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Optimized Tacrolimus Therapy in the Early Stage after Renal Transplantation

Sang-Il Min, M.D., Seong Yup Kim, M.D., Sang Hyun Ahn, M.D., Chin Koo Chung, M.D.,
Seung-Kee Min, M.D., Jongwon Ha, M.D., Sang Joon Kim, M.D.

Department of Surgery, Seoul National University College of Medicine, Seoul, Korea

Purpose: Immunosuppressive regimen based on reduced-dose Tacrolimus (TAC) is widely accepted in the field
of renal transplantation. However, optimal targetsfor TAC whole blood trough concentrations during the early
period after kidney transplantation remain uncertain.

Methods: A total of 184 consecutive adult renal transplant recipients with triple immunosuppression
(TAC/Mycophenolate/corticosteroid) were included in this study. According to the trough level of TAC at day
7 after transplantation, patients were classified as low TAC concentration (LT, <10 ng/ml, n=85), intermediate
TAC concentration (IT, 10~ 15 ng/ml, n=75), and high TAC concentration (HT, >15 ng/ml, n=24) groups.
Rate of acute rejection, graft function and side effects of TAC within 1 yr after transplantation were evaluated.
Results: There was no difference in trough concentrations of TAC at 2 weeks, 1 month, 3 months, 6 months
and 12 months after transplantation among the three groups. Significantly higher incidence of acute rejection
within 2 weeks after transplantation was observed in LT group compared with IT and HT groups (17.4%, 5.6%
and 4.8%, respectively, P=0.037). HT patients showed significantly better estimated glomerular filtration rates until
6 months after transplantation than IT and LT patients (75.5+24.8 vs. 63.8£12.8 and 64.3+15.2 ml/min at 6
months, P=0.03). There was no significant difference in TAC toxicity in terms of post-transplant diabetes and
renal toxicity.

Conclusion: Short-term high TAC exposure immediately after kidney transplantation may provide lower incidence
of acute rejection and better restoration of graft function compared with low or intermediate TAC exposure.
(J Korean Surg Soc 2010;79:428-435)
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A ol4 e W 184 0|49 A9l 3k F tacrolimus
(Prograf®, Astellas Pharma Korea, Seoul, Korea)S 4%} 7] &
wolol A4l A§ B4 B A7I5h B4l Agol4
= A8 e A AL 184S tF o Z el of
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el 912 o 9zl 1= AUTHIRB No. H-1007-213-325).

WA A A Z = ZE 3R ol A TAC, mycophenolate mo-
fetil (MMF), 2=H|Zo| 9] AkA] @ ¥ A A9t TACE
T 19 A5H 0.16 mg/kg®] &3F& obH, A 23] & 1}
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A= 17Dl kA 24350t MMFE 75 AdRE
19 1~15 g2 23] vro] AT Foslgich. ZdlRolEe
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Fig. 1. Changes in tacrolimus trough level. (A) Tacrolimus trough levels were gradually tapered to 6~8 ng/ml at 1 year after transplantation.
(B) Patients were classified according to tacrolimus trough level at 7 days after transplantation. LT = low tacrolimus group (FK <10
ng/ml, n=85); IT = intermediate tacrolimus group (FK 10~ 15 ng/ml, n=75); HT = high tacrolimus group (FK> 15 ng/ml, n=24).

*P <0.001.
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Table 1. Demographic and baseline characteristics of study population

FK<10 (n=85) FK10~15 (n=75) FK>15 (n=24) P-value
Sex (male : female) 44 : 41 48 : 27 11:13 0.17
Age (yr) 40.7£12.6 38.4+12.9 39.5+12.7 0.52
FK trough level at POD*7 8.0+1.6 11.9+1.4 19.2£3.5 <0.001
BMI' (kg/mz) 19.1£7.8 19.946.6 20.6+5.3 0.63
Causes of ESRD'

IgA nephropathy 13 (15.3) 20 (26.7) 4 (16.7)

Diabetic 7 82) 3 (4.0) 1 4.2)

Hypertensive 16 (18.8) 9 (12.0) 3 (12.5) 0.13

CGN' 7 (8.2) 8 (10.7) 4 (16.7)

Others 15 (17.6) 9 (12.0) 3 (12.5)

Unknown 26 (30.6) 22 (29.3) 5 (20.8)

Donor age (yr) 41.8+12.9 37.0£11.2 37.4+13.5 0.04
Dialysis duration (mo) 43.7+44.8 27.3+41.5 27.1£37.0 0.10
HLA' mismatch 3.29+1.57 3.20+1.53 2.71£1.52 0.26
HLA DR mismatch 1.05+0.67 1.04+0.65 0.83+0.64 0.34
Re-transplantation (%) 7.1 18.7 8.3 0.073
Donor type (LDKTﬂ : DDKT*%*) 49 : 36 (42.4) 9:16 (21.3) 17 : 7 (29.2) 0.017
Simulect induction (%) 71.8 54.7 45.8 0.02

*POD = postoperative day; "BMI = Body mass index;
= human leukocyte antigen; LDKT =
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Fig. 2. Incidences of acute rejection. (A) Cumulative probability of acute rejection and (B) frequencies (%) of acute rejection within 2

weeks after transplantation. *P <0.05.
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Table 2. Univariate and multivariate analysis findings for risk factors of early acute rejection within 2 weeks after kidney transplantation

Univariate* Multivariate
Covariate "

OR 95% crt P-value OR 95% CI P-value
Donor age 1.04 1.001~ 1.080 0.046 1.02 0.981~ 1.062 0.308
DDKT' 2.07 0.827~5.194 0.120 1.38 0.516~3.688 0.521
No. of HLA' mismatch 1.24 0.908 ~ 1.699 0.176 1.098 0.788~1.531 0.581
Recipient age 1.037 1.000~ 1.075 0.052 1.022 0.981~ 1.065 0.303
HT' 0.279 0.089~0.877 0.029 0.348 0.107~1.135 0.080

*The other variables that did not meet criteria (P<0.10) for inclusion into the multivariate analysis were recipient body mass index
(P=0.792), retransplantation (P=0.785) and duration of dialysis (P=0.302). TOR = odds ratio; *CI = confidence interval; DDKT = deceased
donor kidney transplantation; "HLA = human leukocyte antigen; HT = high tacrolimus.
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Fig. 3. Changes in eGFR. (A) HT group showed significantly improved graft function until 6 months after transplantation compared to
LT and IT patients and (B) until 12 months after transplantation in analysis of LDKT recipients. *P <0.05; Tp<o.0L.
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AR o3k HEdAE A ck(Table 2). vkl Al
o4 ¥ 1 o]lell TAC 8% HA 55 ATEE A
st 7] AFRES Aol oJu] QA Eol 53 LH|Eo]
E 34 ool uh-es}A] 9k ATGU} OKT39] X871 HQ
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Hzol= &34 FA7Fkge] o5 7 dae

FA AXENL2L LT A 154%, IT AT 6.7% 2 HT 3 2
IR 3.4%2 LT A4 o =2 S B9 ckp= & 5 99

0.08). 7] ¥4 AFHks9 84S H7hslr] 3 2
T B4 7]Z2F ed¥ (0odds ratio (OR), 1.04; 95% con-
fidence interval (CI), 1.001~1.080; P=0.046), 3} <17
(OR, 1.04; 95% CI, 1.000~ 1.075; P=0.052)°]| 25+ oW 7|
AR e A e HT $HAHE(OR,
0.279; 95% CI, 0.089~0.877; P=0.029)> LT 3F=}oll H]
Z7] FAA TN 13 o] Ykt HATFA; Aol A,

HLA 890 243 58 Zatejo] Aadt chls H4olA

3) TAC sko| mwE oAl 7|5

Aol & 11374719 A17]%52 Fig. 3A%k 2t} HT 34
T oA = 1, 30, 6/ E 2 12708 9] eGFRO]
Z}ZF 79.4+16.4 ml/min, 75.1+21.2 ml/min, 72.0£16.0 ml/min,
75.5+24.8 ml/min©| At} o] & 7L XA ol A 66.5+15.2 ml/
min, 62.7+12.1 ml/min, 63.8£12.8 ml/min, 65.5+15.0 ml/min
ol IT 3HAr, 62.6+16.9 ml/min, 63.7£15.8 ml/min, 64.3£15.2
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Fig. 4. Tacrolimus toxicity within 1 year after transplantation according to tacrolimus trough levels at 7 days after transplantation. (A)
The frequency (%) of tacrolimus renal toxicity identified and (B) Post-transplant diabetes mellitus developed. There were no sig-

nificant differences among study groups.

ml/min, 68.0+18.5 mlmin®] LT A7} v]2sle] B |
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