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Background: Therapeutic drug monitoring of immunosuppressants 

is essential, due to large intra- and interindividual variability of their 

pharmacokinetics and narrow therapeutic index. Determination of 

drug exposure by AUC0–24 requires multiple samples and this method 

is not feasible in clinical practice. Various approaches as trough 

concentration (C0), single concentrations within the dosing period (as 

C2) and limited sampling strategies have been examined. 

Objectives: To assess immunosuppressant dosing accuracy by per-

forming drug blood monitoring in two different methods: determining 

C0 and the area under the concentration–time curve (AUC0–12). 

Methods: Immunosuppressants (cyclosporine A, tacrolimus, everoli-

mus and sirolimus) concentration–time profiles of whole blood, and 

mycophenolate mofetil (MMF) concentration–time profile of whole 

blood serum was measured 12 h after the first dose. Mycophenolic 

acid (MPA) in serum was determined by HPLC; other immuno-

suppressants concentrations in blood were determined by LC-MS 

method. AUC0–12 were calculated using the Bayesian estimation and 

3-point limited sampling strategy. 

Results: C0 and AUC0–12 were determined for 614 kidney recipients 

with a graft life >  1 year. 

Dosing accuracy has been evaluated by determining C0 and AUC0–12 

and these parameters compliance within the immunosuppressants’ 

therapeutic ranges. It was found that AUC0–12 exposures were within 

the therapeutic range more often than C0 values in patients treated 

with cyclosporine. Similar results were obtained by analyzing other 

immunosuppressants’ AUC0–12 and C0 values compliances within 

therapeutic ranges. 

Different results were obtained, while analyzing MPA concentrations 

in serum, where C0 values were more often within the therapeutic 

range than AUC0–12 exposures. 

Moreover, it was found that immunosuppressants are administered 

at low doses more often when assessing C0 versus AUC0–12 in kidney 

recipients treated with CsA, while in other treatment arms immuno-

suppressants are administered at low doses more often when 

assessing AUC0–12 versus C0, except tacrolimus group, where over-

dosing is observed more often. 

Conclusions: The study results showed that determinations of C0 

and AUC0–12 give different results. This explains why we should not 

consider only one parameter before making decision and should take 

into account both pharmacokinetic indicators. These results also 

showed that mostly kidney recipients experience undertreatment, 

except when tacrolimus is administrated. Severe tacrolimus overdose 

is monitored by determining C0. 
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