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Multivariate analysis: Orthogonal Projections to Latent Structures Discriminant
Analysis (OPLS-DA) of urine samples showing a separation between decrease
versus stable GFR (Q²= 0.411). The features responsive for the separation were
identified by a loading–plot and a panel of predictive biomarkers was settle.
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Mann–Whitney test was used for underline significant features for
comparisons between two groups. By a multivariate receiver operating
characteristic curve (ROC curve), the diagnostic ability of our model was
tested showing how the best model is obtained by considering 14
features (AUC= 0.801).
In conclusion these preliminary results suggest that the GFR evolution at
12 months can be predict by measuring the urinary levels of selected
metabolites at 3 months post KTx.
Based on these promising first results, we aim to increase our
metabolites exploration by applying a MS metabolomics approach to the
cohort. The combination of the different analytical and clinical datasets
will probably help us to improve our model and to extract common traits
that will constitute key elements in the perspective of a more
comprehensive vision of the biochemical events that occur during the
Kidney function degradation.
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Introduction
Chronic kidney disease (CKD), is a common disease that affects 5 to 10% of the general population(1). When its most severe form called end-stage renal
disease (ESRD) occurs, kidney transplantation (KTx) is regarded as the most favorable approach in terms of quality of life, morbidity and mortality(2).
However, KTx is not devoid of risks and the follow-up of kidney graft function is crucial in the management of kidney transplantation recipients (KTRs) (3)(4).
Today, routine techniques for monitoring renal function are based on serum creatinine that remains rather imprecise to accurately reflect the renal function
which is classically estimated (eGFR). GFR (Glomerular Filtration Rate) can be precisely measured but its measurement is time-consuming and therefore
rarely performed in clinical routine. Because of these limits the need of new biomarkers able to precisely estimate the renal function or even predict its
evolution in KTRs patients is a key challenge to improve patients’ management.
In this project, by a NMR-based metabolomics approach we plan to identify several metabolites or a metabolomic pattern that could be correlated to
kidney function evolution by studying urine samples coming from French KTRs. Moreover, we aim also to improve our knowledge of the metabolome that
could be linked to a GFR decrease and by combining clinical and metabolomics data to obtain a model that could predict the kidney function issue.
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Primary ID $ClassID 0.499995 0.519994 0.539994 0.559994 0.579994 0.599994 0.619994 0.639994 0.659994 0.679993 0.699993 0.719993 0.739993 0.759993 0.779993 0.799993 0.819993 0.839993

50 increase 0.698026 0.680603 0.705874 0.706226 0.760883 0.730849 0.738885 0.749301 0.800615 0.809212 0.822572 0.90064 1.02119 1.10973 0.946431 1.04386 1.07535 1.38116

60 increase 0.504405 0.478155 0.484906 0.624457 0.688839 0.583906 0.654579 0.687058 0.792784 0.751194 0.845893 1.02187 1.23551 1.76637 1.48264 1.5578 1.57458 1.81259

110 decrease 0.416287 0.474052 0.442808 0.524393 0.587926 0.483227 0.513924 0.540307 0.621923 0.728671 0.655411 0.902762 0.980326 1.42792 1.20495 1.18943 1.11938 1.47185

120 decrease 0.532316 0.5797 0.592035 0.663615 0.756017 0.715402 0.722127 0.817743 0.872156 0.951407 0.962952 1.45712 1.3571 1.32504 1.41164 1.44692 1.53749 1.79942

150 increase 0.786556 0.796877 0.779158 0.810103 1.51248 0.824743 0.807048 0.816181 0.846253 0.89256 0.859157 0.899063 1.01012 1.17961 0.985119 0.97779 0.964608 1.03209

180 increase 0.961524 0.978694 0.976961 1.01294 0.993484 1.01237 0.986409 1.05185 1.05282 1.05615 1.02435 1.02491 1.16867 1.3774 1.1894 1.142 1.09907 1.19788

210 increase 2.93856 2.94182 2.98168 2.98893 3.00728 3.01501 3.02771 3.02529 3.23748 3.2588 3.27603 3.4301 3.67126 3.90331 3.77814 3.70866 3.9659 4.46218

270 decrease 0.72146 0.753035 0.749981 0.762326 0.753857 0.752956 0.733422 0.728262 0.746205 0.767675 0.781124 0.774567 0.89743 1.0117 0.892226 0.830786 0.819959 0.900874

280 increase 0.960496 0.961298 0.960828 0.994124 1.0145 0.994008 1.01156 1.05437 1.09838 1.0484 1.00304 1.04463 1.343 1.45152 1.37253 1.32461 1.32522 1.44842

310 increase 0.298187 0.317726 0.293494 0.34146 0.37846 0.342547 0.392769 0.395653 0.424945 0.541136 0.544464 0.706441 1.0295 1.52927 1.29871 1.20886 1.24393 3.6925

320 increase 1.08339 1.06998 1.07512 1.1809 1.13993 1.08584 1.07501 1.05646 1.09275 1.15831 1.20912 1.16892 1.37436 1.73998 1.59539 1.50748 1.40509 1.63546

350 decrease 0.625229 0.630138 0.646858 0.682233 0.711757 0.769834 0.747625 0.820854 0.956372 1.11657 1.24401 1.37344 1.47245 3.99837 2.8411 2.30095 2.70559 3.29438

360 increase 91.265503 93.0756 93.322403 105.838997 96.5355 96.029404 97.8936 99.145897 102.403 109.001999 108.917 112.331001 115.952003 127.105003 135.619995 138.110001 151.016006 156.800003

390 increase 0.536056 0.542749 0.536719 0.580383 0.53615 0.559695 0.554238 0.542654 0.566238 0.551205 0.578236 0.589352 0.571149 0.660768 0.758806 0.667879 0.65253 0.654682

400 increase 0.719365 0.686363 0.707376 0.742972 0.732922 0.705323 0.731334 0.933386 9.74581 2.68397 1.0237 0.911114 1.03466 1.06468 0.966304 1.04498 1.55984 9.37744

430 decrease 1.62292 1.66622 1.65488 1.69543 1.69747 1.68438 1.70925 1.67007 1.72129 1.81219 1.88665 1.81011 2.06052 2.25025 2.14928 2.16286 2.28231 2.40563

440 decrease 1.0956 1.12558 1.1047 1.22421 1.1957 1.15305 1.17979 1.15452 1.15755 1.20143 1.26226 1.25458 1.26902 1.77115 1.71812 1.68319 1.63309 1.73222

520 increase 1.34018 1.37661 1.38413 1.43778 1.42586 1.41439 1.44178 1.48468 1.53904 1.57345 1.59926 1.67514 1.89083 2.08291 1.9125 1.90766 1.98752 2.25749

540 increase 0.661031 0.658006 0.640526 0.700409 0.71629 0.705068 0.712632 0.70594 0.783521 0.741188 0.75449 0.987653 0.959879 0.981332 0.976785 0.933246 0.988375 1.13557

580 decrease 0.880599 0.883307 0.884487 0.896446 0.903717 0.906449 0.891143 0.929729 0.907661 0.914038 0.908026 0.933718 1.14721 1.01653 0.973347 0.919299 0.973568 0.983036

600 increase 0.610639 0.598682 0.621672 0.612683 0.604161 0.604025 0.624123 0.612752 0.632956 0.637607 0.671687 0.633036 0.656302 0.810241 0.776178 0.690914 0.668674 0.708063

660 increase 0.606389 0.612101 0.632737 0.644611 0.656377 0.653184 0.680983 0.655315 0.667903 0.712399 0.765775 0.747746 0.882447 1.06539 0.938231 0.905318 0.920689 1.10187

670 increase 0.412446 0.417203 0.453955 0.568582 0.636724 0.546747 0.582482 0.552567 0.604454 0.668213 0.759851 0.791452 0.98601 1.54194 1.52892 1.60754 1.71298 1.95084

680 increase 1.24381 1.2661 1.2743 1.31339 1.33415 1.34218 1.31638 1.3673 1.35402 1.38312 1.41736 1.43846 1.67692 1.99398 2.34269 1.75375 1.79227 1.98649

740 decrease 1.09522 1.09284 1.09797 1.11816 1.11544 1.08544 1.09247 1.10582 1.08236 1.10981 1.10224 1.11733 1.34265 1.19849 1.1602 1.15278 1.18675 1.21448

750 decrease 0.786598 0.827045 0.857288 0.93834 0.977639 1.00849 1.03135 1.07466 1.1597 1.21992 1.31304 1.39794 1.56432 1.75475 1.76208 1.8545 2.0152 2.45256

760 increase 1.26097 1.2414 1.24509 1.32041 1.34171 1.31764 1.36195 1.37118 1.42553 1.53396 1.55084 1.52923 1.72392 2.08501 2.0609 1.98284 2.01074 2.44661

820 decrease 0.9412 0.969272 0.980451 0.990535 0.995467 0.985528 1.00198 1.03199 1.08454 1.12936 1.13568 1.24539 1.39157 1.71682 1.54589 1.40578 1.51076 1.81747

830 increase 0.678626 0.692324 0.667044 0.705808 0.688156 0.669802 0.697226 0.673725 0.696364 0.713472 0.709314 0.683262 0.80649 0.958943 0.817329 0.880647 0.809922 0.946693

840 increase 0.644111 0.647141 0.658583 0.730714 0.723244 0.676674 0.679999 0.722228 0.75522 0.785905 0.766308 0.818465 1.13361 1.02572 1.016 1.15402 1.11908 1.10629

890 increase 0.761816 0.756297 0.788546 0.80036 0.789355 0.810758 0.809672 0.845158 0.850944 0.813425 0.831035 0.868185 1.0154 1.12505 1.01569 0.980062 1.01432 1.12233

900 increase 0.834411 0.890407 0.871911 1.04047 0.939466 0.923308 0.929359 0.981494 1.06821 1.14874 1.09016 1.23001 1.44325 1.78656 1.84001 1.68998 1.59344 2.11812

950 decrease 1.09359 1.12185 1.13337 1.12161 1.12063 1.12095 1.10695 1.11439 1.12 1.14786 1.20263 1.19401 1.34576 1.53311 1.41233 1.34842 1.35237 1.43706

960 decrease 0.846937 0.849478 0.857127 0.868754 0.859804 0.86149 0.844023 0.874564 0.919126 0.894651 0.881602 0.887074 1.16373 1.01147 0.948602 0.907252 0.934611 1.01378

990 decrease 0.515637 0.512843 0.513559 0.511053 0.51531 0.520653 0.509431 0.453579 0.448746 0.500684 0.512737 0.536036 0.523764 0.586846 0.582206 0.572062 0.584146 0.629963


