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To the Editor,

In our previous study, we focused on vancomycin
pharmacokinetic in critically ill patients and vancomy-
cin-induced acute kidney injury (AKI) (1). Now, we
have new findings regarding the key role of volume of
distribution (V) in AKI prediction in this group. The
changes in vancomycin pharmacokinetic parameters
would be expectable in special groups of patients (2). V4
can be calculated through different equations. Eq. 1-3
are based on individualized data obtained from blood
sampling and pharmacokinetic analysis (3), while, Eq. 4
is based on data extracted from the population pharma-
cokinetic (4). V4 can be calculated individually either
based on the k values (slope of LnC ws. time curve)

(Eq. 1 and 2) or independent of k (Eq. 3) (5).
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While C/is clearance (L./h), % is elimination con-
stant (h!), 4, is the rate of drug infusion (mg/h), C is
the vancomycin concentration after the end of infusion
time (mg/L), Dose is the administered drug (mg), C,.
and C,;, are the steady-state peak and trough concen-
trations, respectively, and eGFR is the estimated glo-
merular filtration rate (ml/min/1.73m?) (4).

The results of Vg values calculated through the
aforementioned equations in the AKI and non-AKI
groups are presented in Table 1. V4 values derived from
individualized pharmacokinetic assessments (Vg 1,
2, 3) were much lower in the AKI group, while, for V4
4, the trend was reversed. Therefore, it seems that V4
calculation based on the population data would not be
a suitable surrogate for individualized assessment of V.

In order to assess the V cut-off points to predict
vancomycin-induced AKI, receiver operating charac-
teristic (ROC) curve was utilized. Cut-off points, area
under the ROC curves (AUCs), sensitivity, and speci-
ficity in AKI prediction are summarized in Table 1 and
Figure S1. According to the results, the individualized
V4 (V41, 2, 3) values could significantly predict van-
comycin-induced AKI with adequate sensitivity, speci-
ficity, and AUCs. Therefore, V4 values smaller than the
cut-off points could lead to vancomycin-induced AKI.
However, the V4 values obtained from the population
data (V4 4) showed a reverse trend and also failed to
significantly predict AKI occurrence.

Therefore, according to the results of the pre-
sent study, it seems that the reduced Vy value would
be a promising early predictor of vancomycin-induced
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Table 1. Comparison of calculated volume of distribution (V) values in AKI and non-AKI groups (N=53).

Volume of V;in AKI V3in Non-AKI Cut-off Area under the
distribution group group points for ROC curve Sensitivity | Specificity
Vy) (MeanzSD) (MeanzSD) AKI P-value (AUC) (%) (%)
Va(1) 65.77+47.51 L | 162.97+211.25 L <50.96 L 0.049 0.692 55.56 77.14
V4(2) 23.27+12.80 L | 52.87+34.38 L <30.27L | <0.001 0.829 77.78 80.00
Va(3) 66.15+46.38 L | 149.43+164.40 L <83.06 L 0.012 0.733 88.89 56.76
Va4 53.27#9.42 L 48.16+8.39 L >51.12 L 0.059 0.708 66.67 79.55

AKI. These reduced V4 values can be attributed to the
enhanced concentration changes (C,,,,-C,;,) based on
Eq. 3. Also, there are some other biological determin-
ing parameters that influence V4 values in patients sus-
ceptible to AKI that would be genetically governed in
this group of patients, although to date there is not
any published data. Interestingly, these results for V4 in
patients who developed to AKI were completely dif-
ferent from those with chronic kidney disease (CKD)
who have increased V4 values due to the enhanced
total body water, hypoalbuminemia, and decreased
protein binding (6). In this regard, we proposed early
assessment of Vy in vancomycin receiving patients to

predict the possible AKI development.
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Appendix — Supplementary file
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Figure S1. The area under the ROC curves of the volume of distributions (V4 (1), V4 (2), V4 (3), and V4 (4)) in the prediction of
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