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Association Rule Mining to Identify Clinical Factors Linked to
Disease Severity in Liver Cirrhosis
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ABSTRACT

This study applies the association rule mining to identify critical clinical patterns linked to
different stages of liver cirrhosis. Utilizing data from the Mayo Clinic primary biliary cirrhosis
trial (1974-1984), the research analyzed 5,805 patient records after applying inclusion and
exclusion criteria. The Apriori algorithm was used to extract association rules, with measures
including support, confidence, and lift. The analysis revealed distinct factors associated with each
disease stage. For instance, Stage 1 was strongly linked with normal laboratory values like SGOT
and bilirubin. Stage 3 was predominantly associated with abnormal clinical markers, including
prothrombin time high, platelets count low, and age over 60. A dendrogram further clustered
these factors, visually reinforcing the associations. The discovered rules provide valuable insights
into the combinations of clinical and laboratory features that characterize cirrhosis progression.
These findings can aid in early risk stratification and inform clinical decision-making for targeted
patient management.
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2 (Stage_2) (38901A1 Lift gaga 10 d1AULIN

R LHS RHS Sup Conf Lift
1 Age 21 40 Stage 2 | 0.055 | 0.159 | 1.218
2 Albumin_Normal Stage 2 | 0.214 | 0.619 | 1.192
3 Copper_Normal Stage 2 | 0.108 | 0313 | 1.183
4 Tryglicerides_high Stage 2 | 0.064 | 0.185 | 1.156
5 SGOT_Normal Stage 2 | 0.002 | 0.004 | 1.132
6 Status_C Stage 2 | 0.225 | 0.652 | 1.102
7 Platelets_Normal Stage 2 | 0.290 | 0.840 | 1.072
8 Bilirubin_Nornal Stage 2 | 0.205 | 0.594 | 1.068
9 Age 41_60 Stage 2 | 0.244 | 0.706 | 1.042
10 Prothrombin_Normal Stage 2 | 0.343 | 0.992 | 1.022

R: rule; Sup: support; Conf: confidence; LHS: left hand side; RHS:
right hand side
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< y ' o w
19932821 2 (Stage 2)) 1ABITEIAINAT Lift gaga 10 1GULIN
v o { A o o d {
ngANuduRusHinedTesty Tsaduudeszezii 2 (Stage 2)
' TR { o A {
18un Age 41- 60 1Hussergniiluileseninaniniiga nazwa
M3AsI9Mieliian1s Nuaaaa1nd (normal) 109U 5
sren1sldun Albumin, Copper, SGOT, Platelets, It 0 &
. 1 <3 1AaaAa . . . A d '
Prothrombin 0613 15Aa10A1 Ttilo Triglycerides High Mmilua
a add o o 3 =
AnlnanneInu Tsadundeluszez 2 (Stage 2)

q' v o dadd 9 o v d'
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3 (Stage 3) 1389M1WA1 Lift gaga 10 d1AULIN

R LHS RHS Sup Conf Lift

1 Prothrombin_High Stage 3 0.019 | 0.054 | 1.866
2 Platelets_ Low Stage 3 0.078 | 0.223 | 1.573
3 Age_over_60 Stage 3 0.100 | 0.286 | 1.494
4 Status_D Stage 3 0.203 | 0.581 | 1.425
5 Cholesterol Normal Stage 3 0.024 | 0.069 | 1.360
6 Albumin_low Stage 3 0.222 | 0.637 | 1.323
7 Bilirubin_high Stage 3 | 0.203 | 0.582 | 1.312
8 Tryglicerides_high Stage 3 0.064 | 0.182 | 1.136
9 Copper_High Stage_3 0.269 | 0.772 | 1.107
10 SGOT_High Stage 3 | 0.348 | 0.999 | 1.002

R: rule; Sup: support; Conf: confidence; LHS: left hand side; RHS:
right hand side
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