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We investigated whether a low fixed Tac starting dose regimen could lead to a better achievement of Tac tar-
get concentrations, as well as an effective immunosuppressive treatment, in Chinese kidney transplant recip-
ients (KTRs).

We collected whole-blood and serum samples from 189 KTRs and the Tac starting dose was 2, 2.5, or 3 mg/day.
Information on Tac C,, dose, body weight, body mass index (BMI), Scr, eGFR, and CYP3A5 genotypes were col-
lected from a routine therapeutic drug monitoring database. The correlation between Tac C; and body weight
(or BMI) was investigated by calculating the goodness of fit. Multivariable logistic regression was performed
to estimate the independent associated factors.

The patients with 3 mg per day of Tac had higher C; at day 7 compared to those with 2 or 2.5 mg. For patients
receiving the same Tac starting dose, no significant difference was found in Tac C;at day 7 among different
body weight or BMI groups. There was no significant difference in Scr or eGFR at 1 year after transplant, nor
was there a significant difference in the rates of DGF or AR at post-transplant day 30 among different Tac start-
ing dose groups or among the 3 Tac C, range groups. CYP3A5 genotype and Tac initial dose were independent-
ly associated with Tac C,.

CYP3A5 genotype and Tac initial dose were independently associated with Tac C; in renal transplant recipients.
Our results suggest that a low Tac target C; range (5-8 ng/ml) with a low fixed starting dose (3 mg/day) would
be safe and effective among Chinese KTRs.
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Background

Tacrolimus (Tac) has a narrow therapeutic window and dis-
plays large pharmacokinetic variability [1]. Even with therapeu-
tic drug monitoring (TDM), it can take up to 14 days to reach
target concentrations [2]. Based on animal studies [3,4], the
initial oral starting dose of Tac in the first clinical trials in hu-
mans was 0.15 mg/kg. At present, oral Tac therapy is initiated
with a daily dose ranging from 0.10 to 0.20 mg/kg adminis-
tered in 2 equally divided doses [5]. In most transplant centers,
the Tac starting dose is calculated based on body weight [5].
However, dosing algorithms have demonstrated that body
weight does not seem to have a statistically significant influ-
ence on Tac clearance [6,7], and the evidence that Tac elimi-
nation is linearly related to total body weight remains weak.

Underexposure to Tac may result in under-immunosuppres-
sion and acute rejection in transplant recipients, and overex-
posure puts patients at risk of Tac-related toxicity. The KDIGO
Transplant Workgroup states that dosing of Tac is important
and relatively under-investigated [3]. More and more stud-
ies proved that underexposure of Tac could be related to low
body weight and overexposure to higher body weight in kid-
ney transplant recipients if the Tac starting dose is only based
on body weight [8-11]. With global obesity on the rise, the
number of overweight patients is likely to increase even fur-
ther, raising questions whether it is wise to continue to base
the Tac starting dose on body weight. Chinese patients gener-
ally weigh less and have smaller, less various body mass index
(BMI) compared to white people. Furthermore, there are more
cytochrome enzyme P 450 (CYP3A5) expressers in the Chinese
population than in white cohorts [12]. Hence, the decision to
select a Tac starting dose for Chinese renal transplant recip-
ients might need to follow a different strategy. In this study,
we aimed to investigate whether a low fixed Tac starting dose
regimen could lead to a better achievement of Tac target con-
centrations, as well as an effective immunosuppressive treat-
ment in Chinese renal transplant recipients.

Material and Methods

Patients

This was a retrospective study including 189 patients (146
males and 43 females) who underwent living donor renal
transplantation in West China Hospital, from January 2014 to
May 2015. Most of the patients (n=175) received either basi-
liximab or rabbit antithymocyte globulin (rATG) as induction
treatment. All patients received a Tac-based immunosuppres-
sive regimen (Tac+mycophenolate mofetil+prednisone) for
maintenance treatment. The Tac starting dose was 2, 2.5 or
3 mg/day according to recipient hepatitis B status and the
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preference of the renal transplant team. There are 2 teams of
doctors in our renal transplant center; one group prefers low-
er Tac starting dose (2 or 2.5mg per day) while the other one
prefers a higher dose (3 mg per day). There were 17 recipi-
ents co-infected with hepatitis B virus (defined as hepatitis B
surface antigen-positive), for whom the Tac starting dose was
determined according to their hepatitis B virus e (HBe) anti-
gen status. If the recipient’s HBe antigen was positive, then
we gave 2 mg/day of Tac; otherwise, we gave 2.5 or 3 mg/day.
Tac was always dosed twice daily. Since more than 300 renal
transplants are performed annually in our center, the routine
blood tests including Tac C are performed once every week
during the post-transplant hospitalization to insure an effi-
cient sequence. Hence, Tac C; was measured for the first time
on the morning of post-operative day 7 after patients had re-
ceived 12 unaltered doses of Tac. After day 7, the physicians
could adjust the Tac dose based on whole-blood Tac trough
concentration measurements to reach the target Tac pre-dose
concentration range (5-8 ng/ml) at first steady-state. Delayed
graft function (DGF) was defined as the need for dialysis with-
in the first week after transplantation. Acute rejection (AR)
was proved by renal allograft biopsy, or defined as acutely in-
creased serum creatinine (Scr) level exclusive of other possi-
ble causes, which could be effectively treated by high-dose
oral glucocorticoid or methylprednisolone pulse therapy. The
AR data within the first year after transplantation of all the
included recipients were recorded.

The markers of renal function, liver enzymes, blood
glucose, and Tac blood concentration measurements

Blood samples were collected before the morning dose of Tac.
The Tac trough concentration (C)) was measured in whole blood
by the enzyme-multiplied immunoassay on a V-Twin device
(Syva Company/SIMENS). Scr levels were measured by turbi-
dimetric immunoassay on a COBAS device (Roche Diagnostics
Limited Company, Germany). The estimated glomerular filtra-
tion rate (eGFR) was calculated by using the Chronic Kidney
Disease Epidemiology Collaboration (CKD-EPI) equation: eGFR
(ml/min/1.732)=ax(serum creatinine/b)cx(0.993) [13].

Genomic DNA extraction

Preoperative blood samples (3 mL) were collected in EDTA
tubes from the renal transplant recipients, and genomic DNA
was isolated from the whole-blood samples using the whole-
blood DNA kit (Biotake corporation, Beijing, China) and DNA
was extracted according to the manufacturer’s protocol. The
concentration of DNA was diluted to 10 ng/uL for working so-
lution and the isolated DNA was stored at —20°C.
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Table 1. Demographic characteristics among patients with different Tac starting dose.

Recipient gender (Male/Female) 56 (80.0%)/14 (20.0%) 11 (73.3%)/4 (26.7%) 79 (76.0%)/25 (24.0%) 0.563
© Ageofrecipient (years) 308292 296193 323193 0256
Cethmicty
"""" Wan  er(57%)  15(00%)  96(023%
"""" Tbetan  20@%) o  s@sw 0365
”””” v 1ge9 0o 300
Bodyweight kg 571194 554187  599£106 0723
Height@m) 1665473 1660869 1665478 0256
CBMiGgm) 20528 201229 21632 0569
© MMFdaly dose (mg/day) 19848170 10818161 1988 +188 0756
et 63/4/3 15/0/0 96/2/5 0256
Eg;it;?a”ni’aft?;i'{ r:i;’nk;f]f;)”e 10 (6.0-12.0) 11.0 (6.0-12.1) 11.0 (6.0-12.2) 0.568
 Total HLA mismatches 3817 37817 35813 0546
* Panel reactive antibodies (%6) - #3770 200615 2122108 0745
© DSApretransplantation (%) 4@ 000as) 096 (1/104) 0785
* Codnfection with Hepatitis B (%) 129070  eraas) 67(/108) 0032
ot e B o 63/1/6 11212 9117/ 0025*
* p<0.05
CYP3A5 single nucleotide polymorphism (SNPs) Results

measurements
Patient characteristics
CYP3A5 SNPs (6986A>G) was analyzed by polymerase chain re-

action (PCR) and melting curve analyses under the same con-
ditions in a 96-well plate on a Light Cycler480 device (Roche
Diagnostics, Penzberg, Bavaria, Germany). The genotype of
subset was defined according to known genotypes of controls.

Statistical analysis

Categorical variables are reported using frequency tables and
percentages, and continuous variables are expressed as me-
dians with ranges. Tac overexposure was defined as a Tac
trough concentration above 8 ng/mL, and underexposure was
defined as below 5 ng/mL. The correlation between Tac C,
and body weight (or BMI) was investigated by calculating the
goodness of fit. Data was analyzed using IBM SPSS version
21 (SPSS Inc., Chicago, IL). Descriptive statistics were gener-
ated. Multivariable logistic regression was performed to esti-
mate the independent associated factors.
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For this post hoc analysis, data were available for 189 kidney
transplant recipients. The median body weight was 58.5 kg
with a range of 38.0-95.0 kg, whereas the median BMI was
21.2 kg/m? with a range of 15.2-31.0 kg/m? The demograph-
ic characteristics among patients with different Tac starting
doses were comparable except for the percentage of co-infec-
tion with hepatitis B and the distribution of different induc-
tion treatment (Table 1).

When the Tac C at day 7 is compared between the 3 Tac dos-
ing groups, it is clear from Table 2 that, on average, the C, was
higher in patients who started with a daily dose of 3 mg Tac
compared to patients who started with 2 mg or 2.5 mg. It is
also clear that the lower starting dose of 2 mg led to a very
high proportion (91.4%) of patients with a C, below the lower
limit of the target range (5 ng/mL), and very few (1.4%) with
a C, above 8 ng/mL. In contrast, for the patients who started
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Table 2. Tac C; in the 3 groups of patients with different Tac starting dose.

2 mg n=70 2.5 mg n=15 3 mg n=104 P
Tac C, at day 7 3.242.2 5.7+2.7 6.2+2.8 0.039*
C sagml e oLaw) 7 @er®) 36 Gasw
 ssngml 5 @1 6 (@00%) 40 (85%) 0.038"
o ssngml 1 (4w 2 (133% 28 (269%

* p<0.05

Table 3. Demographic characteristics and Tac C; according to CYP3A5 genotype.

CYP3A5 non-expressers CYP3A5 expressers
(CYP3A5 *3/*3) (CYP3A5*1/*3 and *1/*1)
LELE] n=96

Recipient gender (Male/Female) 73 (78.5%)/20 (21.5%) 73 (76.0%)/23 (24.0%) 0.879
© Ageofrecipient (years) 0184 320109 0675

Ethnicity
"""" Wan 85 (914%) 93 (68%
"""" Tbetan 6 (65%) 1 w0567
"""" i 2 1w 2 1%
. Bodyweight (kg  s7xi16 58784 0779
~ Height(@m) 167578 1655471 0812
CBMiGkgm) 207132 214829 0345
 Tacstartingdose (mg/day) 25405 2605 0366
TacCoatdayz 57:34 VTR 0032*
Csngml a9 (527%) 58 (60.4%)
Csgngm 20 (15%) 3 (23%) 0.045*
Csgngml 24 (258%) 7 (7.3%)
* p<0.05

with 3 mg per day, the proportions of patients with Tac C, below
or above the target range is almost equal (34.6% and 26.9%).

According to recipients’ CYP3A5 genotype, we divided the re-
cipients into CYP3A5 expressers (CYP3A5 *3/*3, n=93) and
non-expressers (CYP3A5 *1/*3 and *1/*1, n=96). A significant
difference was found in Tac C; at day 7, with more underex-
posed patients among the CYP3A5 expressers and more over-
exposed patients among CYP3A5 non-expressers (Table 3).

Bodyweight

We divided the 189 patients into 7 groups according to their
body weight (<45 kg, 45-49 kg, 50-54 kg, 55-59 kg, 60-64
kg, 65-69 kg, and >70 kg). Patients with different Tac starting
doses (2 mg/kg and 3 mg/kg) were analyzed separately. For
patients who received the same Tac starting dose, no signifi-
cant difference was found in Tac C; at day 7 among different

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

body weight groups. More than 80% of the patients who re-
ceived Tac with a starting dose of 2 mg/day were underex-
posed regardless of the body weight. In comparison, patients
with a Tac starting dose of 3 mg/day had a much lower per-
centage of underexposure (20-58.8%) and a higher percent-
age of target range achievement in each body weight group
(0-61.1%). The highest percentage of patients within the tar-
get range was found in the 55-59 kg group (61.1%).

We further analyzed the achievement of Tac target range in
each body weight group based on the recipients’ genotype. For
patients who received Tac with a starting dose of 2 mg/day,
84.6% of CYP3A5 non-expressers and 100% of CYP3A5 ex-
pressers were underexposed. For patients receiving 3 mg/day
as the Tac starting dose, 44.6% of CYP3A5 non-expressers were
overexposed, while 42.1% of CYP3A5 expressers were under-
exposed. Among CYP3A5 non-expressers, the Tac C, at day 7
decreased as the bodyweight increased (Figure 1). This trend
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Figure 1. The association between body weight and Tac C, on day 7 after transplantation among patients with different CYP3A5
genotypes. (A) Patients who received 2 mg/day as Tac starting dose. (B) Patients who received 3 mg/day as Tac starting

dose. Shaded part is the target Tac C; range (5-8 ng/ml).

Table 4A. The achievement of Tac target C, level among patients with 2 mg/day starting dose.

BMI (kg/m?)

<5 ng/ml 5-8 ng/ml >8 ng/ml
<18.5 17 2.0+0.0 3.7+3.8 16 (94.1%) 0 (0.0%) 1 (5.9%)
"""" 185-239 43 20100  31xl4 0235 38 (884%) 5 (1L6%) 0 (00% 0336
""""" >4 10 20500 26611 C00000% 0 0% 0 0%

Table 4B. The achievement of Tac target C; level among patients with 2.5 mg/day starting dose.

<5 ng/ml 5-8 ng/ml >8 ng/ml

<18.5 2 2.5+0.0 7.8+3.7 0 (0.0%) 1 (50.0%) 1 (50.0%)
18.5-23.9 12 2.5+0.0 5.4+2.7 0.532 6 (50.0%) 5 (41.7%) 1 (8.3%) 0.456

>24 1 2.5+0.0 4.8 1 (100.0%) 0 (0%) 0 (0%)

Table 4C. The achievement of Tac target C; level among patients with 3 mg/day starting dose.
BMI (kg/m?) n Dose C, (ng/ml) P <5 ng/ml 5-8 ng/ml >8 ng/ml P

<18.5 17 3.0+0.0 7.5£3.9 6 (35.3%) 4 (23.5%) 7 (41.2%)
18.5-23.9 62 3.0£0.0 6.1+2.4 0.289 19 (30.6%) 28 (45.2%) 15 (24.2%) 0.352

>24 25 3.0+0.0 59+2.4 11 (44.0%) 8 (32.0%) 6 (24.0%)

was not found among CYP3A5 expressers (Figure 1). However,
there was no correlation between Tac C; and the bodyweight in
either CYP3A5 non-expressers or CYP3A5 expressers (P>0.05).

This work is licensed under Creative Common Attribution-
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We divided the 189 patients into 3 groups according to
the BMI criteria published by National Health and Family
Planning Commission of China. Underweight was defined as
BMI <18.5 kg/m?, while overweight and obese were defined
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Figure 2. The association between BMI and Tac C; on day 7 after transplantation among patients with different CYP3A5 genotypes.
(A) Patients who received 2 mg/day as Tac starting dose. (B) Patients who received 3 mg/day as Tac starting dose. Shaded

part is the target Tac C range (5-8 ng/ml).

as BMI >24 kg/m?. The achievement of Tac target C, in each
BMI group was analyzed based on the different Tac starting
doses (Table 4A-4C). For patients who received the same Tac
starting dose, no significant difference was found in Tac C,
at day 7 among different BMI groups (Table 4A-4C). The per-
centages of underexposed patients, patients within the target
range, and overexposed patients were comparable among un-
derweight, normal, and overweight patients. However, more
than 80% of the patients who received a Tac starting dose of
2 mg/day were underexposed regardless of their BMI group
(Table 4A). In comparison, patients with a Tac starting dose
of 3 mg/day had a much lower percentage of underexposure
and a higher percentage of target range achievement in each
BMI group (Table 4C). For the association between BMI and
Tac C, on post-transplant day 7 among patients with different
CYP3A5 genotypes, a similar trend was found as that found
between body weight and Tac C, on day 7 (Figure 2). However,
no correlation was found between Tac C; and the BMI in ei-
ther CYP3A5 non-expressers or CYP3A5 expressers (P>0.05).

Kidney function, Tac adverse effects, and the rate of acute
rejection among renal transplant recipients

We classified the patients in 3 ways according to different fac-
tors, including Tac starting dose, Tac C; range at day 7, and
CYP3A5 genotype. There was no significant difference in the
Scr or eGFR at post-transplant day 7, day 30, or 1 year af-
ter transplantation among patients with different Tac start-
ing dose, and we found no difference among the 3 Tac C,
range groups (Tables 5, 6). The rates of DGF and AR within
30 days post-transplant were also comparable among these
groups (Tables 5, 6). Although there was a significant differ-
ence in the Tac C; at day 7 between CYP3A5 non-expressers
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and expressers, the renal function after transplantation and
the rates of DGF and AR within 30 days after transplant were
all comparable between the 2 groups with different CYP3A5
expression (Table 7).

Multivariate logistic regression model

We chose age, sex, height, body weight, BMI, CYP3A5 geno-
type, biopsy-proven acute rejection (BPAR) rate, and Tac initial
dose for univariate analysis with Tac C_. To identify indepen-
dently associated factors with Tac C, we selected a multivar-
iate logistic regression model using these parameters, whose
P value was less than 0.3 in the univariate analysis. The mul-
tivariate analyses demonstrated that CYP3A5 genotype and
Tac initial dose were independently associated with Tac C in
renal transplant recipients (Tables 8, 9).

Discussion

This study demonstrated that dosing Tac at a low, fixed dosage
(2 mg/day) resulted in Tac underexposure in many patients,
while increasing the Tac starting dose to 3 mg/day (also a low,
fixed dosage) improved the achievement of Tac target C, and
decreased Tac underexposure significantly. Few studies have
investigated the association of body weight or BMI with Tac
exposure at the first measured steady-state blood sample.
Theoretically, for lipophilic drugs such as tacrolimus, the volume
of distribution might increase as body weight increases, which
would make dosing based on total body weight a reasonable
approach. However, the results of several studies show that
a Tac starting dose solely based on body weight might not be
appropriate for overweight patients. Rodrigo et al. concluded
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Table 5. Kidney function in different Tac starting dose recipients after transplantation.

2 mg n=70
Post-transplant day 7
C samoy 10188353
"""""" eGR (mUmin/173m) 997327

eGFR (ml/min/1.73 m?) 96.6+33.2

2.5 mg n=15 3 mg n=104 P
112.9+65.6 108.5+60.5 0.443
91.8+42.5 97.9+37.8 0.356
13.3% (2/15) 18.3% (19/104) 0.225
114.8+27.2 107.2+26.9 0.336
89.7+25.8 92.9422.6 0.189
2.9% (2/51) 6.5% (2/31) 0.435
118.1+60.8 109.8+61.6 0.443
82.5+45.9 92.3+37.7 0.132

Scr — serum creatinine; eGFR — estimated glomerular filtration rate; DGF — delayed graft function; AR — acute rejection.

Table 6. Kidney function in different Tac levels recipients after transplantation.

<5 ng/ml n=107

5-8 ng/ml n=51 >8 ng/ml n=31

Post-transplant day 7

eGFR (ml/min/1.73 m?) 98.6+32.5

118.6+79.2 90.5+28.8 0.137
96.8+35.5 111.7433.3 0.205
19.6% (10/51) 12.9% (4/31) 0.178
115.4429.4 105.6+25.8 0.523
80.6+17.3 89.9+21.7 0.325
2.9% (2/51) 6.5% (2/31) 0.632
118.8+40.6 95.5423.5 0.325
97.5+36.9 105.6+35.5 0.256

Scr — serum creatinine; eGFR — estimated glomerular filtration rate; DGF — delayed graft function; AR — acute rejection.

that overweight renal transplant recipients are more prone
to develop initial high exposure (C; >15 ng/mL) compared to
non-overweight recipients [10]. Sawamoto et al. demonstrated
that the average Tac maintenance dose in patients with a BMI
greater than 25 is significantly lower than in patients with a
BMI less than 25 [14]. Recently, Andrews et al. [15] confirmed
that dosing Tac based solely on body weight results in over-
exposure in more than half of overweight or obese patients.
Miyamoto et al. [16] reported that the Tac concentration in fat
tissue was lower than expected based on the lipophilicity of
the drug. These intra-fat tissue measurements also support the

This work is licensed under Creative Common Attribution-
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in vivo findings that dosing Tac entirely based on body weight
tends to cause overexposure in obese patients. Tac binds to
FK-binding protein (FKBP) to exert its immunosuppressive ef-
fect. Erythrocytes contain a high level of FKBP, and thus Tac is
extensively distributed to the red blood cell compartment [17].
One could argue that the Tac initial dose should be based on
the total number of erythrocytes, instead of the body weight.
However, such a theoretical dosing basis is impractical in dai-
ly clinical work, especially since during surgery, substantial
changes in hematocrit may occur. When deciding on the Tac
starting dosage, racial differences are another factor that one
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Table 7. Kidney function in different CYP3A5 genotype groups after transplantation.

CYP3A5 non-expressers

CYP3A5 expressers

(CYP3A5 *3/*3) n=93 (CYP3A5*1/*3 and *1/*1) n=96 -
Post-transplant day 7
"""""" Sor(umov) 1058s504 10858558 0332
"""""" eGRR (mUmin/L73m) 1026:326 988329 0189
"""""" The rate of DGF 161%(15/93)  198%(19/9%) 0608
"""" Posttransplantday30
"""""" Ser(umolt) 122241088 11564594 0657
"""""" eGRR (mUmin/L73m) 774234  gszes oA
"""""" Therateof AR 43% @93  73%(98)  oas
"""" Posttransplant one year
"""""" sermolty 1028268 10084395 0223
"""""" eGRR (mUmin/L73m) l068:366  orss27 0233

Scr — serum creatinine; eGFR — estimated glomerular filtration rate; DGF — delayed graft function; AR — acute rejection.

Table 8. Univariable OR for patients with Tac C_.

Age 0.024 0.745
Gender 0095 0191
Mgt 0100 0176

(Bglzi% :)artoeven acute rejection 0.036 0.527

Bodyweight -0.168 0.021
BMI 7777777777777777777 —0.14é 777777 0.04;1 77777777
 CvPmsgenotype 0213 0003
| Tacstartingdose 0456 w001

should consider. Asian patients, such as Chinese, generally
weigh less and have smaller, less various BMIs compared to
white people. As shown in our study, the mean bodyweight of
the Chinese patients was 58.5+10.1 kg and the mean BMI was
21.1+3.1 kg/m?, which is much lower and less varied compared
with the (largely white) patients in the study by Andrews et
al. (with a median body weight of 78.9 (37.6-123.1) kg and a
median BMI of 25.6 (17.2-42.2) kg/m?) [15]. Considering the
limited evidence for dosing based on body weight, a low fixed
Tac starting dose may be reasonable for Chinese transplant re-
cipients. We showed that in patients who received the same
Tac starting dose, no significant difference was found in Tac
C, at day 7 among different body weight groups. Our results
confirm that dosing Tac based on body weight is not a rational
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Table 9. Multivariable model of adjusted OR for patients with

Tac C,,.

Gender 0.007 0.928
""""" Height 0400 0398
7777777777 Bodywelght —1.050””7” 0.238””””7
7777777777 BMI 0.675””7” 0.368””””7
””””” CYP3A5 genotype 0273 <0001
""""" Tac starting dose 0511 <0001

approach. We also confirmed the strong impact of CYP3A5 gen-
otype on Tac pharmacokinetics. Further studies are required
to identify the optimal fixed Tac starting dose that could im-
prove the achievement of target Tac concentration among pa-
tients with different BMls.

Many studies have shown that high Tac trough concentrations
are associated with drug toxicity and adverse effects [18-23].
Aiming for a lower Tac target concentration did not increase
the incidence of acute rejection, although this was initially ex-
pected [24-26]. Several investigators have attempted to iden-
tify the optimal Tac concentration range with the lowest inci-
dence of rejection and acceptable toxicity [27-29]. The findings
of these reports were conflicting and limited by their retro-
spective design, limited numbers of patients, and different co-
immunosuppressive medication. Recently, Bouamar et al. [26]
pooled the data of 3 large randomized-controlled trials (RCTs)
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and studied the relationship between Tac exposure and the in-
cidence of BPAR. They demonstrated that there was no associ-
ation between Tac C; and the incidence of acute rejection. At
present, the optimal target range of Tac C, remains controver-
sial. In our study, a low fixed starting dose (2-3 mg/day) and a
low target Tac C; range (5-8 ng/ml) were used, and most pa-
tients received basiliximab induction therapy. Although many
patients (especially those receiving with 2 mg/day) were un-
derexposed at day 7 (more than 50%), the Tac dosage was
adjusted according to our target range immediately after the
first measurement. Moreover, the eGFR levels, and the rates
of DGF and AR within 30 days’ post-transplant, among the 3
Tac C, range groups were not different. Meanwhile, there was
no association of the Tac C; on post-transplant day 7 with the
serum creatinine, eGFR levels, the rate of DGF, and the rate of
AR. The above results indicated that the impact of such short-
term (1 week) Tac underexposure on the allograft outcome
was limited and could be remedied by TDM. In view of the ex-
cellent outcome of patients with a Tac trough below 5 ng/mL
on day 7, a lower Tac target concentration should be consid-
ered. However, to implement this strategy in clinical practice,
such a reduced Tac target protocol first needs to be tested in
well-designed clinical trials with sufficiently large sample size
and longer follow-up.
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A limitation of this study is that it was a post hoc analysis. It
was unplanned and therefore the apparent differences and as-
sociations could be coincidental. Secondly, the Tac concentra-
tions were measured with immunoassay instead of mass spec-
trometry, which is now considered the criterion standard. In our
center, immunoassay was used for the routine determination
of Tac concentration at the start of the trial. Many transplant
centers worldwide still rely on immunoassays for TDM of Tac.

Conclusions

CYP3A5 genotype and Tac initial dose were independently as-
sociated with Tac C_ in renal transplant recipients. A low Tac
target C, range (5-8 ng/ml) with a low fixed starting dose
(3 mg/day) might be safe and effective among Chinese kidney
transplant recipients, although many recipients showed un-
derexposure. More studies are required to explore the optimal
fixed dose for Chinese kidney transplant recipients.
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