
On-line supplement to: “N. Fananapazir, M. Li, D. Spentzos, C.F. Aliferis; Formative 
Evaluation of a Prototype System for Automated Analysis of Mass Spectrometry Data” 

 
Papers that explore the role of MS data in clinical applications 
 
Domains involve a variety of tissue types – blood serum, tissue biopsy, nipple aspirate fluid, pancreatic juice – in the 
analysis of a variety of cancers – ovarian1, , ,2 3 4, prostate5, , ,6 7 8, renal9,10, breast11,12, head and neck13, lung14, ,15 16, 
laryngeal17, hepatic18, cervical19, pancreatic20,21, colorectal22, bladder23 – and non-cancers – hepatitis18, and 
cerebrovascular accidents24. 
 
Table 1: Current methods used in MS data analysis 
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Metric 
 

Petricoin1 02/2002 ovarian cancer 100 16 100 216 1-fold  GA sensitivity/specificity 

Li12 05/2002 breast cancer 41 25 103 169 100-fold NR P multivariate sensitivity/specificity. 

Adam8 07/2002 prostate cancer 82 77 167 326 1-fold NRBPA DT sensitivity/specificity 

Qu6 07/2002 prostate cancer 96 92 197 386 10-fold NR P ROC-analysis 
DT (boosted) sensitivity/specificity. 

Vlahou4 02/2003 ovarian cancer 95 0 44 139 10-fold NRPA DT accuracy 

Yanagisawa15 08/2003 lung cancer 14 0 79 93 LOOCV  RBPA WFCCM accuracy 

Hilario16 09/2003 lung cancer 17 0 24 41 10-fold N PBA 

DT 
KNN 
MLP 
Naïve Bayes 

accuracy 

Kozak3 10/2003 ovarian cancer 56 19 109 184 1-fold NR P multivariate 
sensitivity/specificity 
ROC 
accuracy 

Won10 12/2003 renal cancer 6 15 15 36 0-fold  RBPA DT sensitivity/specificity 
accuracy 

Koopmann20 02/2004 pancreatic 
cancer 60 60 60 180 30-fold NRBP multivariate sensitivity/specificity 

ROC 

Wadsworth13 03/2004 head and neck 
cancer 102 0 99 201 1-fold NR P DT sensitivity/specificity 

Zhu18 08/2004 liver cancer 25 25 20 70 1-fold    PA DT sensitivity/specificity 
PPV 

Wong19 08/2004 cervical cancer 27 0 35 62 1-fold NRBPA ROC-analysis sensitivity/specificity 
positive/negative PV 

Prados24 08/2004 cerebrovascular 
accidents 0 21 21 42 10-fold NRBPA 

SVM 
KNN 
MLP 

sensitivity/specificity 

Vlahou23 08/2004 bladder cancer 33 92 105 230 1-fold N  PA DT sensitivity/specificity 

Yu22 11/2004 colorectal 
cancer 92 35 55 182 10-fold NR P  SVM 

NN sensitivity/specificity 
+ Overall study design key: n-fold: n-fold cross-validation, LOOCV: leave-one-out cross validation 
++ Pre-processing key: N: normalization, R: range restriction, B: baseline subtraction, P: Peak detection and/or 
binning, A: Peak alignment 
+++ Classifier key: SVM: support vector machine, NN: neural network, GA: genetic algorithm, DT: decision tree, 
MLP: multi-layer perception, KNN: K-nearest neighbour, WFCCM: weighted flexible compound covariate method 



 
Table 2: Report of Performance of Generated Models 

  

Prior 
familiarity 
with FAST-

AIMS 
and/or MS 

Computer time 
to generate 

model++

 
 
 

User time Strategies 
Employed+++

Estimated 
performance 

(ROC) 

 
Actual 

Performance 
(ROC) 

User 1 Y 8 hours 

LOOCV 
BC, PD, PA 
AF, RFE, HITON 
SVM-gauss 

0.810 0.802 

User 2 Y 9 hours 

10-fold 
BC,PD, PA  
AF, HITON 
SVM-poly 

0.773 0.779 

User 3 Y 19 hours 

10-fold 
BC,PD, PA 
AF, HITON 
SVM-poly 

0.760 0.773 

User 4 Y 3 hours 
10-fold 
HITON 
SVM-poly 

0.717 0.773 

User 5 N 55 hours 

10-fold 
BC,PD, PA 
AF, RFE, HITON 
SVM-gauss 

0.786 0.777 

FAST-
AIMS users 

User 6 N 22 hours 

 
 
 
 
 
 
 
 
 
 
 
 
 
< 30 minutes  

LOOCV  
BC,PD, PA 
AF, RFE, HITON 
SVM-poly 

0.789 0.773 

Expert Biostatistician+ 7 hours UDWT, BC, 
WFCCM 0.808 0.811 

+ Model developed independently of FAST-AIMS 
++ For FAST-AIMS users, time to generate model is computation time (not user time).  User time was < 30 minutes 
in all cases. 
+++ Strategies employed key: n-fold: n-fold cross validation, LOOCV: leave-one-out cross-validation, BC: baseline 
correction (Coombes), PD: peak detection (Coombes), peak alignment (Coombes), AF: all features, RFE: recursive 
feature elimination, SVM-poly: support vector machine (polynomial kernel), SVM-gauss: support vector machine 
(gaussian kernel), UDWT: undecimated discrete wavelet transformation, WFCCM: weighted flexible compound 
covariate method 
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