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Abstract: Objective To systematically evaluate the diversity of oral flora in patients with pancreatic cancer.
Methods A cross-sectional study was conducted, focusing on the oral flora diversity profiles of patients
with pancreatic cancer. The studies were retrieved from PubMed, Web of science, EMbase, The Cochrane
Library, CBM, CNKI, Wanfang, and VIP databases, and the search period was from the establishment of
the database to July 15, 2023. According to the inclusion and exclusion criteria, two researchers screened
intensive review literature, extracted data and information, and carried out Meta-analysis using qualitative
systematic review and Review Manager 5.4. Results Seven cross-sectional studies were reviewed, including
187 patients with pancreatic cancer and 440 healthy controls. The results of meta-analysis showed that the
oral microbiota diversity Simpson index of patients with pancreatic cancer was reduced compared with that of
healthy controls. Qualitative analysis showed that the relative abundance of Firmicute, Prevotella, Roseburia,
and Streptococcus in patients with pancreatic cancer was higher than that in healthy people. The relative
abundance of Proteobacteria, Neisseria, Haemophilus, porphyromonas, and Haemophilus parainfluenza in
patients with pancreatic cancer was lower than that in healthy people. Conclusion Patients with pancreatic
cancer have distinct oral flora, which has high relative abundance of Firmicutes, Prevotella efc. and low
relative abundance of Proteobacteria, Neisseria, etc.

Key words: Pancreatic cancer; Oral microbiota; Systematic review; Meta-analysis

Funding: High-level Talents Project of Hainan Natural Science Foundation (No. 821RC745)

Competing interests: The authors declare that they have no competing interests.

. B AAFNMRBEEE D EEHSHRARE. FiE @iZPubMed, Web of science,
EMbase. The Cochrane Library, CBM. ¥ [E4n [, 75 7 Fo 255 35 ek IR % 5 0 IR B AL S AR 4N,
BB AT, AR AR IE R 2202347 A 158 ARSEANHRATR 5 L3R40 Uk . RIRBIEA1Z 8,
ARG FoReview Manager 543/ TMetap 47, R RANNTIMEET @A, G15187H MR
B, 40614 BT Metap T4 R R, S BT BB Aart, R B % o e A a % 4 M Simpson
P AR, AT BRI B H TR, SRAE. FHRA L. 4R ARG FE5 TR
#; BB EFENTBEAT, AR, E AL, MR E B S AT E e F AR TR
Ho B MMREEE v ERAAA — A, P BRAN., KA R FANMIE S P AT F A
B MM, AU A EHBAE A P i3 ALK,
KHEIR . MIRE; OREEAE; ALARM; Metap AT

- G REF 3 -

HhESZES. R7359 FR R CRIRBR 55)FRIRF(0OSID) :
WFS EER: 2023-09-06; EEIHHE: 2023-10-29 0 58
HEEWH: B aR8HAFRLEHZERALTTRE

( 821RC745)

R AR — PO LR . PG Z R RS

fEB@fL. 571199 o, AhESRALT AL o MRS fTIHRMRREYSE, REBOEE R
ferhs | CLRF ), FARAAER L 1%, BT Aepk
BEMEE: F (1971-) , %, Mid, g, 2%

INFERF I8 R AT R S 5 M5 E B A%, E-mail: 474938175@
qq.com, ORCID: 0000-0001-9603-3779

EHEBA: &% (1999-) , ¥, ME ik,
EENENBATRF S HIEEFH R, ORCID:
0009-0003-5148-1035

NITERAL , RN ) R0 AR ARV 22 [ At IX
B TS, O 2 U A S (e i)
AT ARSI R BRI IR T R T
AAIT . HOT . SR, RERIT %, |



AYBBRG 38132024 F 55514555288 Cancer Res Prev Treat,2024,Vol.51,No.2 e 105 -

BITHORA B, MR R IR A B AR YT
iR

1 A W R e 2 1 s b 3 700 22 Fh 4
W, EIAUEER O s NI SR R e, X T 4ERE
B AR & 2 BB Y, T R 2R
JEFRTE R N B M A R R 2R E, DS R 2R
PR L BT 2R A 171 B PR B ) A D A s Ak T 3l A
AT ERAS, XFRIREAE B FIEA R . AR K
B . RERACH . A, SRR IR AR
HEEMIIE . BEMAEDAEE RO ERE, D
PRRE 5 45 Tl 22 1] 1) 56 28 BRI 9 14 6 T
HORAL S 25 J i Dk 0 T s 8 5 11 s e 2 V)
P, S s wa o, Mk, &
ERAMBEIEECY AR kB, MR RE S
fat BT RE A 1 RS R RE AR e 22 5, (RRZ ARk
TR 25 R AR sE e —8 0P N TG
() Jg MR FR A 1 I BT IO AR, AR F SR RGN
TR R R AR 2 AR R, LU S
— I R IR A2 IR T R S

1 #AREFE
L1 gy AFHIERR AR i

PAFRE: (1) WRFEIEBY . Rl W7 i F 5%
(2) W4 MRS . 8 A 5w
BHAS I I A2 W R B e BT A (91, % B Ay £ e
N AR . PRI s (3) WF5ET7 k. SRAERT
FERRIERAEA ST BIARAE, @ 5d lumina MiSeq
HiSeqZF V-G AT I E B HE16SIRNA | 16StDN AL
FEEEAM )y (4) 43Hrdabr: Shannonfs %
Simpsonfg%k . Chaol#5%5%. MXTFJE . HEBRPRIME:
(1) R REEIRAHE R SCHR;  (2) dEr, 3
SR (3) Bl A TR IR STIR
1.2 SCHRAS 2R

K2 The Cochrane Library, PubMed, Web
of Science. Embase, CNKI. CBM. JJyfii4:ik
B P, A5 A A R T S TR 2 A M
AR BT TRTAIE Y, 2R I IR 25 M A 22202347 ]
15 H o Rz Rk E Y A dial a4 & a7 ik
11, JEARE A HOE R R A T R TR I A 2R AN
AT 225 SR, DAAb SR ORI DG Bk}, 3
K21 445 . Pancreatic Neoplasms, Pancreas Neo-
plasms, Cancer of Pancreas, Oral Microbiome
Oral Microflora, Oral Microbial Community, Oral

Microbiota, Salivary Microbiota, Saliva Sample

o WPOCKIRIDALEE . BRI . B . TR

WAl DR DB YRR . R A
P EREAS SR
1.3 SCRRTfE AR

M2 PSS S e SCRR | SRICTORL I 22 3
Bxt o A o, W S e S 5 =5 PR
P SRR 18 B SE B 3 308, AR HERR W] 2 A AH
KB SRR, R — 2 D T 2 A 4 SC LA S 2t 15
A AT, AR (50 IR R
U I T AR IBOR B E (B XS AT A o B 2 1
Bo PORMRIAZRASE: (1) HANFRBEEAG

BCR—EE . RRED . FEARRES) 5 (2) bF
FERRIFEANFIE (A% PERISE) 5 (3) Py

k. WFEFa; (4) PgiR.
L4 GYARIEFEI D o XUBS DA

P UG PEM R FHAHRQE %, izEFRILA 11
ANEH, HpAHI WA R, 2B O S
HAN ST T (5 0 E 43 LB T A5 R AN S R AR
5T, & BRI RNIERE” . B I TH
Wr, “2E™d1a, NEE B0, =748
FR, 4T AR, 0~34 MR .
1.5 SGitanik

K FARevMan5 44Xt a Z2 441 ) Shannon$8 4§
FISimpsont§ E it T MetaZ3 . THE FEORER 4L
7% (' mean difference, MD ) sifrifEfb35%02% (stan-
dardized mean difference, SMD ) &LV /41t
i, IS %CI, 9 ABFFE 45 IR () S5 BTk R
R Bt A3 Mr (K36 K e R a=0.1) |, [FIR2%
B RPN R R N, A5 5E 45 0 e G811
S (F<50%, P=0.10) , WK FEERUY
BORL; T S AT AR G2 SR (1>50%,
P<0.10) , WE—25 0SBk, 7EHERR I
SRR S, SR BEALAN S R 4 T Meta
38T . Metad3 B A B K HERE H0=0.05, P<0.05%
ERASIEE

2 HR
2.1 SCHRTH Ve AR S 25 2R
T 3 SCRRAG 2RI $R B 68 155 AH & ik, o
PubMed (n=176) . Web of science ( n=369 ) .
EMbase (n=77 ) . The Cochrane Library
(n=11) . CNKI (n=20) . CBM (n=4) . T}
B (n=20) | 48806 %E (n=4) , RAPWA
TIRE BT T RGP, R LA L,
2.2 AT A EEACRAE S i A XU PR 485 2R
PR THIRE ST, 3T IR SR E A,



* 106 « ADBBRG 381372024 F 25514555288 Cancer Res Prev Treat,2024,Vol.51,No.2
£ | | Records identified through | | Additional records identified
,g databasesearching (=681) through other sources (1=0)
g
Record screened after duplicates
= removed (1=488)
£ Records excluded after abstract
§ screening (1=477):
3 Unrelated records (n1=241),
— | Letters and meeting abstract(n=37),
Reviews(1=178),
B v Basic research(1=17),
=z Full-text articles d for Other (n=4)
=) eligibility (n=11)
= Records excluded (1=4):
»| Repeating data (1=1)
Nomain analysis
i indicators (1=3)
§ Studies mcluded in ql}ah?atlve Bl XEkiEikine
3 analysis and quantitative . . .
k= synthesis (1=7) Figure 1 Flowchart of literature screening

3WEFEEN, 1= H AN, gy A 18741 i i
i, HA 510341, 84141, fdHEXT 440
o, 521561, 22561, 45 6AMFE R ¥ 7
PZ16SIRNA, 1SR 2 B Y s A4
T 5E I 5 J& Ilumina MiSeq, A 1HFFERY
& 2 Ilumina Novaseq6000, £ 1355 A
5 /& llumina HiSeq, A3 1WIHFFE AP &5 A&
fefit, WK1,

K FHAHRQ A i fay WU PFAS, 455 s
3 R8Sy, 3WMFGLH BTN Ty, 1647 .
AR Z5 0, A ouE m i matse, 195&Hh
Frmpsr, Wak2.
2.3 O FEEaZFEY: Shannong 5L 1 Meta s M 44
R

=1 ANTREIE R

Table 1 Basic characteristics of articles included

Shannonf§ 4L Meta s34 A3TifF7E ">,
AT I'=90%, MCRFAREHL T, 2550 8K, 5
fa it BRZH AR L, IR 2B I 18 7 Shannond& 54
A (SMD=—0.02, 95%CI: —-1.01~0.97, P=0.97) , 2%
SIG R L B— RIS IE VEA TR 43
Br, 459 SRR BIER G 45 Rk kA Bk, 4]
IRGEERR R, IUEL2,

2.4 [ EBEaZ P Simpsonts B Meta s T 45 5

Simpsonfi £ Meta s Hr 3L A2 7
B Fr=0, SCRAIRE RO, 450 ER, 5
filt R HE A A H L 6 AR 9 £ 3 B FE Simpson
FEBA% (SMD=-1.04, 95%CI: —1.42~-0.66,
P<0.001) , ZSFHAGIAEL, WES,

2.5 TUEERFEART R0

Sa“.“P li Average Gender
Included Coun- size age (years) (MJF, cases) Sequencing Sequencing Shannon Simpson Chaol
study try  (cases) gely ’ method platform  (PC/HC) (PC/HC) (PC/HC)
PC HC RE HC R HC
Chen China 37 36 57.19+ 5641+ 20/17 20/16 16SrRNA  Illumina  5.15/5.11 0.94/0.94 255.67/
2020 9.19 7.08 MiSeq 257.60
Farrel[lm] USA 10 10 66.5+ 66.4+ 8/2 8/2 16SrRNA NA NA NA NA
2012 8.9 10.5
Nagata  Japan 47 235 57.5 592  21/26 96/139 Metagenome Illumina NA NA NA
2022 HiSeq
Olson USA 34 58 NA NA 18/16 23/35 16SrRNA  Illumina  5.05+0.39/ NA NA
2017 MiSeq  5.14+0.28
Sun China 10 10 574+ 31.1+ 6/4 6/4 16StRNA  Illumina  3.59+0.43/ 0.062+0.027/ NA
2020 78 2.7 MiSeq  2.97+0.35 0.113+0.039
Torres USA 8 22 71.1 NA 6/2 12/10  16SrRNA  Illumina NA NA NA
2015™ MiSeq
Wei China 41 69 61.17+ 64.64+ 24/17 50/19 16SrRNA  Illumina 5.14+0.67/ 0.90+0.08/ 423.48+55.69/
2020 179 1.04 Nova  5.67+0.51  0.95£0.02 295.00+54.05
$eq6000

Notes: PC: pancreatic cancer; HC: healthy control; NA: not available; M: Male; F: Female.
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Table 2 Bias risk assessment of included studies

Included study 1 2 3 4 5 6 7 8 9 10 Total points
Chen 2020" Yes Yes No Yes Yes No Yes Yes No Yes 7
Farrell 20121 Yes Yes No Yes Yes No No Yes No Yes 6
Nagata 2022 Yes Yes Yes Yes Yes Yes No Yes No Yes 8
Olson 2017 Yes Yes Yes Yes Yes No Yes Yes No Yes 8
Sun 2020 Yes Yes No Yes Yes Yes No Yes No Yes 7
Torres 2015 Yes Yes Yes Yes Yes Yes No Yes No Yes 8
Wei 2020 Yes Yes Yes Yes Yes No No Yes No Yes 7

Notes: 1: Are the sources of the data identified (survey, literature review)? 2: Are inclusion and exclusion criteria for exposed and non-exposed groups
(cases and controls) listed or refer to previous publications? 3: Is the time period for identifying patients given? 4: If not from the same population, are
the subjects in the study consecutive? 5: Did the evaluators' subjective factors not obscure other aspects of the subjects? 6: Describes any assessment
undertaken for quality assurance (e.g. testing/retesting of primary outcome measures); 7: Explain the reasons for excluding any patients from the
analysis; 8: Describes measures to evaluate and/or control confounding factors; 9: If possible, explain how the lost data was handled in the analysis;

10: The patient response rate and the completeness of data collection were summarized.

PC HC Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random.
Olson 2017 505 039 34 514 028 58 36.2% -0.27 [-0.70,0.15)
Sun 2020 359 043 10 297 035 10 27.4% 1.51[0.49, 2.54] —
Wei 2020 514 067 41 567 051 69 36.4% -0.92 [-1.32,-0.51] ——
Total (95% ClI) 85 137 100.0% -0.02[-1.01,0.97]

Heterogeneity: Tau®= 0.66; Chi*= 19.94, df= 2 (P < 0.0001); F= 90% p t T t

N4

Testfor overall effect 7= 0.03 (P = 0.97) 2 e avaurs PC] Favours (HC)
E2 OBXEEShannonis A Meta sy 1
Figure 2 Meta analysis result of Shannon index of oral microbiota

PC HC Std. Mean Difference Std. Mean Difference
udy or Subgroup _Mean Total Mean Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl

Sun 2020 0062 0027 10 0413 0.039 10 140%  -1.46[-2.47,-0.45]

Wei 2020 09 008 41 095 002 69 860%  -0.97[1.38,-0.56] ——

Total (95% CI) 51 79 100.0%  -1.04[-1.42,-0.66] -

Heterogeneity: Chi*= 0.77, df= 1 (P = 0.38); F= 0% + B 3 3 )

Test for overall effect: Z= 5.38 (P < 0.00001) Favours [PC] Favours [HC]

E3 ORE & BfSimpsonis HAYMeta 53 1

Figure 3 Meta analysis result of Simpson index of oral microbiota
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Table 3 Oral bacteria with increased relative abundance in patients with pancreatic cancer

Included study Phylum level Genus level Species level
Chen 2020 Firmicutes, Verrucobacteria Veillonella, Peptostreptococcus, Akkermansia, Micromonospora, =~ NA
Solobacterium, Erwinia, Escherichia_Shigella
Farrell 20121"Y Firmicutes, Proteobacteria, Streptococcus, Granulicatella, Campylobacter, Neisseria, NA
Actinomyces Prevotella, Porphyromonas, Rothia, Atopobium

Nagata 2022""" Firmicutes Dialister, Sphingobacterium spp, Prevotella NA

Olson 2017"* Firmicutes NA NA

Sun 2020™7  NA Fusobacterium, Prevotella Fusobacterium
periodonticum

Torres 2015""! Firmicutes Leptotrichia NA

Wei 2020™"  Firmicutes

Streptococcus, Actinomyces, Rothia, Leptotrichia, Lactobacillus

Escherichia coli
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Table 4 Oral bacteria with decreased relative abundance in patients with pancreatic cancer

Included study Phylum level Genus level Species level
Chen 2020" NA NA NA
Farrell 2012"7  NA NA NA

Nagata 20227 NA Streptococcus

Olson 2017"% Proteobacteria
Sun 2020 NA

Haemophilus, Neisseria

Neisseria, Haemophilus

Torres 2015 Proteobacteria
Wei 2020 NA

Porphyromonas, Neisseria

Streptococcus salivarius, Streptococcus thermophilus,
Streptococcus australis

Haemophilus parainfluenzae, Neisseria flaviscens

Neisseria mucosa, Haemophilus parainfluenzae,
Leptotrichia goodfellowii

NA

Selenomonas, Porphyromnas, Prevotella, NA

Capnocytophaga, Alloprevotella,

Tannerella, Neisseria

x5 BREREFIZOEAENFEETLERL

Table S Changes in relative abundance of major oral bacteria in patients with pancreatic cancer

Number of studies Phylum level Genus level Species level Changes in relative abundance
6 Firmicutes Higher
4 Neisseria Lower
3 Prevotella Higher
2 Rothia Higher
2 Streptococcus Higher
2 Proteobacteria Lower
2 Haemophilus Lower
2 Porphyromonas Lower
2 Haemophilus parainfluenzae Lower
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