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[ Abstract] Objective: To systematically evaluate the relationship between periodontal disease and the risk of colorectal
cancer. Methods: Systematic review of literature on the relationship between periodontal disease and the risk of colorectal
cancer (cohort studies up to April, 2019) was conducted using 8 electronic databases; CBM, CENTRAL, CNKI, Embase,
PubMed, VIP, WanFang Data and Web of Science databases. Two researchers independently screened the literature and ex-
tracted data according to inclusion and exclusion criteria. Newcastle-Ottawa Quality Scale (NOS) was used to evaluate the
quality of included studies, and RevMan 5.3 was used to conduct meta-analysis. Results: A total of 8 cohort studies were
included. The combined sample size was 346,551 cases, including 131,333 cases in the periodontal disease group and 215,
218 cases in the non periodontal disease group. Meta-analysis showed that periodontal disease could increase the risk of colo-
rectal cancer [ RR=1.75(1.24 ~2.47) ,P =0.001 ]. Subgroup meta-analysis showed that the risk of colorectal cancer in
patients with periodontal disease diagnosed by self-report or professional dental examination both increased [ RR =1.48(1.18
~1.86),P=0.001],[RR=1.97(1.21 ~3.20) ,P =0.006] ; the risk of colorectal cancer in periodontal patients with fol-
low-up time of not less than 20 years or less than 20 years hoth increased [ RR =1.48(1.20 ~1.83),P <0.001],[ RR =
2.12(1.21 ~3.72) ,P =0.009] ; the risk of colorectal cancer in periodontal patients in North America or non-North Ameri-

ca both increased [RR =2.00(1.13 ~3.54),P =0.020],

N [RR=1.67(1.53 ~1.81),P <0.001]. Conclusion:
(B8] 2020-02-22 [f2EIEH] 2020-08-21 Current evidence suggests that periodontal disease may in-
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studies are needed to verify the above conclusions.
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Figure 1. Process of Literature Selection
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Table 1. Basic Characteristics of Included Studies

Included study  Research Age Diagnosis of Diagnosis of Follow up  Sample Periodontal  disease = Non periodontal dis-
area periodontal colorectal time size (n) group ease group
disease cancer (year) Colorectal  Total Colorectal  Total
cancer (n) cancer (n)
(n) (n)
HUj0§1 PP America 25 -74 B ICD-9 21 8,657 39 4,695 22 3,962
200319
Miche}ud DS America 40 -75 A C 26 19,933 65 1,945 406 17,988
2016011
Hu JM  Taiwan 40.20 B ICD-9-CM 3 212,974 1,411 106,487 643 106,487
201812
Michéud DS America 44 - 66 B C 14.7 6,056 86 4,346 30 1,710
2018113
Ahn J 2012015]  America =17 B ICD-10 12 12,605 32 2,205 7 10,400
Mai X 2016[16]  America 53-8 B C 12.20 1,337 17 1,022 2 315
Momen-Heravi America 30-55 B ICD-9 18 69,656 98 9,725 641 59,931
F2017017]
Amrg M Sweden 38 -77 A ICD 41 15,333 17 908 183 14,425
2010018

A'; Self reported periodontal history; B: Dental examination; C: Medical record, discharge or death certificate; ICD; International Classification of diseases; ICD-9-CM; In-

ternational Classification of Diseases, Ninth Revision, Clinical Modification.
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Table 2. Quality Evaluation of the Methodology of Included Studies

Included study Selection Comparability Outcome Total score
A B C D E F G H
Hujoel PP 2003’ 1 1 1 0 2 1 1 1 8
Michaud DS 2016 1 1 1 0 2 1 1 1 8
Hu JM 201812 1 1 1 0 2 1 1 0 7
Michaud DS 201813 1 1 1 1 2 1 1 0 8
Ahn J 201211 1 1 1 1 2 1 1 0 8
Mai X 2016:1¢] 1 1 1 1 2 1 1 1 9
Momen-Heravi F 20177 1 1 1 0 2 1 1 1 8
Arora M 2010018 1 1 1 0 2 1 1 0 7

A: Representativeness of the exposed cohort; B: Selection of the non exposed cohort; C: Ascertainment of exposure; D: Demonstration that outcome of
interest was not present at start of study; E: Comparability of cohorts on the basis of the design or analysis; F: Assessment of outcome ; G: Was follow-

up long enough for outcomes to occur; H: Adequacy of follow up of cohorts.
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2 N e gl B 0 & s RS [ RR = 1.75 (1. 24

Periodontal disease group  Non periodontal disease group Risk Ratio Risk Ratio
_ Study or Subgroup Events Total Events Total Weight M-H. Random, 95% Cl M-H, Random. 95% CI
Ahnd 2012 32 2208 7 10400  8.7% 21.56[9.53, 48.79] T
Arora b 2010 17 908 183 14425 12.6% 1.48[0.90,2.41] e
Hu J 2018 1411 106487 343 106487 16.9% 1.67 [1.54,1.82] e}
Hujoel PP 2003 34 4695 22 3962 12.3% 1.50[0.89,2.53] 3 -
Maix 2016 17 1022 2 35 4.2% 2.62[0.61,11.28] ]
Michaud DS 2016 B5 1945 406 17988 15.6% 1.48[1.14,1.82] e
Michaud DS 2018 86 4346 a0 1710 13.7% 1.13[0.75,1.70] S
Mamen-Heravi F 2017 93 9725 641 59931 16.0% 0.94 [0.76,1.16] it
Total (95% CI) 131333 215218 100.0% 1.75[1.24, 2.47] &
Total events 1765 2134 . . . .
Heterogeneity: Tau®=0.18; Chi®*=67.35, df=7 (F = 0.00001); F= 90% IU.U1 Uf1 1'0 100'

Testfor overall effect: Z=3.20 (P = 0.001) Reduce risk Increase risk
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Figure 2. Relationship between periodontal disease and colorectal cancer combined results of 8 studies by RR value
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Figure 3. Adjusted HR Value of 3 Studies Indicating the Relationship between Periodontal Disease and Colorectal Cancer
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Arara M 2010 17 a0 183 14425 21.8% 1.48 [0.80, 2.41] T
Michaud DS 2016 65 1945 406 17988 78.5% 1.48[1.14,1.82] | ]
Subtotal (95% CI) 2853 32413 100.0% 1.48[1.18, 1.86] *
Total events a2 580

Heterogeneity. Tau®= 0.00; Chi®= 0.00,df=1 (P =0.09), *= 0%
Test for averall effect: 2= 3.36 (P = 0.0008)
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Heterogeneity: Tau®= 0.28; Chi*= 67.13, df=4 (P < 0.00001); F= 93%
Test for overall effect. Z=2.74 (P = 0.008)
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Figure 4. Relationship between Periodontal Disease and Colorectal Cancer in Different Ways of Diagnosis

Periodontal disease group  Non periodontal disease group Risk Ratio Risk Ratio
Study or Subaroup Events Total Events Total Weight M-H. Random. 95% CI M-H. Random, 95% CI
1.4.1 Follow up time =20 year
AroraM 2010 17 a08 183 14425 18.0% 1.48[0.90, 2.41] o=
Hujoel PP 2003 a8 4685 22 3962 16.1% 1.50[0.89, 2.52] T
Michaud DS 2016 1] 1945 406 17988 65.0% 1.48[1.14,1.92] i3
Subtotal (95% CI) 7548 36375 100.0% 1.48[1.20, 1.83] *
Total events 121 611

Heterogeneity: Tau®= 0.00; Chi*= 0.00, df= 2 (P = 1.00);, #= 0%
Testfor overall effect 7= 3.69 (P = 0.0002)
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Subtotal (95% CI) 123785 178843 100.0% 2121.21,3.72] -

Total events 1644 1623

Heterogeneity: Tau®=0.32; Chi*=67.10, df = 4 (P = 0.00001); P= 94%
Test for overall effect Z= 2,62 (P =0.009)
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Figure 5. Relationship between Periodontal Disease and Colorectal Cancer in Different Follow-Up Time
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Periodontal disease group  Non periodontal disease group Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI
1.5.1 North America
Ahnd 2012 32 2208 i 10400 14.6% 21.56[9.53, 48.74] =
Hujoel PP 2003 39 4695 22 3962 17.7% 1.50[0.88, 2.53] i
Mal ¥ 2016 17 1022 2 18 8.8% 2.62 [0.61,11.28] = T
Michaud DS 2016 13} 1845 406 17988 19.9% 1.48[1.14,1.83] Rt
Michaud DS 2018 86 4346 30 1710 18.8% 113075, 1.70] =
Momen-Heravi F 2017 a8 9735 641 59931 20.2% 0.94 [0.76, 1.16] -
Subtotal (95% CI) 23938 94306 100.0% 2.00[1.13, 3.54] -
Total events 337 1108
Heterogeneity: Tau®=0.41; Chi*= 86.97, df=4 (P = 0.00001), F=91%
Testfor overall effect = 2.38 (P = 0.02)
1.5.2 Non North America
Arara b 2010 17 a08 183 14425 2.09% 1.48[0.90, 2.41] =
HuJm 2018 1411 106487 843 106487  87.1% 1.67 [1.54,1:82) !
Subtotal (95% CI) 107395 120912 100.0% 1.67 [1.53, 1.81]
Total events 1428 1026
Heterogeneity: Tau®= 0.00; Chi*=0.24, df=1 (P = 0.62), F=0%
Test for overall effect =11 98 (F = 0.00001)
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Figure 6. Relationship between Periodontal Disease and Colorectal Cancer in Different Research Areas
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Figure 7. Funnel Plot Meta-Analysis of Included Studies
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Table 3. Sensitivity Analysis of Included Studies ( Excluding Studies One by One)

Excluded study Heterogeneous results

Meta-analysis results

P P RR 95% CI P
Hujoel PP 2003 (% 91% <0.001 1.81 (1.24,2.64) 0.002
Michaud DS 2016 91% <0.001 1.86 (1.22, 2.85) 0.004
Hu JM 201812 90% <0.001 1.88 (1.15, 3.08) 0.010
Michaud DS 20183 91% <0.001 1.90 (1.29, 2.78) 0.001
Ahn J 2012013 78% <0.001 1.36 (1.07, 1.73) 0.010
Mai X 2016/1¢) 91% <0.001 1.72 (1.21, 2.45) 0.003
Momen-Heravi F 2017"7] 86% <0.001 1.97 (1.36, 2.86) <0.001
Arora M 201018 91% <0.001 1.81 (1.24,2.65) 0.002
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