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RINGKASAN 

ESKAWATI KURNIA D M. Identifikasi Penyakit Penyerta Kanker Paru-Paru 

Menggunakan Algoritma Deteksi Komunitas dan Teknik Optimasi. Dibimbing oleh 

WISNU ANANTA KUSUMA, MUSHTHOFA dan IRANDI PUTRA PRATOMO. 

 

Kanker paru-paru memiliki dua subtipe utama, yaitu Non-Small Cell Lung 

Cancer (NSCLC) dan Small Cell Lung Cancer (SCLC), dengan karakteristik 

biologis dan klinis yang berbeda. Keberadaan penyakit penyerta dapat 

meningkatkan kompleksitas kondisi pasien, sedangkan hubungan antarpenyakit 

dapat membentuk komunitas tumpang tindih. Penelitian ini bertujuan menganalisa 

performa DPSO-Fuzzy, pengaruh topologi jaringan, serta mengidentifikasi 

kandidat penyakit signifikan dan tumpang tindih pada jaringan NSCLC dan SCLC. 

DPSO-Fuzzy menggabungkan Discrete Particle Swarm Optimization untuk 

membentuk komunitas awal dengan fuzzy refinement untuk menghasilkan distribusi 

membership setiap node. Metode ini dibandingkan dengan sembilan algoritma pada 

lima jaringan benchmark, yaitu Karate, Dolphins, Football, Yeast-D2, dan Y2H. 

Evaluasi dilakukan menggunakan ONMI, Omega Index, community precision, 

community recall, dan community F1, kemudian dirangkum melalui Principal 

Component Analysis. Karakteristik topologi jaringan dianalisa menggunakan 

degree skewness dan Gini coefficient. 

Jaringan penyakit dibangun berdasarkan semantik similaritas Disease 

Ontology dari hasil text mining artikel PubMed. Threshold similaritas 0,6 

menghasilkan jaringan NSCLC dengan 410 node dan 1.053 edge serta jaringan 

SCLC dengan 456 node dan 1.246 edge. Analisa komunitas dilakukan pada 

komponen terbesar masing-masing jaringan. 

Hasil evaluasi menunjukkan bahwa tidak ada algoritma yang selalu unggul 

pada seluruh jaringan. DPSO-Fuzzy memperoleh performa agregat tertinggi pada 

Yeast-D2 dan Y2H serta menunjukkan hasil kompetitif pada Dolphins dan Football. 

Berdasarkan decision score, DPSO-Fuzzy, Fuzzy LPA, dan PSO-LPA menjadi tiga 

kandidat utama pada jaringan NSCLC dan SCLC. Fuzzy LPA menghasilkan fuzzy 

modularity dan stability tertinggi, sedangkan PSO-LPA menghasilkan jumlah 

overlapping nodes terbanyak. DPSO-Fuzzy lebih selektif dengan rata-rata 8,70 

overlapping nodes pada NSCLC dan 10 pada SCLC serta memperoleh purpose 

score tertinggi pada kedua jaringan. Analisa sensitivitas menghasilkan empat stable 

overlapping nodes pada NSCLC dan enam pada SCLC. Pulmonary embolism pada 

kedua jaringan dan cerebellar ataxia pada SCLC memiliki dukungan klinis paling 

kuat. Temuan lainnya lebih banyak mencerminkan hubungan biologis, anatomis, 

hierarkis, atau ontologis. Hasil penelitian ini merupakan kandidat hubungan 

penyakit yang masih memerlukan validasi menggunakan data klinis, multi-omics, 

atau rekam medis elektronik. 

Kata kunci: deteksi komunitas tumpang tindih, dpso-fuzzy, jaringan 

komorbiditas, kanker paru-paru, penyakit penyerta 



SUMMARY 

ESKAWATI KURNIA D M. Identification of Lung Cancer Comorbidities Using 

Community Detection Algorithms and Optimization Techniques. Supervised by 

WISNU ANANTA KUSUMA, MUSHTHOFA, and IRANDI PUTRA PRATOMO. 

 

Lung cancer has two main subtypes, namely non-small cell lung cancer 

(NSCLC) and small cell lung cancer (SCLC), with different biological and clinical 

characteristics. The presence of comorbidities can increase the complexity of 

patients’ conditions, while relationships among diseases can form overlapping 

communities. This study aimed to analyze the performance of DPSO-Fuzzy, the 

influence of network topology, and identify significant and overlapping disease 

candidates in NSCLC and SCLC networks. 

DPSO-Fuzzy combines Discrete Particle Swarm Optimization to form initial 

communities with fuzzy refinement to generate the membership distribution of each 

node. This method was compared with nine algorithms on five benchmark 

networks, namely Karate, Dolphins, Football, Yeast-D2, and Y2H. The evaluation 

was performed using ONMI, Omega Index, community precision, community 

recall, and community F1, which were then summarized using Principal 

Component Analysis. Network topological characteristics were analyzed using 

degree skewness and the Gini coefficient. 

The disease networks were constructed based on Disease Ontology semantic 

similarity from the results of text mining PubMed articles. A similarity threshold of 

0.6 produced an NSCLC network with 410 nodes and 1.053 edges and an SCLC 

network with 456 nodes and 1.246 edges. Community analysis was performed on 

the largest component of each network. 

The evaluation results showed that no algorithm consistently outperformed 

the others across all networks. DPSO-Fuzzy achieved the highest aggregate 

performance on Yeast-D2 and Y2H and showed competitive results on Dolphins 

and Football. Based on the decision score, DPSO-Fuzzy, Fuzzy LPA, and PSO-

LPA were the three main candidates for the NSCLC and SCLC networks. Fuzzy 

LPA produced the highest fuzzy modularity and stability, whereas PSO-LPA 

produced the largest number of overlapping nodes. DPSO-Fuzzy was more 

selective, with an average of 8,70 overlapping nodes in NSCLC and 10 in SCLC, 

and obtained the highest purpose score in both networks. The sensitivity analysis 

produced four stable overlapping nodes in NSCLC and six in SCLC. Pulmonary 

embolism in both networks and cerebellar ataxia in SCLC had the strongest clinical 

support. The other findings mostly reflected biological, anatomical, hierarchical, or 

ontological relationships. The results of this study represent candidate disease 

relationships that still require validation using clinical data, multi-omics data, or 

electronic medical records. 

 

Keywords: DPSO-Fuzzy, comorbidities, comorbidity network, lung cancer, 

overlapping community detection 
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