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RINGKASAN 
 

HUBUNGAN ANTARA KEBERADAAN BAKTERI FUSOBACTERIUM 
DENGAN KEJADIAN KANKER RONGGA MULUT 

(Meta-Analisis) 
 

Ariefian Erlangga 
 
 

Rongga mulut memiliki mikrobiota terbesar kedua setelah usus, yang 
ditempati sejumlah lebih dari tujuh ratus spesies bakteri. Zhang, et al. 
mengemukakan tiga mekanisme aksi mikrobiota rongga mulut pada proses 
patogenesis kanker. Fusobacterium merupakan salah satu bakteri yang berperan 
pada proses patogenesis kanker rongga mulut. Beberapa penelitian masih 
menunjukkan kontroversi mengenai peran aktif Fusobacterium pada 
karsinogenesis di rongga mulut. 

Kanker rongga mulut adalah neoplasia ganas yang muncul di bibir, rongga 
mulut atau kelenjar ludah. Tingkat kematian kanker rongga mulut mendekati 50%. 
Secara global, insiden pada pria 1,5 kali lebih tinggi daripada wanita, sedangkan di 
Amerika Serikat (AS) rasio pria banding wanita adalah dua banding satu. Kondisi 
gigi dan oral hygiene yang buruk merupakan faktor risiko oral squamous cell 
carcinoma (OSCC). Alkohol dan tembakau merupakan penyebab OSCC pada 
sekitar 90% kasus. Human Papillomavirus (HPV) juga teridentifikasi sebagai 
etiologi dari OSCC pada sekitar 2-4% kasus. Sekitar 10% kasus tidak terdapat 
faktor-faktor risiko tersebut, diduga terdapat peran mikrobioma, tetapi masih belum 
banyak dipublikasikan. 

Jenis penelitian ini adalah meta-analisis. Meta-analisis dapat didefinisikan 
dengan dua cara yaitu sebagai sarana menggabungkan hasil penelitian kuantitatif 
atau sebagai metode yang digunakan untuk mencapai ukuran efek kuantitatif 
berdasarkan hasil studi individu. Protokol penelitian telah terdaftar di database 
PROSPERO. Setiap artikel penelitian ditentukan dengan kualifikasi berupa 
rumusan population, intervention, comparation, outcome and study design 
(PICOS). Penelusuran artikel penelitian melalui empat database elektronik yaitu 
PubMed central and publisher website, Cochrane library, ResearchGate, dan 
SAGE journals. Batasan waktu terbit artikel tidak dibatasi, penelusuran dilakukan 
selama satu bulan mulai 4 Juni 2022 hingga 4 Juli 2022. 

Penilaian hubungan keberadaan bakteri Fusobacterium dengan kejadian 
kanker rongga mulut berdasarkan hasil kultur positif bakteri pada sampel swab, 
biopsi atau operasi jaringan situs tumor dibandingkan hasil kultur negatif kemudian 
dinilai jumlah sampel yang didapatkan hasil keganasan pada biopsi situs kanker dan 
jaringan normal. 

Artikel penelitian dilakukan seleksi berdasarkan kriteria inklusi, eksklusi, 
menyingkirkan duplikasi, serta melakukan critical appraisal. Diperoleh 531 artikel 
penelitian teridentifikasi melalui pencarian database dan 8 artikel penelitian 
teridentifikasi melalui pencarian sitasi. Artikel duplikasi sebanyak 27, artikel yang 
tidak memenuhi syarat oleh perangkat otomatis sebanyak 6, tersaring sebanyak 498 
artikel penelitian. Dua artikel penelitian dalam bahasa asing selain Bahasa Inggris 
dan Bahasa Indonesia, 5 artikel tidak tersedia naskah lengkap, dan 18 artikel 
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penelitian hanya berupa abstrak yang dapat diunduh. Naskah lengkap dikeluarkan 
sebanyak 471 artikel dengan alasan, 214 artikel tidak sesuai dengan PICOS, 13 
artikel berupa meta-analisis, 26 artikel berupa penelitian telaah sistematis, 11 artikel 
berupa laporan kasus, 4 artikel berupa penelitian retrospektif, 108 artikel berupa 
tinjauan pustaka, 95 artikel berupa editorial. Artikel yang dimasukkan kembali 
sebanyak 35 artikel dan 8 artikel tidak dimasukkan kembali. Dua puluh tujuh artikel 
dinilai kelayakan menggunakan The Newcastle-Ottawa Scale (NOS) for assessing 
the quality of nonrandomised studies in meta-analyses untuk desain penelitian case 
control (Newcastle-Ottawa quality assessment scale case control studies), tidak ada 
artikel dikeluarkan. Artikel penelitian terpilih ditampilkan dalam preferred 
reporting items for systematic reviews and meta-analysis (PRISMA) 2020 flow 
diagram dan analisis data menggunakan software Review Manager (RevMan) 5.3.  

Analisis sensitivitas dilakukan dengan memasukkan high quality study/ low 
risk bias serta mengeliminasi studi pada skor high risk of bias dan very high risk of 
bias. Forest plot OR kejadian kanker rongga mulut didapatkan uji heterogenitas (I2) 
71%, random effect method, dengan confidence interval 95% CI95% p = 0,04, 
jaringan mukosa dengan Fusobacterium positif memiliki risiko 3,78 kali terjadi 
keganasan. Funnel plot OR menunjukkan tidak adanya bias publikasi yaitu pada 
sisi kiri dan kanan simetris, serta keseimbangan jarak antar artikel penelitian. Forest 
plot RD kejadian kanker rongga mulut didapatkan uji heterogenitas (I2) 11%, fixed 
effect method, dengan CI95% p = 0,03, jaringan mukosa dengan Fusobacterium 
positif memiliki risiko 0,02 kali terjadi keganasan. Funnel plot RD menunjukkan 
tidak ada bias publikasi yaitu pada sisi kiri dan kanan simetris, serta keseimbangan 
jarak antar artikel penelitian. 

Kesimpulan dari penelitian ini adalah terdapat hubungan antara keberadaan 
bakteri Fusobacterium dengan kejadian kanker rongga mulut.  
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SUMMARY 
 

ASSOCIATION BETWEEN THE EXISTENCE OF FUSOBACTERIUM 
BACTERIA AND THE INCIDENCE OF ORAL CANCER 

(Meta-Analysis) 
 

Ariefian Erlangga 
 

The oral cavity has the second largest microbiota after the intestine, which 
is home to more than seven hundred species of bacteria. Zhang, et al. proposed three 
mechanisms of action of the oral microbiota in the pathogenesis of cancer. 
Fusobacterium is one of the bacteria that plays a role in the pathogenesis of oral 
cancer. Several studies still show controversy regarding the active role of 
Fusobacterium in carcinogenesis in the oral cavity. 

Oral cancer is a malignant neoplasia that appears on the lips, oral cavity or 
salivary glands. The oral cancer mortality rate is close to 50%. Globally, the 
incidence in men is 1.5 times higher than in women, while in the United States (US) 
the ratio of men to women is two to one. Dental condition and poor oral hygiene 
are risk factors for oral squamous cell carcinoma (OSCC). Alcohol and tobacco are 
causes of OSCC in about 90% of cases. Human Papillomavirus (HPV) is also 
identified as the etiology of OSCC in about 2-4% of cases. Approximately 10% of 
cases do not have these risk factors, it is suspected that there is a role for the 
microbiome, but it is still not widely publicized. 

This type of research is a meta-analysis. Meta-analysis can be defined in 
two ways: as a means of combining quantitative research results or as a method 
used to achieve quantitative effect sizes based on individual study results. The study 
protocol was registered in the PROSPERO database. Each research article is 
determined with qualifications in the form of population, intervention, comparison, 
outcome and study design (PICOS) formulations. Searching research articles 
through four electronic databases, namely PubMed central and publisher website, 
Cochrane library, ResearchGate, and SAGE journals. The time limit for publishing 
articles is not limited, the search is carried out for a month from June 4, 2022 to 
July 4, 2022. 

Assessment of the association between the presence of Fusobacterium 
bacteria and the incidence of oral cancer based on positive bacterial culture results 
on swab, biopsy or surgery samples of tumor site tissue compared to negative 
culture results, then assessing the number of samples that obtained malignant results 
on cancer site biopsies and normal tissue. 

Research articles were selected based on inclusion, exclusion criteria, 
eliminating duplication, and conducting critical appraisals. Obtained 531 research 
articles identified through database searches and 8 research articles identified 
through citation searches. 27 duplication articles, 6 articles that did not qualify by 
automated tools, filtered 498 research articles. Two research articles are in foreign 
languages other than English and Indonesian, 5 articles are not available in full text, 
and 18 research articles are only abstracts that can be downloaded. Complete 
manuscripts were issued as many as 471 articles with reasons, 214 articles not in 
accordance with PICOS, 13 articles in the form of meta-analysis, 26 articles in the 
form of systematic research studies, 11 articles in the form of case reports, 4 articles 



xv 
 

in the form of retrospective studies, 108 articles in the form of literature reviews, 
95 articles in the form of an editorial. 35 articles were resubmitted and 8 articles 
were not resubmitted. Twenty-seven articles were assessed for feasibility using The 
Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomised studies 
in meta-analyses critical appraisal tools for case control (Newcastle-Ottawa quality 
assessment scale case control studies) research design, no article were issued. 
Selected research articles are displayed in preferred reporting items for systematic 
reviews and meta-analysis (PRISMA) 2020 flow diagram and data analysis using 
Review Manager (RevMan) 5.3 software. 

Sensitivity analysis was carried out by including high quality studies/ low 
risk bias and eliminating studies with high risk of bias and very high risk of bias 
scores. From the OR forest plot for the incidence of oral cancer obtained 
heterogenity test (I2) 71%, random effect method, with CI95% p = 0.04, mucosal 
tissue with positive Fusobacterium has a risk of 3.78 times malignancy. The OR 
funnel plot shows that there is no publication bias, symmetrical on the left and right 
sides, as well as the balance of the distance between research articles. From the RD 
forest plot for the incidence of oral cancer obtained heterogenity test (I2) 11%, fixed 
effect method, with CI95% p = 0.03, mucosal tissue with positive Fusobacterium 
had a 0.02 times risk of malignancy. The RD funnel plot shows no publication bias, 
symmetrical on the left and right sides, as well as the balance of the distance 
between research articles. 

The conclusion of this study is that there is an association between the 
presence of Fusobacterium bacteria and the incidence of oral cancer. 
  



xvi 
 

ABSTRAK 
 

HUBUNGAN ANTARA KEBERADAAN BAKTERI FUSOBACTERIUM 
DENGAN KEJADIAN KANKER RONGGA MULUT 

(Meta-Analisis) 
 

Ariefian Erlangga 
 

Latar belakang: Kanker rongga mulut adalah neoplasia ganas yang muncul di 
bibir, rongga mulut atau kelenjar ludah. Tingkat kematian kanker rongga mulut 
mendekati 50%. Secara global, insiden pada pria 1,5 kali lebih tinggi daripada 
wanita, sedangkan di Amerika Serikat (AS) rasio pria banding wanita adalah dua 
banding satu. Kondisi gigi dan oral hygiene yang buruk merupakan faktor risiko 
oral squamous cell carcinoma (OSCC). Alkohol dan tembakau merupakan 
penyebab OSCC pada sekitar 90% kasus. Human Papillomavirus (HPV) juga 
teridentifikasi sebagai etiologi dari OSCC pada sekitar 2-4% kasus. Sekitar 10% 
kasus tidak terdapat faktor-faktor risiko tersebut, diduga terdapat peran 
mikrobioma, tetapi masih belum banyak dipublikasikan. Fusobacterium 
merupakan salah satu bakteri yang berperan pada proses patogenesis kanker rongga 
mulut. Beberapa penelitian masih menunjukkan kontroversi mengenai peran aktif 
Fusobacterium pada karsinogenesis di rongga mulut. 
Tujuan: Mengetahui hubungan antara keberadaan bakteri Fusobacterium dengan 
kejadian kanker rongga mulut. 
Metode: Protokol penelitian telah terdaftar di database PROSPERO. Penelitian 
meta-analisis, rumusan population, intervention, comparison, outcome, dan study 
design (PICOS), pencarian artikel dari empat database PubMed, Cochrane library, 
ResearchGate, dan SAGE journals. Artikel terpilih tidak dibatasi tahun publikasi, 
penelusuran dilakukan selama 1 bulan mulai 4 Juni 2022 hingga 4 Juli 2022. 
Penilaian hubungan keberadaan bakteri Fusobacterium dengan kejadian kanker 
rongga mulut berdasarkan hasil kultur positif bakteri sampel swab, biopsi atau 
operasi jaringan situs tumor dibandingkan hasil kultur negatif kemudian dinilai 
jumlah sampel yang didapatkan hasil keganasan pada biopsi situs kanker dan 
jaringan normal. Analisis sensitivitas dilakukan dengan memasukkan high quality 
study/ low risk bias serta mengeliminasi studi pada skor high risk of bias dan very 
high risk of bias. 
Hasil: Total artikel penelitian 539, terpilih 27 artikel yang memenuhi kriteria 
inklusi dan eksklusi. Keberadaan bakteri Fusobacterium pada kejadian kanker 
rongga mulut menunjukkan hubungan yang signifikan (OR 3,78; CI95% 1,09 
hingga 13,18; p = 0,04; I2 71%. RD 0,02; CI95% 0,01 hingga 0,03; p = 0,03; I2 
11%). 
Kesimpulan: Terdapat hubungan antara keberadaan bakteri Fusobacterium dengan 
kejadian kanker rongga mulut. 
 
Kata kunci: Fusobacterium, kanker rongga mulut, OSCC, Cancer*, Tobacco use, 
Alcohol use, Healthy lifestyle, Health risk 
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ABSTRACT 
 

ASSOCIATION BETWEEN THE EXISTENCE OF FUSOBACTERIUM 
BACTERIA AND THE INCIDENCE OF ORAL CANCER 

(Meta-Analysis) 
 

Ariefian Erlangga 
 

Background: Oral cancer is a malignant neoplasia that appears on the lips, oral 
cavity or salivary glands. The oral cancer mortality rate is close to 50%. Globally, 
the incidence in men is 1.5 times higher than in women, while in the United States 
(US) the ratio of men to women is two to one. Dental condition and poor oral 
hygiene are risk factors for oral squamous cell carcinoma (OSCC). Alcohol and 
tobacco are causes of OSCC in about 90% of cases. Human Papillomavirus (HPV) 
is also identified as the etiology of OSCC in about 2-4% of cases. Approximately 
10% of cases do not have these risk factors, it is suspected that there is a role for 
the microbiome, but it is still not widely publicized. Fusobacterium is one of the 
bacteria that plays a role in the pathogenesis of oral cancer. Several studies still 
show controversy regarding the active role of Fusobacterium in carcinogenesis in 
the oral cavity. 
Objective: To determine the association between the presence of Fusobacterium 
bacteria and the incidence of oral cancer. 
Methods: The study protocol was registered in the PROSPERO database. Meta-
analysis research, population, intervention, comparison, outcome, and study design 
(PICOS) formulation, search for articles from four databases: PubMed, Cochrane 
library, ResearchGate, and SAGE journals. Selected articles are not limited by the 
year of publication, the search is carried out for 1 month from June 4, 2022 to July 
4, 2022. Assessment of the association between the presence of Fusobacterium 
bacteria and the incidence of oral cancer based on positive bacterial culture results 
on swab, biopsy or surgery samples of tumor site tissue compared to negative 
culture results, then assessing the number of samples that obtained malignant results 
on cancer site biopsies and normal tissue. Sensitivity analysis was carried out by 
including high quality studies/ low risk bias and eliminating studies with high risk 
of bias and very high risk of bias scores. 
Results: A total of 539 research articles, 23 articles were selected that met the 
inclusion and exclusion criteria. The presence of Fusobacterium bacteria in the 
incidence of oral cancer showed a significant association (OR 3.78; 95% CI 1.09 to 
13.18; p = 0.04; I2 71%. RD 0.02; 95% CI 0.01 to 0 .03; p = 0.03; I2 11%). 
Conclusion: There is an association between the presence of Fusobacterium 
bacteria and the incidence of oral cancer. 
 
Keywords: Fusobacterium, oral cancer, OSCC, Cancer*, Tobacco use, Alcohol 
use, Healthy lifestyle, Health risk  
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