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Recommendation of Personalized Surveillance Interval of
Colonoscopy via Survival Analysis
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A colonoscopy is important because it detects the presence of polyps in the colon that can lead to colon cancer.
How often one needs to repeat a colonoscopy may depend on various factors. The main purpose of this study is
to determine personalized surveillance interval of colonoscopy based on characteristics of patients including
their clinical information. The clustering analysis using a partitioning around medoids algorithm was conducted
on 625 patients who had a medical examination at Korea University Anam Hospital and found several subgroups
of patients. For each cluster, we then performed survival analysis that provides the probability of having polyps
according to the number of days until next visit. The results of survival analysis indicated that different survival
distributions exist among different patients” groups. We believe that the procedure proposed in this study can
provide the patients with personalized medical information about how often they need to repeat a colonoscopy.
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Table 2. Description of Comprehensive Medical Test Data

Numerical Variable

Categorical Variable

mean+SD count
Age(ttol), yr 51.65+8.75 Gender(Xd )
Blood pressure-contraction(2-+%71), mmHg  119.11x11.08 Female 199
Blood pressure-relaxation(& -©]$71), mmHg 72.64+9.29 Male 426
BMI(X A 225, kg/m® 24.34+2.85 Stress(ZE @ 2)
Height(71), cm 165.42+8.01 Need interview 44
Weight(#1%), kg 66.8£10.63  Normal 581
Hemoglobin(3 =22 1), g/dl 14.75+1.27 ABO Typing(8 ¢ #)
Erythrocytesedimentation rate(33), mm/hr 6.42+6.24 A 183
Neutrophil(F3 ), % 53.58+8.49 AB 91
Lymphocyte(2 31, % 35.52+7.77 B 185
Eosinophil(Z42HH), % 3.39+2.66 0 166
Total cholesterol(Z-Z#2~HZ), mg/dl 188.27£33.36  Hyperplastic Polyps_1"(13} AR 9] FZ24 &3
HDL-cholesterol(31H] 58| =& &), mg/dl 53.53+13.86 0 562
LDL-cholesterol(# ¥] 58| =& &), mg/dl 118.44429.3 > 1 63
Triglyceride(Z43 A1), mg/dl 137.02+94.94 Adenoma_1%(1x} AR HEA &3
Fasting blood glucose(&531), mg/dl 94.14#13.3 0 414
BUN(ZZ 24 24), mg/dl 13.1#328 > 1 211
Creatinine(= ] ©}E]d), mg/dl 0.96+0.17 Polyps_1%(12} 79 &% )
P(Ql), mg/dl 3471066 0 449
CA(Z), mg/dl 9.39+0.45 > 1 176
C-reactive protein(C-%¥F-3-A3 &), mg/dl 1.43+3.37 Polyps 2"(23 #A79] &% AT
CA19-9(3++¢ 19-9), U/ml 12524624 0 435
Insulin(S1€ &), ulu/ml 8.81+3.41 >1 190

Test interval(AR 7)), day

775.79+£382.92
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Table 3. Quantile of Having Adenoma by Final Cluster

Quantile .
Cluster n Risk
25% 50% 75%
SF 1 169 1,114 1,690 1,883 Low
SF 2 317 793 1,462 1,849 Middle
SF_3 139 546 767 1,372 High
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Table 4. Recommendation of Surveillance Interval of
Colonoscopy

Interval Suggestions Confidence Interval

Cluster (month) (month)
SF 1 55.4 (50.4, 60.4)
SF 2 48.0 (43.2, 52.7)
SF 3 25.1 (24.1, 26.2)
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Figure 8. Decision Tree to Find Out the Characteristics of Final Clusters
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