
Study on different NMR Serum Spectra Variable 
Selection Approaches for the metabolomic 

assessment of a novel PCOS treatment 
Roger Mallol, Julia Sigles, Jesus Brezmes, Nicolau Canyellas, Cinta Blade, Maria 
Vinaixa, Miguel Angel Rodriguez, Marta Díaz, Lourdes Ibañez and Xavier Correig 

Metabolomics Platform, Centro de Investigación Biomédica en Red de Diabetes y Enfermedades Metabólicas Asociadas (CIBERDEM) 
Universitat Rovira i Virgili, Avda. Països Catalans 26, 43007 Tarragona, Spain. 

[@] jesus.brezmes@urv.cat 

Dfsdfsdfdsfdsfdsfdsfdsfdsfdsfs 
fdsfdsfdfsdfdsfdsfdfdsfsdfdsfsdfdsfsdfdsfdsf 
   Metabolomic studies performed with NMR measurements face a high dimensionality problem due to the number of points that each 
spectrum has. Peak aligment, normalisation and baselinning are necessary steps that make the use of these spectra more complicated 
due to the inherent variability that these partially manual processes introduce. It would be desirable to compress each spectrum into a 
lower dimension dataset were all the relevant information is kept and most of the noise is removed. We have applied this philosophy to a 
real metabolomic study to assess a particular treatment with PCOS patients. 

   A total of 11 patients with Polycystic Ovary syndrome (PCOS) 
were followed from diagnosis (baseline state) up to 3 years 
during which they received combined low-dose therapy with 
Metformin, Flutamide and Pioglitazone plus an oral 
contraceptive .  
   NMR measurements were performed on both pre-treatment 
serum samples and on their corresponding samples at the end of 
the treatment in order to assess from a metabolic point of view 
the effectiveness of this clinical approach and possible changes 
in the metabolome of the patients.   One-dimensional 1H pulse 
experiments were carried out using the nuclear Overhauser 
effect spectroscopy (NOESY)-presaturation sequence and the 
1H Spectra of low molecular weight metabolites were performed 
using the Carr-Purcell-Meiboom-Gill sequence  

   Once the NMR spectra were phased, base lined, normalized, 
aligned and referenced  (all of the standard procedures before 
handing out a correct NMR spectra for any use) we proceeded to 
apply different pre-processing algorithms to see whether any of 
them had advantages over the rest. We compared the original 
spectra (without any pre-processing) to the following pre-
processing options: Mean centring, Autoscaling and Pareto 
Scaling. 
   Then we applied different variable selection methods such as 
Genetic Algorithms, Simulated Annealing, Wavelet Transforms 
and region selection based on Anova. 
  Finally we evaluated the approximations with a PLS-DA 
multivariate supervised classification algorithm to identify treated 
and baseline serum samples. 
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PLS-DA prediction accuracy in terms of Mean Square Error Prediction (PRED, 
lower values are better) and class identification success rate (SR, a value 
closer to 1 is better). The Calibration error is also presented (CAL) to look into 
the parsimoniousness of the model. Preprocessing steps: NP= no pre-
processing, MC=Mean centring, AS=autoscale, PS=Pareto Scaling.  
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   This contribution presents, for the first time, a deep 
study on different variable selection approximations 
on NMR serum measurements to see if there is a 
clear advantage on any of them compared to using 
the entire spectra.  From the results it is clear that 
reducing the number of variables of the original 
spectra with a clear criteria gives better results most 
of the time with fewer variables and, therefore, more 
parsimonious models. 
   Moreover, the automatic selection of different 
regions can be of great help in the process of 
discovering biomarkers and can give light in the 
underlying processes of a metabolic disease such as 
the PCOS syndrome. 
   On the other hand the results on the pre-processing 
methods is rather inconclusive. Some of the best 
results are obtained with no pre-processing at all, 
while in each situation a different pre-processing 
method seems to be the best. We need to study more 
deeply which approach should be taken in this 
regard. 


