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Introduction: Cutaneous T-cell lymphomas (CTCL) are heterogeneous lymphoproliferative disorders on a spectrum of dis-
ease presentation and severity. Around two-thirds of cutaneous T-cell lymphomas can be classi�ed as mycosis fungoides (MF)
or Sézary syndrome (SS). While advanced stages of MF and SS are associated with decreased survival and worse outcomes,
even early-stage patients can possess a variable course. Numerous deep sequencing studies have fallen short in identifying
genetic abnormalities that drive disease pathogenesis and predict prognosis. Large-cell transformation and elevated lactate
dehydrogenase levels are associated with worse prognosis in SS; however, such features cannot accurately prognosticate pa-
tient survival. There is a need for investigation that may assist in the prognostication of survival in patients with CTCL. Machine
learning methods may help to elucidate correlations between clinical and genetic factors to predict disease progression and
outcomes.
Objective: Using integrated clinical and genomic data from six international sequencing studies, this investigation aimed to
perform survival analysis to identify both clinical and genetic features of survival outcomes using arti�cial intelligence/machine
learning methods.
Methods: A total of 126 eligible patients were identi�ed, of which 99 had suf�cient clinical data and 88 had suf�cient clinical
and genetic data. Poisson distribution was used to assess genomic data and signi�cant genetic abnormalities for each indi-
vidual patient were linked with their corresponding clinical outcomes. Genetic inputs included mutational data at a frequency
of greater than or equal to four dataset occurrences. Multiple imputation using a random forest model was applied to all
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included variables (rate of missingness <10%). Overall survival was assessed using three separate cox models �t with patient
clinical, laboratory, or treatment covariates.
Ten-fold cross validated Least Absolute Shrinkage and SelectionOperator (LASSO) was applied using adaptive regularization,
and an iterated approach using 100 ten-fold cross validation repeats (resampling validation) to select the lambda value with
the highest average C-index. The one-standard-error rule was used for the adaptive LASSO, while the iterated LASSO penalty
was relaxed by 0.1. Prior to adjusting the lambdas, the best performing C-index was 0.73 and 0.64 for the adaptive LASSO
and iterated LASSO, respectively. Following adjustment, the C-indexes were 0.71 and 0.60. To elucidate genetic candidates,
we performed genome-wide association studies (GWAS) which used the false discovery rate (FDR) multiple comparisons
correction and adjusted for the �rst three principal components in a principal component analysis (PCA) that included the
imputed non-mutational covariates.
Results: We have used standard statistical and machine learning methodologies to elucidate prognostic factors in MF and
SS. Using standard cox regression analysis and in agreement with prior investigations, our investigation showed signi�cant
associations for age at diagnosis (hazard ratio = 1.06, P<0.001), stage at sampling (hazard ratio =1.99, P=0.007), and lymph
node involvement at diagnosis (hazard ratio = 4.59, P<0.001).
For the �rst time, using PCA-adjusted GWAS and iterated and adaptive LASSO, we demonstrate the association of mutated
genes with survival in patients withMF and SS (e.g. most signi�cant GWAS hazard ratio of 0.17, P=0.007, FDR=0.35). Moreover,
several mutated genes were associatedwith particularly poor outcomes and highmortality (e.g. most signi�cant GWAS hazard
ratio of 5.26, P=0.003, FDR=0.63). Mutated genes with the highest or lowest magnitude using LASSO effect estimates in
GWAS (lowest P values) were highly associated with survival outcomes. When present, the mutated genes carried signi�cant
prognostic implications for these patients.
Conclusions: Taken together, we demonstrate the potential of machine learning and arti�cial intelligence methodologies
for investigation of novel genetic associations with survival prognostication. Future investigations are needed to validate our
�ndings in prospective studies.
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