin Pathway, TGF-Beta Pathway, Transendothelial Migration of Leukocytes , Chemokine (C-C motif) Ligands, Inflammatory Response

	Hs00236937_m1
	Chemokine
	CXCL1
	chemokine (C-X-C motif) ligand 1 (melanoma growth stimulating activity, alpha)
	Chemokine Signaling, Transendothelial Migration of Leukocytes , Chemokine (C-X-C motif) Ligands, Inflammatory Response

	Hs00171042_m1
	Chemokine
	CXCL10
	chemokine (C-X-C motif) ligand 10
	Chemokine Signaling, Chemokine (C-X-C motif) Ligands, Inflammatory Response

	Hs00171138_m1
	Cytokine
	CXCL11
	chemokine (C-X-C motif) ligand 11
	Chemokine Signaling, Transendothelial Migration of Leukocytes , Chemokine (C-X-C motif) Ligands

	Hs00171022_m1
	Growth factor
	CXCL12
	chemokine (C-X-C motif) ligand 12 (stromal cell-derived factor 1)
	Cellular Apoptosis Pathway, Chemokine Signaling, Renin-Angiotensin Pathway, Transendothelial Migration of Leukocytes, Chemokine (C-X-C motif) Ligands

	Hs00757930_m1
	Miscellaneous function
	CXCL13
	chemokine (C-X-C motif) ligand 13
	Chemokine Signaling, Transendothelial Migration of Leukocytes , Chemokine (C-X-C motif) Ligands

	Hs00601975_m1
	Chemokine
	CXCL2
	chemokine (C-X-C motif) ligand 2
	Chemokine Signaling, Transendothelial Migration of Leukocytes , Chemokine (C-X-C motif) Ligands, Inflammatory Response

	Hs00171061_m1
	Chemokine
	CXCL3
	chemokine (C-X-C motif) ligand 3
	Chemokine Signaling, Transendothelial Migration of Leukocytes , Chemokine (C-X-C motif) Ligands, Inflammatory Response

	Hs00605742_g1
	Chemokine
	CXCL6
	chemokine (C-X-C motif) ligand 6 (granulocyte chemotactic protein 2)
	Chemokine Signaling, Transendothelial Migration of Leukocytes , Chemokine (C-X-C motif) Ligands, Inflammatory Response

	Hs00171065_m1
	Cytokine
	CXCL9
	chemokine (C-X-C motif) ligand 9
	Chemokine Signaling, Transendothelial Migration of Leukocytes , Chemokine (C-X-C motif) Ligands

	Hs00174298_m1
	G-protein coupled receptor
	CCR1
	chemokine (C-C motif) receptor 1
	Chemokine Signaling, Transendothelial Migration of Leukocytes, Genes Involved in T-cell Polarization, Inflammatory Response

	Hs00706455_s1
	G-protein coupled receptor
	CCR10
	chemokine (C-C motif) receptor 10
	Chemokine Signaling, Transendothelial Migration of Leukocytes, Chemokine (C-C motif) Receptors

	Hs00174150_m1
	G-protein coupled receptor
	CCR2
	chemokine (C-C motif) receptor 2
	Chemokine Signaling, Transendothelial Migration of Leukocytes, Genes Involved in T-cell Polarization, TH2 Cytokines, Inflammatory Response

	Hs00266213_s1
	G-protein coupled receptor
	CCR3
	chemokine (C-C motif) receptor 3
	Chemokine Signaling, Transendothelial Migration of Leukocytes, Genes Involved in T-cell Polarization, TH2 Cytokines, Inflammatory Response

	Hs99999919_m1
	G-protein coupled receptor
	CCR4
	chemokine (C-C motif) receptor 4
	Chemokine Signaling, Transendothelial Migration of Leukocytes, Genes Involved in T-cell Polarization, TH2 Cytokines, Inflammatory Response

	Hs00152917_m1
	G-protein coupled receptor
	CCR5
	chemokine (C-C motif) receptor 5
	Chemokine Signaling, Transendothelial Migration of Leukocytes, Genes Involved in T-cell Polarization, Chemokine (C-C motif) Receptors

	Hs00171121_m1
	G-protein coupled receptor
	CCR6
	chemokine (C-C motif) receptor 6
	Chemokine Signaling, Transendothelial Migration of Leukocytes, Chemokine (C-C motif) Receptors

	Hs99999080_m1
	G-protein coupled receptor
	CCR7
	chemokine (C-C motif) receptor 7
	Chemokine Signaling, Transendothelial Migration of Leukocytes, Chemokine (C-C motif) Receptors, Inflammatory Response

	Hs00171041_m1
	G-protein coupled receptor
	CXCR3
	chemokine (C-X-C motif) receptor 3
	Chemokine Signaling, Transendothelial Migration of Leukocytes, Genes Involved in T-cell Polarization, TH1 Cytokines 

	Hs00607978_s1
	G-protein coupled receptor
	CXCR4
	chemokine (C-X-C motif) receptor 4
	Chemokine Signaling, Transendothelial Migration of Leukocytes, Genes Involved in T-cell Polarization

	Hs00174843_m1
	G-protein coupled receptor
	CXCR6
	chemokine (C-X-C motif) receptor 6
	Chemokine Signaling, Transendothelial Migration of Leukocytes

	Hs01077958_s1
	Cytokine
	IFNB1
	interferon, beta 1, fibroblast
	Cytokine Network, Interferon Pathway, B-cell Proliferation, Regulators of Th1 and Th2 Development

	Hs00174143_m1
	Cytokine
	IFNG
	interferon, gamma
	Cytokine Network, Interferon Pathway, Regulators of Th1 and Th2 Development

	Hs00166223_m1
	Cytokine receptor
	IFNGR1
	interferon gamma receptor 1
	Interferon Pathway, Genes Involved in Th1/Th2 Differentiation

	Hs00194264_m1
	Cytokine receptor
	IFNGR2
	interferon gamma receptor 2 (interferon gamma transducer 1)
	Interferon Pathway, Genes Involved in Th1/Th2 Differentiation

	Hs00241807_m1
	Cytokine
	BMP1
	bone morphogenetic protein 1
	Cellular Apoptosis Pathway, mTOR Pathway, Renin-Angiotensin Pathway,  TGF-Beta Pathway, Other Extracellular Molecules

	Hs00154192_m1
	Cytokine
	BMP2
	bone morphogenetic protein 2
	Cellular Apoptosis Pathway, mTOR Pathway, Renin-Angiotensin Pathway,  TGF-Beta Pathway, Other Extracellular Molecules

	Hs00370078_m1
	Cytokine
	BMP4
	bone morphogenetic protein 4
	Cellular Apoptosis Pathway, mTOR Pathway, Renin-Angiotensin Pathway,  TGF-Beta Pathway, Embryonic Development

	Hs00234930_m1
	Cytokine
	BMP5
	bone morphogenetic protein 5
	Cellular Apoptosis Pathway, mTOR Pathway, Renin-Angiotensin Pathway,  TGF-Beta Pathway

	Hs00233470_m1
	Cytokine
	BMP6
	bone morphogenetic protein 6
	Cellular Apoptosis Pathway, mTOR Pathway, Renin-Angiotensin Pathway,  TGF-Beta Pathway

	Hs00233477_m1
	Cytokine
	BMP7
	bone morphogenetic protein 7
	Cellular Apoptosis Pathway, mTOR Pathway, Renin-Angiotensin Pathway,  TGF-Beta Pathway

	Hs00167060_m1
	Cytokine
	GDF5
	growth differentiation factor 5
	Cellular Apoptosis Pathway, Renin-Angiotensin Pathway

	Hs00193364_m1
	Cytokine
	GDF9
	growth differentiation factor 9
	Cellular Apoptosis Pathway, Renin-Angiotensin Pathway

	Hs00153126_m1
	Growth factor
	IGF1
	insulin-like growth factor 1 (somatomedin C)
	Cellular Apoptosis Pathway, Renin-Angiotensin Pathway, TGF-b Superfamily Cytokines, Other Extracellular Molecules

	Hs00171410_m1
	Protein/peptide hormone
	INHA
	inhibin, alpha
	Macrophage Activation, T-cell Activation, TGF-b Superfamily Cytokines

	Hs00170103_m1
	Cytokine
	INHBA
	inhibin, beta A
	Macrophage Activation, T-cell Activation, TGF-b Superfamily Cytokines

	Hs00764128_s1
	Cytokine
	LEFTY1
	left-right determination factor 1
	Cellular Apoptosis Pathway, Renin-Angiotensin Pathway, TGF-b Superfamily Cytokines

	Hs00386448_m1
	Hsp 70 family chaperone
	LTBP1
	latent transforming growth factor beta binding protein 1
	Cellular Apoptosis Pathway, Renin-Angiotensin Pathway,  TGF-Beta Pathway, TGF-b Superfamily Cytokines, Extracellular Matrix Structural Constituents

	Hs00166367_m1
	Hsp 70 family chaperone
	LTBP2
	latent transforming growth factor beta binding protein 2
	Cellular Apoptosis Pathway, Renin-Angiotensin Pathway,  TGF-Beta Pathway, TGF-b Superfamily Cytokines, Extracellular Matrix Structural Constituents

	Hs00186025_m1
	Hsp 70 family chaperone
	LTBP4
	latent transforming growth factor beta binding protein 4
	Cellular Apoptosis Pathway, Renin-Angiotensin Pathway,  TGF-Beta Pathway, TGF-b Superfamily Cytokines, Extracellular Matrix Structural Constituents

	Hs00234042_m1
	Growth factor
	PDGFB
	platelet-derived growth factor beta polypeptide (simian sarcoma viral (v-sis) oncogene homolog)
	Cellular Apoptosis Pathway, Renin-Angiotensin Pathway, TGF-b Superfamily Cytokines, Other Extracellular Molecules

	Hs99999918_m1
	Cytokine
	TGFB1
	transforming growth factor, beta 1
	Cellular Apoptosis Pathway, IL-2 Gene Expression in Activated and Quiescent T-Cells, Renin-Angiotensin Pathway,  TGF-Beta Pathway, Genes Involved in T-cell Polarization

	Hs00234244_m1
	Cytokine
	TGFB2
	transforming growth factor, beta 2
	Cellular Apoptosis Pathway, IL-2 Gene Expression in Activated and Quiescent T-Cells, Renin-Angiotensin Pathway,  TGF-Beta Pathway

	Hs00234245_m1
	Cytokine
	TGFB3
	transforming growth factor, beta 3
	Cellular Apoptosis Pathway, Renin-Angiotensin Pathway,  TGF-Beta Pathway, CD4+T Cell Marker

	Hs00170630_m1
	Other transcription factor
	FOS
	v-fos FBJ murine osteosarcoma viral oncogene homolog
	Chemokine Signaling, Renin-Angiotensin Pathway,  TGF-Beta Pathway, TNF Superfamily Pathway, Inflammatory Response, SMAD Target Genes

	Hs00174131_m1
	Cytokine
	IL6
	interleukin 6 (interferon, beta 2)
	Cellular Apoptosis Pathway, Cytokine Network, Interferon Pathway, Renin-Angiotensin Pathway,  TGF-Beta Pathway, CD4+T Cell Marker

	Hs00164004_m1
	Protein kinase
	COL1A1
	collagen, type I, alpha 1
	Transendothelial Migration of Leukocytes, SMAD Target Genes

	Hs00164099_m1
	Protein kinase
	COL1A2
	collagen, type I, alpha 2
	Transendothelial Migration of Leukocytes, SMAD Target Genes

	Hs00164103_m1
	Protein kinase
	COL3A1
	collagen, type III, alpha 1
	Transendothelial Migration of Leukocytes, SMAD Target Genes

	Hs01103582_s1
	Other transcription factor
	JUN
	jun oncogene
	Chemokine Signaling, Interferon Pathway, Renin-Angiotensin Pathway,  TGF-Beta Pathway, TNF Superfamily Pathway, SMAD Target Genes

	Hs00357891_s1
	Other transcription factor
	JUNB
	jun B proto-oncogene
	Interferon Pathway, SMAD Target Genes, Other Transcription Factors

	Hs00195432_m1
	Other transcription factor
	SMAD1
	SMAD family member 1
	TGF-Beta Pathway

	Hs00183425_m1
	Other transcription factor
	SMAD2
	SMAD family member 2
	IL-2 Gene Expression in Activated and Quiescent T-Cells, TGF-Beta Pathway

	Hs00232222_m1
	Other transcription factor
	SMAD3
	SMAD family member 3
	IL-2 Gene Expression in Activated and Quiescent T-Cells, TGF-Beta Pathway

	Hs00232068_m1
	Other transcription factor
	SMAD4
	SMAD family member 4
	IL-2 Gene Expression in Activated and Quiescent T-Cells, TGF-Beta Pathway

	Hs00195437_m1
	Other transcription factor
	SMAD5
	SMAD family member 5
	TGF-Beta Pathway

	Hs00195441_m1
	Other transcription factor
	SMAD9
	SMAD family member 9
	TGF-Beta Pathway

	Hs00410929_m1
	Ubiquitin-protein ligase
	SMURF1
	SMAD specific E3 ubiquitin protein ligase 1
	Embryonic Development, Molecules Regulating Signaling of the TGF-β Superfamily

	Hs00175478_m1
	Membrane-bound signaling molecule
	CD80
	CD80 molecule
	CTLA4 Signaling, IL-2 Gene Expression in Activated and Quiescent T-Cells, T-Cell Receptor and CD3 Complex, TGF-Beta Pathway, Antigen Dependent B-cell Activation, Regulators of T-cell Activation 

	Hs01567025_m1
	Membrane-bound signaling molecule
	CD86
	CD86 molecule
	CTLA4 Signaling, Regulators of T-cell Activation

	Hs00231733_m1
	Transcription cofactor
	CREBBP
	CREB binding protein
	NF-KappaB Family Pathway, TGF-Beta Pathway, CD4+T Cell Marker

	Hs00232342_m1
	Other transcription factor
	NFATC1
	nuclear factor of activated T-cells, cytoplasmic, calcineurin-dependent 1
	IL-2 Gene Expression in Activated and Quiescent T-Cells, TH2 Cytokines, VEGF Signaling Pathway

	Hs00234855_m1
	Other transcription factor
	NFATC2
	nuclear factor of activated T-cells, cytoplasmic, calcineurin-dependent 2
	IL-2 Gene Expression in Activated and Quiescent T-Cells, TH2 Cytokines, VEGF Signaling Pathway

	Hs00190046_m1
	Other transcription factor
	NFATC3
	nuclear factor of activated T-cells, cytoplasmic, calcineurin-dependent 3
	IL-2 Gene Expression in Activated and Quiescent T-Cells, Inflammatory Response, VEGF Signaling Pathway

	Hs00190037_m1
	Other transcription factor
	NFATC4
	nuclear factor of activated T-cells, cytoplasmic, calcineurin-dependent 4
	IL-2 Gene Expression in Activated and Quiescent T-Cells, VEGF Signaling Pathway

	Hs00765730_m1
	Other transcription factor
	NFKB1
	nuclear factor of kappa light polypeptide gene enhancer in B-cells 1
	Cellular Apoptosis Pathway, Chemokine Signaling, IL-2 Gene Expression in Activated and Quiescent T-Cells, NF-KappaB Family Pathway, Renin-Angiotensin Pathway, Inflammatory Response

	Hs00374416_m1
	Other signaling molecule
	SOCS2
	suppressor of cytokine signaling 2
	Other Transcription Factors and Regulators

	Hs00751962_s1
	Other signaling molecule
	SOCS5
	suppressor of cytokine signaling 5
	T-cell Differentiation

	Hs00959009_m1
	Cytokine
	SPP1
	secreted phosphoprotein 1
	Transendothelial Migration of Leukocytes, T-cell Activation

	Hs00234829_m1
	Other transcription factor
	STAT1
	signal transducer and activator of transcription 1, 91kDa
	Interferon Pathway, Renin-Angiotensin Pathway, TH1 Cytokines 

	Hs00237139_m1
	Miscellaneous function
	STAT2
	signal transducer and activator of transcription 2, 113kDa
	Interferon Pathway, JAK / STAT Signaling Pathway

	Hs00374280_m1
	Other transcription factor
	STAT3
	signal transducer and activator of transcription 3 (acute-phase response factor)
	Renin-Angiotensin Pathway, Transcriptional Regulator 

	Hs00231372_m1
	Other transcription factor
	STAT4
	signal transducer and activator of transcription 4
	TH1 Cytokines 

	Hs00559643_m1
	Other transcription factor
	STAT5A
	signal transducer and activator of transcription 5A
	EGF/PDGF/cytokine mediated Signaling Pathway

	Hs00273500_m1
	Other transcription factor
	STAT5B
	signal transducer and activator of transcription 5B
	Chemokine Signaling, Cytokine and Chemokine-mediated Signaling Pathways

	Hs00598625_m1
	Other transcription factor
	STAT6
	signal transducer and activator of transcription 6, interleukin-4 induced
	TH2 Cytokines 

	Hs00153340_m1
	Other transcription factor
	TP53
	tumor protein p53
	Cellular Apoptosis Pathway, p53 and DNA Damage Response, Wnt Signaling Pathway

	Hs00231533_m1
	Zinc finger transcription factor
	YY1
	YY1 transcription factor
	CD4+T Cell Marker, Other Transcription Factors


COMPLETE METHODS

Patients

Patients were recruited from a single transplant center at the Charles University Teaching Hospital, Pilsen, Czech Republic. From October 2003 through August 2006, eligible for inclusion were all adult renal transplant recipients with R+ and/or donor D+ CMV serology. The main exclusion criterion was D-/R- serostatus. Other inclusion and exclusion criteria include allergy to ganciclovir or acyclovir, severe leukopenia or thrombocytopenia, participation in another clinical trial and inability to provide informed consent. The study was approved by the local ethics committee and conducted in compliance with the Declaration of Helsinki. Written informed consent was obtained before enrollment.

Randomization and Masking 

Eligible patients were randomized by transplant physician using a random-number table, at a 1:1 ratio, to pre-emptive therapy with valganciclovir or to valacyclovir prophylaxis. Randomization was stratified by D/R CMV serostatus. Sequentially numbered sealed envelopes were used for allocation concealment. The study was not blinded (except for physicians assessing PCR for CMV DNA and renal graft histopathology).

Interventions

Pre-emptive therapy group patients were followed up using quantitative real-time PCR from whole blood for CMV DNA (sensitivity of 50 copies/mL) and received valganciclovir (Valcyte; Hoffman-La Roche, Grenzach-Wyhlen, Germany) at a dose of 900 mg twice daily in those with detected CMV viremia of ≥2000 copies/mL until reaching clearance of CMV viremia (at least for 14 days). PCR was performed at one-week intervals for the first 4 months and at 5, 6, 9, and 12 months thereafter. Patients managed by prophylaxis received valacyclovir (Valtrex; Glaxo Wellcome, Dartford, UK) at a dose of 2 g four times daily for 3 months beginning day 7 post-transplant at the latest. PCR was performed at 2-weeks intervals for the first 4 months and then identically to the pre-emptive therapy group. After 12 months, PCR was performed only if clinically required. In either group, antiviral drugs doses were tapered based on renal function and side effects. Asymptomatic CMV viremia in the prophylaxis group was not treated. Patients developing CMV disease were treated initially by intravenous ganciclovir (Cymevene; Hoffman-La Roche, Basel, Switzerland) at a dose of 5mg/kg every 12 hours. Once the clinical state had improved, patients could be switched to valganciclovir (900mg twice daily). Duration of therapy was 21 days or longer in cases with persistent CMV Patients developing CMV disease were treated initially by intravenous ganciclovir (Cymevene; Hoffman-La Roche, Basel, Switzerland) at a dose of 5mg/kg every 12 hours. Once the clinical state had improved, patients could be switched to valganciclovir (900mg twice dialy). Duration of therapy was 21 days or longer in cases with persistent CMV viremia. 

Immunosuppression and other prophylactic regimens

The standard protocol included cyclosporine microemulsion. Retransplanted patients and/or those with panel reactive antibody of >60% received induction rabbit antithymocyte globulin (ATG-Fresenius S; Fresenius Biotech, Gräfelfing, Germany) and tacrolimus. Target trough levels of cyclosporine and tacrolimus were 200-300 ng/mL and 10-15 ng/mL over the first 3 months and subsequently 100-150 ng/mL and 5-10 ng/mL, respectively. Recipients of grafts from highly marginal donors (donation after cardiac death, ≥70 years old, and/or donors with hypertension and significant nephrosclerosis on biopsy) were treated with anti-IL2R monoclonal antibody (basiliximab) and low-dose sirolimus with target trough levels of 5-10 ng/mL. All groups were given mycophenolate mofetil at a dose of 2g per day and corticosteroids. All patients received prophylaxis with trimethoprim-sulfamethoxazole for 4 months and oral amphotericin solution for 1 month. Plasma was tested for polyoma virus DNAemia every 3 months with preemptive immunosuppression reduction at a significant viral load ((10,000 copies/mL).

Study Outcomes and Follow-up

The primary end point in long-term follow-up was the incidence of IF/TA assessed in protocol biopsy at 36 months post-transplant, which included assessment of IF/TA severity using a standard histology and intrarenal mRNA gene expression analysis. Secondary end points included the cumulative incidence of CMV disease defined as CMV syndrome and/or tissue invasive disease,
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 patient and graft survival rates (not censored for patients death), renal graft function assessed as estimated glomerular filtration rate (eGFR) using the MDRD7 equation, chronic T-cell-mediated and/or antibody-mediated rejection in protocol biopsy, and incidence of other infections. Late-onset CMV viremia was defined by viremia episodes ≥3 months post-transplant, including the first episode of viremia and/or a recurrent episode of viremia after at least one-month clearance of early CMV viremia. In addition, other potential indirect effects of CMV such as cardiovascular events or new-onset diabetes mellitus defined by expert committee criteria,3 malignancy, and routine laboratory parameters were recorded electronically prospectively. Clinical visits and laboratory evaluation were obtained at least weekly until 4 months post-transplantation, every 4 weeks until 6 months and every 6 weeks during remaining period in the first year. After 12 months regular 3-month visits were provided. All patients remained on follow-up for a minimum of 4 years post-transplant or until death. Patient and graft survival and renal function were assessed at 4 years, with the other secondary end points by the end of year 3.

Biopsy Sample Processing

In patients with functioning grafts, protocol biopsy was performed at 36 months using a 18-gauge needle (biopsy gun). A minimum of two cores were obtained. Tissues for light microscopy were fixed in 4% formaldehyde, embedded in paraffin using routine procedure. Sections 3(m thick were cut from tissue blocks and stained with hematoxylin and eosin, blue trichrome, silver staining, and Congo red staining. Immunohistochemical analysis was performed in the Ventana automated slide stainer without manual antigen retrieval and was detected using Ventana ultraView universal DAB detection kit (Ventana-Roche, Tucson, AZ) as recommended by manufacturer. The primary antibodies against C4d (Venatana-Roche) and SV40 (Ventana-Roche), p53 (Ventana-Roche), and CMV (Dako, Glostrup, Denmark) were used. Appropriate positive controls were employed. In all biopsies, fresh tissue samples were examined using immunoflorescence staining for C4d (Biomedica Grouppe, Vienna, Austria) and for C3 (Dako) depositions in peritubular capillaries paralelly. All biopsies were evaluated according to the Banff 05 classification.
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 Small portions of renal tissue from the cortical or juxtamedullary zone were immediately stored in a preserving solution (RNA later, Qiagen, Hilden, Germany) for expression analysis. For RNA isolation and gene expression analysis the renal tissue was homogenized; total RNA was extracted using RNeasy Fibrous Tissue Mini Kit (Qiagene) automated on the QIAcube device and reversely transcribed into complementary DNA (cDNA) using the SuperScript II Reverse Transcriptase (Invitrogen, Carlsbad, CA, USA). Complementary DNA samples from each biopsy were analyzed on TaqMan® Low Density Array cards containing primers-and-probe sets for 95 targets in duplicates for each sample by 7900HT Fast Real Time PCR System (Applied Biosystems, Foster City, CA, USA). The set of targets (chemokines and receptors, interferons, TGFβ pathway, genes of extracellular matrix and transcription factors) was chosen on the basis of potential relevance to the study according to the existing literature data (Supplemental Table 12). Specific gene expression was calculated relative to that of the house-keeping gene glyceraldehyde-3-phosphate dehydrogenase (GAPDH) and the calibrator sample (FirstChoice®Human Kidney Total RNA, Ambion, Life Technologies, Carlsbad, CA, USA) by comparative threshold cycle method (2-CT) using RQ Manager 1.2 software (Applied Biosystems, Foster City, CA, USA) for automated data analysis and was expressed as relative quantity (RQ).

Quantitative real-time PCR for CMV DNA

Quantitative real-time PCR was performed using a commercially available kit (RealArt™ CMV RG PCR Kit, Artus; Germany) according to manufacturers’ instructions on a Rotor-GeneTM 2000/3000 system (Corbett Research; Australia). DNA was isolated from 200 µL of whole blood using a commercially available kit (NucleoSpin®Blood, Macherey-Nagel; Germany). Sensitivity of the investigation was 50 copies/mL of whole blood. Physicians assessing the PCR results were blinded to the study group of patients.

Sample Size and Statistical Analysis

Because of the relatively old age of donors and the significant proportion of expanded-criteria donors, we expected a 60% incidence of moderate-to-severe (Banff grade II or III) IF/TA comparable with results of protocol biopsy at 3 years obtained in groups of younger donors.5 Given the well-known association between acute rejection and the development of IF/TA5 and the approximately 3.8-fold higher risk of developing IF/TA in patients with CMV viremia,6 we assumed a 66% reduction of the relative risk for moderate-to-severe IF/TA in patients treated with valacyclovir prophylaxis. Taking all the above facts into consideration, it was necessary to enroll at least 56 patients to ensure 80% power for detection of a treatment difference with type 1 error of 0.05. Given the anticipated number of patients to be lost to follow-up, a total of 70 subjects were enrolled. Quantitative parametric data were compared between the groups using Student’s t-test and the Mann-Whitney U-test in non-parametric distribution. Qualitative data were analyzed using Fisher’s exact test. Patient and graft survival, incidence of CMV disease and viremia, and incidence of acute rejection episodes were calculated using Kaplan-Meier curves, with the log-rank test used for comparison. The Cox proportional hazard model adjusting for acute rejection, delayed graft function, and expanded criteria donor was used to calculate the HR and 95% CI for graft loss in the pre-emptive group as compared with the prophylaxis group. Data were analyzed according to the intention-to-treat principle. Statistical calculations were made using SPSS and Statistica 9.0 software. Values of p<0.05 were considered statistically significant. This trial is registered with ANZCTR, ACTRN12610000015044.
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