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2/ 🚨Our topic from @KIReports: Early determination of Tacrolimus Concentration-Dose ratio 
identifies risk of allograft loss in kidney transplantation  
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3/ 🔅Calcineurin inhibitors (CNIs) are currently the cornerstone of maintenance therapy in 
kidney transplant recipients (KTR) 
📌Tacrolimus(Tac)-metabolized mainly via cytochrome CYP3A5 
📌It has narrow therapeutic index-needs strict therapeutic monitoring  
 
https://pubmed.ncbi.nlm.nih.gov/26950724/ 
 
4a/⁉️How to assess tacrolimus metabolism? 
 
 ▶️The ratio between the tac trough level, C0 (in ng/ml) on tacrolimus total daily dose, D (in 
mg), defined as C0/D, has been described as an efficient and simple tool to assess tacrolimus 
metabolism 
 
👀https://pubmed.ncbi.nlm.nih.gov/25340655/ 
 
5/ ⁉️How does tacrolimus metabolism affect KTR outcomes?  
✌Fast metabolizers- 
📌 Associated with ⏬kidney function after KT  
🚨They showed ⬇️eGFR at all time points  
🔬 More frequent first acute rejection (p = 0.008)  
 
https://www.nature.com/articles/s41598-021-95201-5 
 
6/ 📍Aims of this study 
✅Determine the reproducibility of the C0/D ratio after kidney transplantation  
✅To define the optimal and earliest time to consider patients as high metabolizers 
 
7/ 📍Study population 
🇫🇷France 
👨Adult patients who underwent KT between January 1, 2000, and December 31, 2019 
💊Functional allograft at 1 month after KT receiving either immediate-release or 

https://pubmed.ncbi.nlm.nih.gov/26950724/
https://pubmed.ncbi.nlm.nih.gov/25340655/


extended-release tacrolimus  
 
8a/ 
🔗C0/D - defined as ratio of blood tac trough level (ng/ml) to the daily total tacrolimus dose 
(mg) 
💊C0 was measured 12 hours (immediate release Tac) or 24 hours (extended release Tac) after 
drug intake 
 
8b/ 📍Based on C0/D ratio on more than 75% of previous dosages at a defined timepoints, 
KTRs classified as 
✅High tacrolimus metabolizers- High(C0/D ≤ 1.05)  
✅low metabolizers- Low(C0/D ≥ 1.05)   
✅Variable- patients not corresponding to either high or low 
 
9/📍 Study outcomes 
🥇To determine earliest accurate time for the categorization of High patients in first 6 months 
post KT  
🔅Other - patient and allograft survival, occurrence of a first rejection episode, infectious 
complications and allograft function 
 
10/📍Study population 
🌟n=1979 KTRs who were alive with a functional allograft 1 month after KT  
🌟During follow-up, 171 return-to-dialysis and 179 deaths were noted 
 



 
 
 
 
 
11/ 📌At T=1 month post KT, 752 KTRs (38%) were High of which 61% were still considered 
High at T=6 months 
 📌At T=2 months, 499 KTRs (25%) were High, 84% were considered High at T=6 months 
 



 
 
12/ 💥The tacrolimus coefficient variability calculated during the first year postKT was lower in 
High patients than in Low and Variable patients (27.1 vs. 30.8 vs 32.3, respectively) 
👉The complete characteristics of the patients at T= 2 months are described below 

 
 



13/ 📊Despite similar trough levels between groups over time, the mean C0/D remained <1.05 
in High patients, during complete follow up 
📌The density plot of all C0/D values among groups, defined at the second month post KT, 
confirmed good reproducibility over time from this time point 
 

 
 
14/  
📌High patients had a significantly ⤵️eGFR at 2 months than Variable and Low patients (46.1 
ml/min vs. 48.5 and 50.0 ml/min) 
⏩Higher rejection episodes during the first 2 months (6% vs. 4.3 and 3%) and  
⏩Higher CNI total dose (14.3 mg/d vs. 7.6 and 4.6 mg/day) 
 
15/ 👀Let's look at the graft survival 
📍The confounder-adjusted death-censored graft survival rates at 5 and 10 years postKT were  
💊83% and 70% for High patients, 89% and 73% for Variable patients, and 93% and 81% for 
Low patients, respectively(P <0.0001) 



 
 



 
 
16/👀What about graft loss? 
 🚨The adjusted risk of death-censored graft loss was significantly higher  in High patients 
(CS-HR 2.00, 95% CI=1.48–2.69) and Variable patients (CS-HR 1.51, 95% CI=1.17–1.97, P 
< 0.0001) than in Low patients 



 
 
17/  ⚡What is significant at T=2 months? 
👉From T=2 months, the occurrence of allograft rejection was significantly higher in High 
patients (CS-HR 1.71, 95% CI=1.15–2.54) and Variable patients (CS-HR 1.55, 95% CI 
1.07–2.54], P=0.0151) than in Low patients 

 
 



18/ 🔬What are the histopathologic findings? 
🚩High patients presented with a significantly higher occurrence of T-cell–mediated rejection 
and borderline lesions 
🚩The occurrence of antibody-mediated rejection did not differ between the groups 

 
 



 
19/ 🦠Infectious complications, anyone? 
🚩Severe infectious complications were more frequent in High patients than in Low patients 
(CS-HR=1.27, 95% CI=1.06–1.52, P=0.0274) 
🦠Though, the risk of CMV or BKV viremia was not significantly increased in high patients 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



20/  
📅On follow up, authors observed that the eGFR at 3 years was significantly lower in High 
patients than in Variable/Low patients (46.7 ml/min vs. 49.7 and 52.9 ml/min, respectively;  
P<0.0001) 
🔬Similarly arteriolar hyalinosis (ah>2) @1 year was significantly higher in High patients 

 
21/  
🌟To conclude, this study showed that patients with C0/D<1.05 for at least 75% of the 
time can be accurately categorized as high metabolizers (from 2nd month postKT) 
📌C0/D ratio is a simple tool, can be used in routine practice to identify patients at risk of 
allograft failure and rejection  
 
22/ 💣High patients defined as soon as the 2nd month carried significant worse outcomes 
than others 
⏫ Risk of allograft rejection (mainly TCMR) 
🚨Significant worse allograft survival and function  
⏫Burden of chronic vascular injuries 
⏫Greater nephrotoxicity 
 
23/ 📌High patients had greater nephrotoxicity with consequent impact on allograft survival  



🚩Most of them needed ⏫ CNI doses to reach the target trough levels, leading to ⏫tacrolimus 
peak levels- important initiators of nephrotoxicity 
https://pubmed.ncbi.nlm.nih.gov/29162334/ 
 
24/ 📌Limitations: 
📍Observational study- possible unobserved confounders cannot be excluded 
✂The lack of measures of tacrolimus AUC prevents definitive conclusion regarding the real 
exposure to CNI among High patients 
 
 
 

25/ 🏆Thank you! Please share this #skeetorial with your followers and friends 

🍃Thanks to @kireports.bsky.social @mchanmd.bsky.social @brianrifkin.bsky.social 
@sophia-kidney.bsky.social @drpriyajohn.bsky.social for 

the opportunity and @mchanmd.bsky.social @brianrifkin.bsky.social for feedback! 
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