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Abstract

Background: Assessing medication adherence among patients postkidney transplant is vital to provide the best chance
for kidney survival following transplantation. Currently, the immunosuppressant therapy adherence instrument (ITAS)
is the only validated questionnaire that is widely used among Western patients after organ transplant. However, this
tool has never been used in Thailand.

Methods: This study was divided in 2 phases. First, a cross-sectional study was conducted to validate the Thai-version
ITAS in a small group of patients postkidney transplant using Cronbach’s coefficient was employed to determine
the reliability of the questionnaire. Second, a retrospective cohort study was conducted to determine the effect
of medication adherence on primary composite renal graft outcome, including graft failure, graft rejection, GFR
decline >50% or biopsy-proven interstitial fibrosis and tubular atrophy (IFTA), among patients postkidney transplant.
Kaplan-Meier was applied to determine incidence of composite graft outcomes in both groups. Multivariate Cox
regression was applied to assess the factors associated with medication adherence, and renal allograft outcome.
Results: In Phase I, ITAS was validated in among 40 patients postkidney transplant. Cronbach’s coefficient of
the validated Thai version ITAS was 0.88. In Phase I, 198 patients postkidney transplant were enrolled to assess
medication adherence using the validated Thai-version ITAS. In this study, 153 (77.27%) patients achieved good
adherence (ITAS score = 12) while, 45 (22.73%) exhibited poor adherence (ITAS score <12). No significant difference
was found in baseline characteristics among patients between both groups and no factor significantly correlated with
medication adherence. Kaplan-Meier analysis showed higher incidence of composite renal allograft outcome among
patients with good adherence compared with poor adherence. From multivariate analysis, factors associated with
composite graft outcome included AKI donor, ECD donor, and poor medical adherence (ITAS score <12) with adjusted
hazard ratio 4.00 (95%CI 1.25-12.86), 4.11 (95%Cl 1.28-13.19), and 4.05 (95%Cl| 1.42-11.54), respectively.
Conclusion: Assessing patient medication adherence using feasible and reliable tools is vital to achieve treatment

goal providing the best chance for kidney survival and function.
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Baseline characteristics

Good adherence (N=153) | Poor adherence (N=45)| P-Value

Age (Mean + SD) 42.59 + 11.87 41.21 £ 10.94 0.487
Male 96 (62.7) 25(55.6) 0.384
Career (Number, %)
Employee 104(67.9) 36(80.0) 0.318
Government officers 37(24.2) 8(17.8)
Agriculture 7(4.6) 0(0)
Unemployed 5(3.3) 1(2.2)
Religious (Number, %)
Buddhism 149(97.4) 45(100) 0.549
Islamic 4(2.6) 0(0)
Transplantation type (Number, %)
Deceased-donor kidney transplantation 69(45.10) 19(42.22) 0.487
Living-related kidney transplantation 80(52.29) 26(57.78)
Pre-emptive transplantation 4(2.61) 0(0)
Immunologic risk (Number, %)
HLA-MM = 0 15(9.80) 2(4.44) 0.594
HLA-MM > 0 138(90.20) 43(95.56)
PRA 0% 125(81.70) 34(75.56) 0.444
PRA >0% 28(18.30) 11(24.44)
Induction regimen (Number, %)
No induction 65(42.48) 25(55.56) 0.122
Anti-IL2 88(57.52) 20(44.44)
Tacrolimus formulation (Number, %)
Immediate release 117(76.47) 33(73.33) 0.666
Prolong-release 36(23.53) 12(26.67)
CYP3A5 (Number, %)
Expresser 81(52.94) 21(46.67) 0.705
Non-expresser 72(47.06) 24(53.33)
Comorbidities (Number, %)
Diabetes Mellitus 16(10.46) 3(6.67) 0.448
Hypertension 114(74.51) 39(86.67) 0.087
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Baseline characteristics Good adherence (N=153) | Poor adherence (N=45) | P-Value
Dyslipidemia 26(16.99) 5(11.11) 0.370
Cardiovascular disease 14(9.15) 5(11.11) 0.707
Congestive heart failure 9(5.88) 3(6.67) 0.846
Cerebrovascular disease 3(1.96) 1(2.22) 0913
Baseline eGFR (Mean + SD) 70.52 + 24.69 64.97 +25.26 0.206

CKD etiology (Number, %)
Unknown 85(55.56) 24(53.33) 0.792
Diabetic nephropathy 10(6.54) 1(2.22) 0.267
leA nephropathy 17(11.11) 5(11.11) 1.000
Other GN 28(18.30) 13(28.89) 0.219
Others 13(8.50) 2(4.44) 0.273
Pre-transplant dialysis (Number, %)
Hemodialysis 129(84.31) 37(82.22) 0.906
Peritoneal dialysis 20(13.07) 7(15.66)
Pre-emptive kidney transplantation 4(2.61) 1(2.22)
Type of donor (Number, %)
Standard 23(33.33) 6(31.58) 0.885
AKI donor 30(19.61) 8(17.78) 0.784
Expanded criteria donor 16(10.46) 5(11.11) 0.846
Drug interaction with tacrolimus (Number, %)
Non-dihydropyridine calcium channel blocker 26(16.99) 4(8.89) 0.183
Ketoconazole 4(2.61) 2(4.44) 0.529
Pills burden
Total
< 15 tablets (Number, %) 63(41.18) 15(33.33) 0.344
> 15 tablets (Number, %) 90(58.82) 30(66.67)
Tacrolimus level (Mean + SD) 5.60 £ 1.13 5.74 £ 0.94 0.442
Mean tacrolimus dose (Mean + SD) 3.36+1.46 3.26+1.62 0.676

(ITAS = 12 pguuy; Auswdelunsleeing, ITAS < 12: anusiudelunisloeilia)
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Variables OR ‘ 95% Confidence interval ‘ P-Value

Age (years) 1.01 0.98,1.04 0.485
Female 0.74 0.38,1.45 0.385
Dialysis vintage (years) 1.02 0.93,1.13 0.571
BMI; kg/m? 0.99 0.91,1.06 0.731
Comorbidities 0.91 0.47,1.78 0.792
Medical scheme

SSS/UC 0.59 0.83, 1.64 0.869
Career

Employer 1.00

Government officer 0.39 0.37, 1.15 0.316

Agriculture 0.65 0.47,2.79 0.547

Unemployed 0.32 0.86, 2.50 0.775
Religious

Buddhism 1.00

Islamic 0.56 0.98, 1.86 0.649
Transplantation type

Living-related kidney transplantation 0.85 0.43,1.66 0.63
Immunologic risk

HLA-MM > 0 0.43 0.09,1.94 0.272

PRA >0 0.69 0.31,1.53 0.364

Negative crossmatch 0.40 0.11,1.41 0.156
Pills burden

Total pills > 15 tablets 0.71 0.35,1.44 0.345

Immunosuppressive agents > 15 tablets 0.88 0.09,8.67 0.913
Induction regimen

Prolong-release tacrolimus 0.85 0.40,1.81 0.666
Drug interaction with tacrolimus

Non-dihydropyridine calcium channel blocker 0.48 0.16,1.44 0.191

Ketoconazole 1.73 0.31,9.78 0.534
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Study Variables

HR

Univariate Analysis

Multivariate Analysis

P-value

95% ClI |P—value| HR | 95% ClI

Age (years) 0.99 | 0.97,1.03 0.943
Female 0.97 | 0.50, 1.88 0.939
Dialysis vintage (years) 0.98 | 0.89, 1.07 0.637
BMI (kg/m?) 0.99 | 0.91, 1.07 0.836
CYP3A5 polymorphism
Expresser 1.00
Non-expresser 0.58 0.21,1.60 0.294
Transplantation type
DDKT 1.00
LRKT 0.78 | 0.41,1.50 0.459
Immunologic risk
HLA-MM > 0 0.79 | 0.24, 2.60 0.704
PRA > 0% 1.60 | 0.81,3.14 0.172
Donor’s type
Standard donor 0.92 | 0.34, 257 0.887 1.00
AKI donor 416 |1.34,1293 | 0.014 4.00 |1.25,12.86 | 0.020
ECD donor 262 | 1.14,6.03 0.023 411 |1.28,13.19 | 0.017
ITAS Score
Score = 12 1.00 1.00
Score < 12 292 | 1.42,6.00 0.003 405 |1.42,11.54 | 0.009
Pills burden
Total pill > 15 tablets 382 | 1.49,9.82 0.005 2.63 | 0.55,1259 | 0.225
Immunosuppressant > 15 tablets 296 | 0.90,9.77 0.074 1.00
Tacrolimus formulation
Immediate-release tacrolimus 1.00
Prolonged-release tacrolimus 0.46 | 0.18,1.19 0.109
Mycophenolic acid formulation
Mycophenolate mofetil 1.00
Enteric-coated mycophenolic sodium 1.24 | 0.63, 2.47 0.531
Drug-drug interaction with tacrolimus
Non-dihydropyridine calcium channel blocker | 1.17 | 0.51, 2.67 0.711
Ketoconazole 0.52 0.16, 1.69 0.275
Intra-patient tacrolimus variability
High intra-patient variability 2.82 | 1.39,5.72 0.004 1.60 | 0.48,5.28 0.440
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