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Table 1 summarizes the differences in tacrolimus dosing and concentration levels among patients with different CYP3A5*3 genotypes across multiple time points post-transplantation. It reveals that patients carrying the wild allele (*1/*1) consistently require a higher mean tacrolimus dose (mg/kg/day) and exhibit lower mean C0 (ng/ml) compared to those with the mutant allele (*3/*3). Notably, while the initial tacrolimus dose of 0.1 mg/kg/day was sufficient for mutant allele carriers to achieve target C0 levels, wild allele carriers did not reach target concentrations without subsequent dose adjustments.
Overall, the results emphasize a statistically significant correlation between CYP3A5*3 genotypes, tacrolimus dose requirements, and C0 levels at almost all assessed time points. These findings advocate for personalized dosing strategies based on genetic testing to optimize tacrolimus therapy in kidney transplant patients.
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Table 1 The impact of CYP3A5*3 (rs776746) genotypes on tacrolimus mean dose requirement and mean C0 at different time points in Saudi Kidney Transplant Patients (SKTPs) (n=129).
	
Time points
	
CYP3A5*3
genotypes
	

No.
	Tacrolimus criteria

	
	
	
	Dose ± SE
(mg/kg/day)
	P*
	C0 ± SE
(ng/ml)
	P*
	**Dose - adjusted tacrolimus C0 ± SE
	P*

	Day 3
	Wild allele (*1/*1)
	2
	0.1 ± 0.002
	0.59
	5.2 ± 0.60
	0.00
	51.8 ± 6.9
	0.00

	
	Mutant (*3/*3)
	127
	0.1 ± 0.0002
	
	11.6 ± 0.19
	
	116.1 ± 1.9
	

	Day 7
	Wild allele (*1/*1)
	2
	0.12 ± 0.001
	0.00
	7.5 ± 0.85
	0.00
	61.01 ± 6.2
	0.00

	
	Mutant (*3/*3)
	127
	0.1 ± 0.001
	
	11.5 ± 0.12
	
	116.3 ± 1.8
	

	Day 14
	Wild allele (*1/*1)
	2
	0.13 ± 0.001
	0.00
	8.6 ± 1.5
	0.00
	63.6 ± 10.1
	0.00

	
	Mutant (*3/*3)
	127
	0.1 ± 0.0008
	
	11.4 ± 0.06
	
	115.5 ± 1.5
	

	Day 28
	Wild allele (*1/*1)
	2
	0.14 ± 0.004
	0.00
	9 ± 0.78
	0.25
	64.4 ± 7.7
	0.00

	
	Mutant (*3/*3)
	127
	0.09 ± 0.001
	
	9.5 ± 0.06
	
	113.5 ± 1.3
	

	Day 45
	Wild allele (*1/*1)
	2
	0.15 ± 0.023
	0.00
	9.1 ± 1.13
	0.001
	62.2 ± 1.8
	0.00

	
	Mutant (*3/*3)
	127
	0.07 ± 0.001
	
	7.8 ± 0.04
	
	121.7 ± 1.6
	

	Month 3
	Wild allele (*1/*1)
	2
	0.14 ± 0.02
	0.00
	8.2 ± 0.15
	0.03
	58.9 ± 5.9
	0.00

	
	Mutant (*3/*3)
	127
	0.06 ± 0.001
	
	7.5 ± 0.04
	
	122.9 ± 1.8
	

	Month 6
	Wild allele (*1/*1)
	2
	0.12 ± 0.011
	0.00
	6.3 ± 0.50
	0.02
	52.5 ± 8.7
	0.00

	
	Mutant (*3/*3)
	127
	0.06 ± 0.001
	
	7.1 ± 0.04
	
	123.4 ± 2.1
	

	Month 9
	Wild allele (*1/*1)
	2
	0.1 ± 0.004
	0.00
	4.7 ± 1.4
	0.00
	46.1 ± 15.7
	0.00

	
	Mutant (*3/*3)
	127
	0.05 ± 0.001
	
	6.5 ± 0.05
	
	134.9 ± 2.3
	

	Month 12
	Wild allele (*1/*1)
	2
	0.1 ± 0.004
	0.00
	4.4 ± 1.27
	0.00
	43.2 ± 14.6
	0.00

	
	Mutant (*3/*3)
	127
	0.05 ± 0.001
	
	6.4 ± 0.05
	
	133.7 ± 2.3
	

	Month 15
	Wild allele (*1/*1)
	2
	0.11 ± 0.01
	0.00
	4.3 ± 1.06
	0.00
	40.8 ± 12.9
	0.00

	
	Mutant (*3/*3)
	127
	0.05 ± 0.001
	
	6.3 ± 0.05
	
	132.3 ± 2.2
	

	Month 18
	Wild allele (*1/*1)
	2
	0.11 ± 0.011
	0.00
	4.3 ± 0.78
	0.00
	39.8 ± 10.8
	0.00

	
	Mutant (*3/*3)
	127
	0.05 ± 0.001
	
	6.1 ± 0.05
	
	131.1 ± 2.3
	

	Month 24
	Wild allele (*1/*1)
	2
	0.11 ± 0.011
	0.00
	4.1 ± 0.40
	0.00
	38.1 ± 7.4
	0.00

	
	Mutant (*3/*3)
	127
	0.05 ± 0.001
	
	6.01 ± 0.06
	
	129.01 ± 2.3
	


* Independent sample t test P-value < 0.05 was considered statistically significant

**dose-adjusted tacrolimus C0 = tacrolimus C0 (ng/ml) / tacrolimus dose (mg/kg/day)

Table 2 shows a statistically significant association between tacrolimus mean dose requirements, mean C₀ levels, and dose-adjusted tacrolimus C₀ across most time points, except for the initial dose requirement on day 3. All patients were initially administered a standard dose of 0.1 mg/kg/day for the first three days, after which the dosage was adjusted based on therapeutic drug monitoring (TDM) results. The data indicate that patients with the wild allele (*1/*1) were effectively managed with this initial dosage, consistently reaching target tacrolimus C₀ levels.
From day 28 to month 24, tacrolimus doses were gradually decreased for patients with the wild allele, in alignment with the AFHSR kidney transplantation protocol. In contrast, patients with the mutant genotype (*1B/*1B) and heterozygous genotype (*1/*1B) required higher initial doses to meet target C₀ levels due to their genetic profiles.

Table 2. The impact of CYP3A4*1B (rs2740574) genotypes on tacrolimus mean dose requirement and mean C0 at different time points in Saudi Kidney Transplant Patients SKTPs (n=129).
	
Time points
	
CYP3A4*1B genotypes
	
No.
	Tacrolimus criteria

	
	
	
	Dose ± SE
(mg/kg/day)
	P*
	C0 ± SE
(ng/ml)
	P*
	Dose - adjusted tacrolimus C0 ± SE
	P*

	
Day 3
	Wild allele (*1/*1)
	113
	0.10 ± 0.0002
	
0.13
	11.9 ± 0.12
	

0.00
	118.8 ± 2.04
	
0.00

	
	Heterozygous (*1/*1B)
	15
	0.10 ± 0.001
	
	8.9 ± 0.34
	
	89.9 ± 3.6
	

	
	Mutant (*1B/*1B)
	1
	0.10
	
	7.1
	
	74.3
	

	
Day 7
	Wild allele (*1/*1)
	113
	0.10 ± 0.001
	
0.00
	11.6 ± 0.13
	

0.002
	118.6 ± 1.9
	
0.00

	
	Heterozygous (*1/*1B)
	15
	0.11 ± 0.003
	
	10.6 ± 0.36
	
	94.2 ± 3.2
	

	
	Mutant (*1B/*1B)
	1
	0.12
	
	8.2
	
	69.7
	

	
Day 14
	Wild allele (*1/*1)
	113
	0.10 ± 0.001
	
0.00
	11.4 ± 0.10
	

0.01
	117.7 ± 1.6
	
0.00

	
	Heterozygous (*1/*1B)
	15
	0.12 ± 0.003
	
	11.01 ± 0.31
	
	95.1 ± 3.3
	

	
	Mutant (*1B/*1B)
	1
	0.13
	
	9.4
	
	71.02
	

	
Day 28
	Wild allele (*1/*1)
	113
	0.08 ± 0.001
	
0.00
	9.5 ± 0.10
	

0.04
	115.8 ± 1.4
	
0.00

	
	Heterozygous (*1/*1B)
	15
	0.11 ± 0.003
	
	9.9 ± 0.16
	
	92.9 ± 2.8
	

	
	Mutant (*1B/*1B)
	1
	0.15
	
	10
	
	68
	

	
Day 45
	Wild allele (*1/*1)
	113
	0.06 ± 0.001
	
0.00
	7.7 ± 0.04
	

0.001
	125.6 ± 1.4
	
0.00

	
	Heterozygous (*1/*1B)
	15
	0.09 ± 0.01
	
	8.3 ± 0.19
	
	87.4 ± 3.1
	

	
	Mutant (*1B/*1B)
	1
	0.12
	
	8.1
	
	68.9
	

	
Month 3
	Wild allele (*1/*1)
	113
	0.06 ± 0.001
	
0.00
	7.4 ± 0.04
	

0.001
	127.3 ± 1.6
	
0.00

	
	Heterozygous (*1/*1B)
	15
	0.09 ± 0.01
	
	7.7 ± 0.12
	
	85.7 ± 3.3
	

	
	Mutant (*1B/*1B)
	1
	0.1
	
	6
	
	58.3
	

	
Month 6
	Wild allele (*1/*1)
	113
	0.06 ± 0.001
	
0.00
	7.2 ± 0.04
	

0.00
	127.9 ± 1.8
	
0.00

	
	Heterozygous (*1/*1B)
	15
	0.09 ± 0.01
	
	6.9 ± 0.19
	
	85.1 ± 5.03
	

	
	Mutant (*1B/*1B)
	1
	0.1
	
	4.9
	
	47.6
	

	
Month 9
	Wild allele (*1/*1)
	113
	0.05 ± 0.001
	
0.00
	6.6 ± 0.04
	

0.00
	140.5 ± 1.9
	
0.00

	
	Heterozygous (*1/*1B)
	15
	0.07 ± 0.01
	
	6.2 ± 0.31
	
	88.3 ± 7.1
	

	
	Mutant (*1B/*1B)
	1
	0.1
	
	4.1
	
	39.8
	

	
Month 12
	Wild allele (*1/*1)
	113
	0.05 ± 0.001
	
0.00
	6.4 ± 0.04
	

0.00
	139.1 ± 1.8
	
0.00

	
	Heterozygous (*1/*1B)
	15
	0.07 ± 0.01
	
	6.01 ± 0.31
	
	87.9 ± 7.4
	

	
	Mutant (*1B/*1B)
	1
	0.1
	
	3.2
	
	31.1
	

	
Month 15
	Wild allele (*1/*1)
	113
	0.05 ± 0.001
	
0.00
	6.3 ± 0.05
	

0.001
	137.2 ± 1.8
	
0.00

	
	Heterozygous (*1/*1B)
	15
	0.07 ± 0.01
	
	5.9 ± 0.31
	
	89.6 ± 8
	

	
	Mutant (*1B/*1B)
	1
	0.12
	
	4.1
	
	34.9
	

	
Month 18
	Wild allele (*1/*1)
	113
	0.05 ± 0.001
	
0.00
	6.1 ± 0.05
	

0.01
	136 ± 1.9
	
0.00

	
	Heterozygous (*1/*1B)
	15
	0.07 ± 0.01
	
	5.9 ± 0.28
	
	88.3 ± 7.7
	

	
	Mutant (*1B/*1B)
	1
	0.13
	
	4.4
	
	33.2
	

	
Month 24
	Wild allele (*1/*1)
	113
	0.05 ± 0.001
	
0.00
	6 ± 0.05
	

0.001
	133.8 ± 1.9
	
0.00

	
	Heterozygous (*1/*1B)
	15
	0.07 ± 0.01
	
	5.8 ± 0.28
	
	87.5 ± 8
	

	
	Mutant (*1B/*1B)
	1
	0.13
	
	3.5
	
	26.4
	



*One-way ANOVA test P-value < 0.05 was considered statistically significant

Tables 3, , illustrate the influence of CYP3A4*22 (rs35599367) genotypes on tacrolimus mean dose requirements, mean trough levels (C₀), and dose- adjusted tacrolimus C₀ at various time points in a cohort of 129 Saudi kidney transplant patients (SKTPs).
Key Findings: Table 3 presents a statistically significant correlation between tacrolimus mean dose requirements and CYP3A4*22 genotypes at day 7, day 14, and day 28. A notable trend indicates that patients with the heterozygous genotype (*1/*22) required a lower initial tacrolimus dose to maintain target C₀ levels, which necessitated adjustments in their dosages over time.
Dosing Adjustments: All patients received an initial standard dose of 0.1 mg/kg/day for the first three days. Patients with the wild allele (*1/*1) effectively maintained their target tacrolimus C₀ levels with this dosage. In contrast, those with the heterozygous genotype required dosage reduction. ,
· .
· .
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Table 3. The impact of CYP3A4*22 (rs35599367) genotypes on tacrolimus mean dose requirement and mean C0 at different time points in Saudi Kidney Transplant Patients SKTPs (n=129).
	
Time points
	
CYP3A4*22 genotypes
	
No.
	Tacrolimus criteria

	
	
	
	Dose ± SE
(mg/kg/day)
	P*
	C0 ± SE
(ng/ml)
	P*
	Dose - adjusted tacrolimus C0 ± SE
	P*

	Day 3
	Wild allele (*1/*1)
	119
	0.1 ± 0.0002
	0.44
	10.9 ± 0.11
	0.00
	109.3 ± 1.1
	0.00

	
	Heterozygous (*1/*22)
	10
	0.1 ± 0.001
	
	18.4 ± 0.38
	
	183.5 ± 3.1
	

	Day 7
	Wild allele (*1/*1)
	119
	0.1 ± 0.001
	0.00
	11.1 ± 0.08
	0.00
	110.2 ± 0.99
	0.00

	
	Heterozygous (*1/*22)
	10
	0.09 ± 0.001
	
	15.4 ± 0.35
	
	177.5 ± 3.1
	

	Day 14
	Wild allele (*1/*1)
	119
	0.1 ± 0.001
	0.00
	11.2 ± 0.06
	0.00
	110.5 ± 0.99
	0.00

	
	Heterozygous (*1/*22)
	10
	0.08 ± 0.001
	
	13 ± 0.19
	
	164.9 ± 1.5
	

	Day 28
	Wild allele (*1/*1)
	119
	0.09 ± 0.001
	0.00
	9.4 ± 0.05
	0.00
	109.6 ± 1.1
	0.00

	
	Heterozygous (*1/*22)
	10
	0.07 ± 0.001
	
	10.7 ± 0.16
	
	150.2 ± 3.04
	

	Day 45
	Wild allele (*1/*1)
	119
	0.07 ± 0.002
	0.15
	7.7 ± 0.05
	0.00
	118.7 ± 1.7
	0.00

	
	Heterozygous (*1/*22)
	10
	0.06 ± 0.001
	
	8.6 ± 0.13
	
	144.9 ± 3.3
	

	Month 3
	Wild allele (*1/*1)
	119
	0.06 ± 0.002
	0.05
	7.4 ± 0.04
	0.00
	119.7 ± 1.9
	0.00

	
	Heterozygous (*1/*22)
	10
	0.05 ± 0.002
	
	7.9 ± 0.13
	
	147.5 ± 4.5
	

	Month 6
	Wild allele (*1/*1)
	119
	0.06 ± 0.001
	0.004
	7.1 ± 0.05
	0.34
	119.7 ± 2.1
	0.00

	
	Heterozygous (*1/*22)
	10
	0.05 ± 0.002
	
	7.2 ± 0.06
	
	153.1 ± 6.4
	

	Month 9
	Wild allele (*1/*1)
	119
	0.05 ± 0.001
	0.45
	6.4 ± 0.06
	0.002
	132.3 ± 1.8
	0.06

	
	Heterozygous (*1/*22)
	10
	0.05 ± 0.002
	
	7.1 ± 0.03
	
	149.3 ± 6.3
	

	Month 12
	Wild allele (*1/*1)
	119
	0.05 ± 0.001
	0.56
	6.3 ± 0.06
	0.00
	130.9 ± 2.5
	0.04

	
	Heterozygous (*1/*22)
	10
	0.05 ± 0.002
	
	7.1 ± 0.03
	
	149.8 ± 6.9
	

	Month 15
	Wild allele (*1/*1)
	119
	0.05 ± 0.001
	0.62
	6.1 ± 0.06
	0.00
	129.2 ± 2.5
	0.02

	
	Heterozygous (*1/*22)
	10
	0.05 ± 0.002
	
	7.1 ± 0.03
	
	150.9 ± 6.8
	

	Month 18
	Wild allele (*1/*1)
	119
	0.05 ± 0.001
	0.69
	6.02 ± 0.06
	0.00
	127.9 ± 2.5
	0.02

	
	Heterozygous (*1/*22)
	10
	0.05 ± 0.002
	
	7.1 ± 0.06
	
	150.02 ± 7.1
	

	Month 24
	Wild allele (*1/*1)
	119
	0.05 ± 0.001
	0.71
	5.9 ± 0.06
	0.00
	125.8 ± 2.5
	0.01

	
	Heterozygous (*1/*22)
	10
	0.05 ± 0.002
	
	7.04 ± 0.03
	
	148.9 ± 6.8
	


* Independent sample t test P-value < 0.05 was considered statistically significant
