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STSM at NOVA MATH, FCT NOVA, Lisbon, 

September 12 to October 4, 2022.

STSM host and supervisor: Dr. Marta B. Lopes

Topic:

About the STSM
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Regularized GLMs to analyze the association of gut 

microbiome with colorectal cancer.



Research project

Aim: Optimize regularized GLMs to analyze the 

association of gut microbiome with colorectal cancer.
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 CRC WG3 16S dataset

• 219 samples

• 503 features, including 
age, BMI, country, and 
genus counts.



Data preprocessing and 
transformation

Filtering

• Low abundance filtering 

Transformation

• Centered Log Ratio (CLR)

• Gaussian normalization (Z-score).
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 Included in the analysis

• 219 samples

• 156 features, including age, BMI, 
and genus counts.



Regularized GLMs
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 Optimize regularized GLM for a 
multiclass (healthy/adenoma/cancer) 
classification task. 

LassoElasti
c netRidge

 Group Lasso and sparse group 
Lasso for a binary (healthy/cancer) 
classification task. 

Sparse 
group 
Lasso

Group 
LassoLasso

 R packages glmnet, grplasso, 
SGL, and compositions.



Parameter tuning
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• Use a 10-fold cross-validation to select an
optimal value for the tunning parameter, λ.

• For each λ, a predictive model is fitted in the
training set (60% of the data) and then used
to predict the outcome value of each sample
in the test set (40%).



Findings
Multiclass models: Ridge and Elastic net 

applied on CLR transformed data showed 

higher accuracy.

8 / 0 5 / 2 0 X X 8

The accuracy of the multinomial models when working with 

separate datasets was higher (i.e., 0.66 to 0.7) compared to 

that achieved from the merged dataset (i.e., 0.52 to 0.61). 

class 1=adenoma; class 2=carcinoma; class3=healthy; Using data from Zeller et al. (2014).



Findings
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 The group Lasso and sparse group Lasso 

analysis for a binary (healthy/cancer) 

classification task is not stabilized yet. Low 

accuracy is observed. 



To summarize
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 Extended findings will be presented at the ‘6th 

Conference on Statistics and Mathematics’ 

organized at Leipzig University of Applied Sciences 

(Germany) on July 14-16, 2023.

 Factors such as the number of predictors, the 

sample size, and the desired sparsity level in 

the final model should be considered when 

selecting a regularization method. 
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Other STSM activities

• Attended the ‘II Workshop in Statistics for Health 
and Public Health’. 

• Gave a seminar on my current research and 
discussed it with interested researchers. 

• Visited the research group of Prof. Susana Vinga
at the Instituto Superior Técnico. 
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Post STSM collaborations​

• Working on two papers on microbiome research. 

• Co-supervising a master’s thesis at the Department 

of Biology, University of Tirana.

• Working on organizing a training school on statistical 

and machine learning modeling of biological data in 

October 2023 at the University of Tirana.
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Eliana Ibrahimi

Get in touch:

eliana.ibrahimi@fshn.edu.al

LinkedIn
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