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The association between colonic diverticulosis and

irritable bowel syndrome

Liu, Ting-Hsu / Taipei Hospital, Ministry of Health and Welfare

Abstract

Background:

Irritable bowel syndrome (I1BS) is a common functional Gl disorder. The clinical
presentation and pathophysiologic mechanisms of IBS has overlap with some
organic Gl disease. Recent researches showed the presence of colonic diverticulosis
(CD), especially left-sided diverticulosis, was associated with higher risk of IBS.
However, conflicting findings were observed in the studies conducted in Asian
population. Larger prospective studies are needed to confirm the association. Low
grade inflammation and alteration in gut microbiota play important role in the
pathophysiologic mechanism of symptomatic diverticular disease (DD). Recent
studies have focused on the use of 5-ASA, antibiotics and probiotics in treating
chronic diverticular disease. It is of clinical importance to distinguish IBS and
chronic symptomatic diverticular disease to define the appropriate treatment. The
effectiveness of abdominal pain lasting for more than 24 hours could discriminate

IBS and DD had been proposed. Further validation is needed.

Objectives:

We conducted prospective study to 1. clarify the association between IBS and CD in
Taiwanese population; 2. Validate the effectiveness of abdominal pain lasting for
more than 24 hours in differentiating IBS and DD.

Methods:
We enrolled patients undergoing colonoscopy in single hospital. Questionnaire was
applied to identify IBS patients (according to Rome Il criteria) and to collect the

characteristics of abdominal pain. We compared 1. the prevalence of CD in the IBS
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and non-1BS groups. 2. The prevalence of the clinical symptom of abdominal pain

lasting for more than 24 hours in pure (no overlap) IBS and pure DD groups.

Results:

We initially enrolled 1502 subjects during March 2016 to November 2016 and 119
subjects met the exclusion criteria. A final total of 1383 subjects were enrolled for
analysis. The mean age of the patients was 55.8+13.1 and the male to female ratio
was 1.58:1. IBS was identified in 6.6% and CD was observed in 17.1% of the
patients. Right-sided diverticulosis is predominant (69% of all CD). There was no
statistically significant difference between the prevalence of whole CD (14.3% vs
17.3%, P=0.455), right-sided CD(8.8% vs 12.0%, P=0.359) and left-sided CD(2.2%
Vs 2.6%, P=0.435) in IBS and non-1BS groups. Significantly higher BSRS-5 score
was observed in the IBS group. In younger (age<65) IBS patients, the prevalence of
colonic adenoma was lower (OR:0.43, P=0.012). There was no significant difference
between the prevalence of IBS in CD and non-CD groups (5.5% vs 6.8%, P=0.455).
Older age was the most important risk factor for CD (OR:2.04,P=0.000). Alcohol
consumption (OR:1.48,P=0.037) and higher BMI (OR:1.09, P=0.000) also increased
the risk of CD. Within the whole diverticulosis group, abdominal pain was
complained in 28.3% of the patients. Higher BSRS-5 score was observed in this
subgroup (symptomatic diverticular disease). The pain duration, severity and
location could not differentiate pure IBS and pure symptomatic DD in our study.

Conclusions:

In Taiwaness population, right-sided diverticulosis is predominant. The association
between colonic diveticulosis and IBS was not observed in our study. The
effectiveness of abdominal pain lasting for more than 24 hours in differentiating IBS
and DD also could not be validated. IBS patients had higher psychosocial stress.
Younger IBS patients had lower adenoma prevalence. Older age is the most
important risk factor of CD. Alcohol consumption and obesity increased the risk of

CD. Patients with symptomatic diverticular disease had higher psychosocial stress.

Keywords: irritable bowel syndrome (IBS), colonic diverticulosis, diverticular

disease, abdominal pain, prevalence
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~ %5 R (irritable bowel syndrome, IBS) &_# R e 5p (2% 5l o H (k%
RAEF R AR AT R E S A RS e 0 m LR g T R R
R pdodE B~ £ RK 1t 10-15% ° wdyive B

H

Bl o < B ERE D AT
FRFICP &~ s nF 5 B 2 10-15% > @ B R B R F 4% (Gweeetal.
2009) » ¥B3 T 5 K B EHRIE R A 8 A T deend B R e - A A
ARG S MR L RS St S R AR M -

b4e f Dunlop SP #7728 > B M~ % L {8 et e %i’”“}*@af@ g€ A2
B % 18 = %5 ik g (Post-infectious IBS)” o i&fk im ¥ it fo+ % 457
enterochromaffin cells 3 # % B (Dunlop SPetal. 2003) * &+ Halpin SJ 7%= 7 % 3 >
w3 L 2% 5 (inflammatory bowel disease, 1BD) mé,iﬁ oo i g L SaE
R E RIS P E X G EHRRE D YT +ﬂ£m%i i» &g % B > & IBD 9% ¥ (Halpin SJ et
al. 2012) °
= % 78 % sz (colonic diverticulosis) £4p ~ % 7 B E iR o - L5 A BB F h
A4 B FI ARG E SN R P 2 N R A B e 0 @ i AR 33 Ruh
g e A B BRRDFFFETEMME AR > A0/ MT FEFFY
20-30% > @ 7% 80 gz F Al ¢ B i 70% (Everhartetal. 2009) o =+ % 7 F i P& i
¥ & o0 %k (asymptomatic diverticulosis) 2 5 i <07 % A J}%(dlvertlcular
disease, DD) » H & #g 4[] 1 #-7 (Strate LL 2012) °
BEAH(DD)E2 R A - BERAER o - XS EIFEOERLREZE
(diverticulitis) *TH = » & (TR & &% 5 sk - BaA G2 BT HFR AR
HF A oA A S G R DR S e 2T PR A e R
¥ - & J6(Humes DJetal. 2008) » #2558 3| it & 4p B 2 2 7% & F (HRQOL)(Bolster LT et al.
2003; Comparato G et al. 2007)
T kG - léiﬁﬁ?i‘#ﬁ?%ﬂ‘* BRREREYE G EHREZ Ok B o & Jung £ T
ACEFORE IR F < G REE > BRAIRS L ERE LY 0 3

WBPWET A HEZE a}i(diverticulosis)(Jung HK et al. 2010) °
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KGetal. 2004) o 72 d = A ¥ TF I » aly WA FEH AL o d_o

B GUHX & 4Y R A B3 aw BT 7 3 o A X % R dE#(1BS,
n=3332) > ~ % 7 F E(CD)ehg 7 5 F @ ¥ e e i (non-IBS, n=1588)(Gu HX et
al. 2011) - # Sirinthornpunya S 4+%+ 150 i (IBS, n=75 vs. non-1BS, n=75) ?T E3JS
REATR - BRCP A TR ER > G S REPEL F G RE O E

% 78 % J (CD)( Sirinthornpunya S et al. 2014) > ¥ — & ¢ Yamada E 4*%f 1009 = (IBS,
N=76 vs. non-IBS, n=933) p A A =T T R { 8- H B IR > =R E Fi
xS REZECD)EF T RFORGRT L FEHRE A RSB IR
~ % EcHEE & AP B (Yamada E etal. 2014) o o 3YiRE AR FER OB IR 0 U E AfE S B

PR LY o B EHEL YRR S G EERES AR RN LML

EHEOPRE L AR e B RTERMET T A
Fobo MY BB E A H(DD) i 2 A o iFS 3G A va LR
gl (Wfi+) TrBEF SRS ARG > asllcwpEpER R

L

B R kS Y~ BT T3 e T RenIEn Rlp DR R g
AR R A e d PEe R s WEHE R 03 R A (visceral hypersensitivity)
~HigE By £ 514 1 % 7 3 A g5 (DD)h R F(Strate LLetal 2012) © @ 4§ B
A BREAFOGR 0 S FE B OF N TR SRkt 4
B AEHs 2 M i i 4 F E (Aldoori WH et al. 1994; Crowe FL etal. 2011) ; & * Fugh L # 4~
5-ASA (mesalamine) kir4]+~ % MEF L(2 FF L 25125 » v EF S R
% "2 )(Trepsi E et al. 1999; Di Mario F et al. 2005; Gatta L et al. 2010; Raskin JB et al. 2014) ; i *
i Sofc £ PR st dnd £ Rifaximinx 2 F 2 ke R 5 i o2 FE (Tursi Aet
al. 2002; Lamiki P et al. 2010; Bianchi M et al. 2011) 4[] 2 #7% (Strate LL et al. 2012) °
SRR AT i gl B e e 2 :J}%(chronic recurrent diverticulitis and
symptomatic uncomplicated diverticular disease, SUDD) % ¥ % e~ %5 jrifg o 1Y
LAFEAFLA B ANKET T HATRELE
BTursiA 6F7 33 R0 % 304 X S E B op(DD) R F cht 5 8 7 3 AR
38 LK A S iR BiL G (TursiAetal. 2008) © & TUrsi A ch ¥ — B 7 3
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T Z g ¢ ehcalprotectin ¥ 4 il &+ H B E A H(DD) R F oG E LR T
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% B RS SR E A ﬁrs(DD)l ~ 55 BciF o (Cuomo R et al. 2013)° 2R @ & B 2 IR

M TR E- SR o
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& (bowel cleansing, by Aronchick scale) 2 ’ir]l)%; 8 & & (adenoma detection rate)
Bl 1) g—l—_’;ﬁ o

7. X H A RS ¢ 0w ik B £ 4 (5-item Brief Symptom Rating
Scale, 5-BSRS) #i® i o

Frlei2 aR@3)zFELLBET S o

LR ST

1. B~ iR o - BOEFE Y F 759 10% -

2. B ZRIAER SR FREAIBS 2 non-IBS g 75 e b 5 20%%
10% -

3. Ak T FF T_power = 90% - @ significance level = 5% - IBS %
non-IBS J 4 it & 1t 90 Bl fe 3t 47 F chfk A e B 5 IBS 2 149 4
non-IBS & 1341 % -

4, F#IEHc% 1500 + o

A

1w 42 IBS 2 non-IBS & ‘s 4« ' < 5 3 g (CO)shg F 5 235 £ 8 -

2.1 # CD 2 non-CD & ‘e A B < % e cnF T 5L F 5 £ 8 »

B mHEM TG IBS(F A, HEIBSEWHRE £S5 REE) 2 HHTG
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4 L EF R TR Y 42 o4tk o R FHEFTA ¢ # * Student t test

doi:10.6342/NTU201700358



Frtb g o PiEo] 3 0.05 FAEE o
5P & > 0.05 ¥ > ¢i&- H it * F ghw jFa 47030 5 Odds ratio 2 95%
EHEE o EES N IBS 2 X BB B B TS o

doi:10.6342/NTU201700358



¥

4

¥ AL EE

Jus

AFEE 2016 & 30 1 110 B R ek 1502 4 0 H ¢ 119 £ FIJ AL A
BRI (E L0 20 K4 4 S BE T E L BT 4 AR 2SR 194 AT
LETA R 39 4) 0 hisF 1383 A i r Bk A HT(F4) o g L BE X b
BE® > UEBEE T FL R ANFOBT)HE 55~ 5 > b 27.9%  FI%G ~ £ 17
YRR L TEF T Eppfa Sk b 423% <~ S8 &Mt
1502 + = efg & ¢ 0 7 % $)iE F (cecal intubation rate) 7 98.7% ; ** 4z % 21383
A ® s g7 42 A 11 Aronchick scale 324 5 i % (excellent) 2 2 (good)
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HP e197% (n=23) X LA FILFIEOPFTALEE B P o

L IBS 2 non-IBS 3 e B enL B (4 2): A EETEEL S s BMI s £ jieg 2
BORATEF LB o IBS & #4(53.0. vs 56.0, P=0.037) » AT F g st
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Gl o M-S~ B W@ v LF 2 -BSRS-5score~ £Fd ~ B ERET &£
%ﬁ%ﬁiﬁ’{)\ﬁﬁfﬁ‘/}#‘r?é » g A+ 2 3 (9 BSRS-5 Av\gtf’s‘fr IBS % &g ¥ 4p B
(3L o Bt REHL OO ERET A LA PP S U R &
fo# 5 (age<65):1IBS st ¥ 2P > 3 R F g i A i@ * - #B o BSRS-5score
A s ik B (% 3-2); @ b £ (age=65) #1IBS k¢ o ¥ § BSRSS
65 e ] 65 RS E e

M-

score .3 T A F L B (4 3-3)-CD 7* #HhH_ &
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G SR EEECD)E &SRB EREMN-CO)HEHEF LR (L 4) 3 e b i
#(61.1 vs 54.7, P=0.000) ~ £ %] v+ % (P=0.020) ~ BMI(25.6 vs 24.3, P=0.000) ~ iy
¥ ¢ ¥ (26.2% vs 18.8%, P=0.010) % "% & /& Z 4 ¢ * (40.9% vs 30.8%, P=0.002)
LPREEHFLE S TR EFFRARELE > & CDERS LG A HE
(46.0% vs 36.8%, P=0.008) - @ & IBS chg (7 1 » & e @it 5 1 ¥ 4 B
(5.5% Vs 6.8%, P=0.455) o #-& d ~ {6 ~ BMI ~ f 35 ~ FpF & ¢ - i R ES
#FF o~ & E!;H;TL:FE";*)& #£% IBSH &% ¥ R E# e~ ~ BMI #3
2 ﬁ‘]ﬁ“ % 54 CD % IRATH A0 (% 5-1) 4y 4 k&84 30 65 KA E A &
BB A A 15184 A i 4 (age<65) e CD = 3 ¢ » BMI 3§ ¥
% (% 5-2); @ tgi & £ (age=65) CD F i > b i RAF LT MF
ZR(£53)-IBS7#HELLEL N EmentF A 4T? > {rCO MG Bl -

v ek < % R R (asymptomatic CD) 2 3 s < % R X & i (Symptomatic
DD)# # % @ eni B (% 5-4): & = 4 #(62.2 vs 58.3, P=0.016) ~ BMI(25.9 vs
24.8, P=0.039)~ 1+ % % i¢ * (31.2% Vs 47.8%, P=0.017)"% x /B & 4~ ¢ * (45.9% Vs
28.4%, P=0.013) %2 BSRS-5score (2.8 vs5.2,P=0.000)% S # T g ¥ £ 8 - &=
#0 u] S BMI S g8~ FpER Y LR ER Y S SFERR Y i RESR
® o~k g F gt 2 BSRS-5 R~ 5 BB A1 0 WHI(RG )
BSRS-5 score fr ik e+ 5 78 3 4 o <+ & ¥ 49 M (% 5-5) -
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W H % % ke (pure IBS) 2 B G gk E A0 (pure DD) 5 e R
JoR ehfFd (% 6):pure IBS e 285 F 14> pure DD 2 0 2 A 3 7 h En
ReF g A2 CEFRan P EFLB(£6-7) #pureDD £ ix
7B E ehi= % & = 4 l(pure RD) 2 = i)/ g pl(pure LD/BD)# B ¥ 2.5 » & %|fr
pure IBS ft g is IR 0 A A2 RIS AT R B E AR 0 B R & R
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oo BRI NT - MAoBRPLPAATL P A B R ROE TSI
17.1% o % i/ 244 E db s B A 47 0 12 19 2 ot & 5 (age<6b) = & £
(age=65)c=t ¥ ¥ » 5 | IBS £ % % 78 3 p B Db 5 o

2. EFILEH b ARR P E
t YamadaE v p A A RH ST E ¢ 0 IBS g (7 5 T5% 0 g A X 4 Y
BLENRFITR G A Hopdite v ¢ ARZE B Y RES 3R &5 gk
o (YamadaEetal. 2014) o A FF 3 % IBS g 75 5 6.6% o i A BXAH
B e ? 0 AR K { B 4k B (IFOBT)H 5 5t 3 > 1k 27.9% 5 7]
R BTV T ES Y E R SRy b 42.3% 0 B BAT ] %
B P ALR 0 iE 0 357 5 22 general population 3 £ £ B F KR
it A e oo

BABRERAEFEIN AT T M ALK

uﬁ;&gm%mg;wﬂﬂ Bk E BT MR T A At L B AR

AR MRS S - o = e B «‘1,35 WA E iR g FIY R AR
Ba 2R - BB &FaL Sk 7 % P 5 (cecal intubation rate) & A

95% 2 + > %5 iE M g7 42 & 2 Aronchick scale :=4 % excellent 2 good
BE %L R A85-90% F @ Brlz}?ﬂ " % 7 (adenoma detection rate) & 7
20%-25%r1 ¥ o AR Y s F%ﬁ%ﬁw%ﬂﬁ HEA e %1383 4 ¢ 8’?@3’ 1:83
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% (adenoma detection rate) 5 4% 138.4% > e % if B K JoEARR T
725% > ¥ i g HEIIR F 0 RIS o YamadaE v g & ¥ ¥R 2 HE g
A ERAE T RHEL R o A S BB g g
T F el BEYRIFoEL TR A IR AP EY T kA ] A
el RS (Kondo Setal. 2007) » gt — = i & 3 i {8 PR He e
Fodd ARG A S EHT R R RS 0T S B AEILE
# (NiikuraRetal. 2013)c X o ** % B ife & S FPF > THRET B (T
MOARGLIGR BB < B AR B X Sl AR LS ok
EUBERERRL S BZFATRIEE TR FEREFRS S P at
= B
M+t IBS 22 non-1BS *& 3 et i
W L F R TTA ¢ DT o Bk ERE A 2 F M (Drossman DAetal.
1988) o AFT Y i *F ] NI iEE # & (BSRS-5)x {5 I IBS %FH Y 0 A E S
a%,F B ¥ % (o BSRS-5score > FEf F o S IER A 5 B
B R o i 45 (age<65) £11BS o AT FRILS OB (75 o
- FRiEL Y AGUHX 3t EdE? RAEFH Ty P %2 (GuHXetal

2011) > KA HREFHF) SRR GDAP o

B+ CD #2 non-CD *%# b i

AEFY > EEE AR ERLE GG FS o &8 A 65 &+ ghodds ratio
%_2.04 (P=0.000) - % Hjern F 4v Strate LL i3 e 3 @ 3w itz L ghdd 7 %
o €W AT AR E I PRk & (Hjern Fetal. 2012; Strate LL et al. 2009)  #% i
ST § 7 T dEin(age<6b) < B R g CBMIEER A SR
FORAVEHE o LRI B F 1§ ch %% e (abnormal colon motility) 7 B o JFpE
A ANPIFY P FRACGRBERDEGT]F o ELDBBAE TG AP
= % 3. (Song JH et al. 2010; Nagata N et al. 2013; Sharara Al at al. 2013) - H Ji F]gz A p? >
e & B BT 0 FpE € 5d 51t NF-KB ~ INOS = up-regulation @ 3 4 % &=

A E NO 2 > B § Frdl * % iEH (Wang Cetal. 2010) ©
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AFTE 237 F < R ER 2R(CD)E A Y 0 F 28.3% (n=67) & A
ﬁ*%%iﬁﬁmm’ ¥ 19.7% (n=23) X "R R AEFIEPEFAZEC B -
BRFEREES S R, v BF R F 9 BSRS-5score KR P s 2R
*o&w&¢%4 FHF L LR T e R .

B UR Ek & IBS B 5 K 0 E A 5 (DD end R

Bifd A & < 1A F F CuomoR 2 TursiA w83 & pt 3 ¢ dpdid £ &
FA(HE 24 ) )T R e BERA KR T R BGOSR SRR RS L
*% % HEJE (Cuomo R et al. 2013; Tursi Aetal. 2015) © gt — ¥ JL3 A3t A P gpT 7 ¢ (8 3
HECTRRF G D ELDWABRBEIREFF R R A SR F 3
RO ERFFN R TN ARG RZ AL AT AT BE BT R
%*%ﬁiﬁ%@mDmﬁ%&ﬂ’%&ﬁ%%ﬁiiﬁ*éwOﬂW&ﬁﬁ
Bt PR ZRIEROBE A RA B AT 27 i TR A BE S 0 &2 Pl
tilgELR o

)

*FE T 4T

~ &2 3 &>t hospital-based study - AR R AR GE o TE I g %

“J

PR N A - BOEE o AEHT IR A SR EEDERG T T AR
PR RS B ERESSE LR S FRE K v IRES 356 B
LR B R kT R i3 recall biaso Vi € B % - A ¢ IBS 2
RIS BEFROER AR 0> P A SEFEY IBSE 2 RIS BB E RS
BT Xk (IBS:6.6% ~ LD:25%) » ¥ it Jp 5P ow ~ EPER TR A R
SEACER N SRR REEI LR o AP A LA EH ST P TR A
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Background:
Irritable bowel syndrome (IBS) is a common functional GI disorder. The clinical
presentation and pathophysiologic mechanisms of IBS has overlap with some
organic Gl disease. Recent researches showed the presence of colonic diverticulosis
(CD), especially left-sided diverticulosis, was associated with higher risk of IBS.
However, conflicting findings were observed in the studies conducted in Asian
population. Larger prospective studies are needed to confirm the association. Low
grade inflammation and alteration in gut microbiota play important role in the
pathophysiologic mechanism of symptomatic diverticular disease (DD). Recent
studies have focused on the use of 5-ASA, antibiotics and probiotics in treating
chronic diverticular disease. It is of clinical importance to distinguish IBS and
chronic symptomatic diverticular disease to define the appropriate treatment. The
effectiveness of abdominal pain lasting for more than 24 hours could discriminate
IBS and DD had been proposed. Further validation is needed.

Objectives:
We conducted prospective study to 1. clarify the association between IBS and CD in
Taiwanese population; 2. Validate the effectiveness of abdominal pain lasting for

more than 24 hours in differentiating IBS and DD.

Methods:

We enrolled patients undergoing colonoscopy in single hospital. Questionnaire was
applied to identify IBS patients (according to Rome Il criteria) and to collect the
characteristics of abdominal pain. We compared 1. the prevalence of CD in the IBS
and non-1BS groups. 2. The prevalence of the clinical symptom of abdominal pain
lasting for more than 24 hours in pure (no overlap) IBS and pure DD groups.

Results:
We initially enrolled 1502 subjects during March 2016 to November 2016 and 119
subjects met the exclusion criteria. A final total of 1383 subjects were enrolled for

analysis. The mean age of the patients was 55.8+13.1 and the male to female ratio
15
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was 1.58:1. IBS was identified in 6.6% and CD was observed in 17.1% of the
patients. Right-sided diverticulosis is predominant (69% of all CD). There was no
statistically significant difference between the prevalence of whole CD (14.3% vs
17.3%, P=0.455), right-sided CD(8.8% vs 12.0%, P=0.359) and left-sided CD(2.2%
Vs 2.6%, P=0.435) in IBS and non-1BS groups. Significantly higher BSRS-5 score
was observed in the IBS group. In younger (age<65) IBS patients, the prevalence of
colonic adenoma was lower (OR:0.43, P=0.012). There was no significant difference
between the prevalence of IBS in CD and non-CD groups (5.5% vs 6.8%, P=0.455).
Older age was the most important risk factor for CD (OR:2.04,P=0.000). Alcohol
consumption (OR:1.48,P=0.037) and higher BMI (OR:1.09, P=0.000) also increased
the risk of CD. Within the whole diverticulosis group, abdominal pain was
complained in 28.3% of the patients. Higher BSRS-5 score was observed in this
subgroup (symptomatic diverticular disease). The pain duration, severity and

location could not differentiate pure IBS and pure symptomatic DD in our study.

Discussion:

In our Taiwanese population, the prevalence of IBS was 6.6%, predominantly mixed

and diarrhea subtypes, accounting for 44.0% and 39.6% respectively. The prevalence

of colonic diverticulosis (CD) was 17.1%, predominantly right-sided diverticulosis,

accounting for 69% of all colonic diverticulosis. This finding is consistent with past

studies in Asian population. However, we do not see any association between CD

(either left or right) and IBS. Possible reasons are as follows:

1. The mean age of our study population is lower: In Yamada E’s study, the mean
age was 64.2 years and the prevalence of CD was as high as 40.2% (Yamada E et al.
2014). The mean age of our study population was only 55.8 years. The age
difference may partially explained the lower prevalence of CD in our study
(17.1%). Despite the attempt of age-stratified analysis, we were not able to see
associations between IBS and CD in younger (age <65) or older (age > 65)
subgroups.

2. The studies were hospital-based. Studied population was screened by certain
probably different criteria: The prevalence of IBS was 7.5% in Yamada E's study,
and all patients received colonoscopy for colorectal cancer screening. The

proportion of patients with abdominal pain or any GI symtoms was not
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mentioned in their study (Yamada E et al. 2014). The prevalence of IBS in our study
was 6.6%. About 27.9% of patients received colonoscpy for positive iFOBT. A
total of 42.3% of patients had abdominal pain, changes in bowel habits, bloody
stool or other GI symptoms. The two studied populations were screened by
different criteria and this may partly explained the differenct results.

3. The prevalence of CD in our study may be underestimated: In addition to age
factor, the lower diverticulum detection ability of colonocscopy may also
contribute to the low CD prevalence in our study. The detection ability of
colonoscopy for small lesions or diverticula largely depended on the adequacy of
bowel cleaning. For high-quality colonoscopy, the cecal intubation rate should be
more than 95%, the adequacy of bowel cleaning (excellent or good by Aronchick
scale) should be 85-90% or more, and the adenoma detection rate (ADR) should
be 20% -25% or more. In our study, the ADR was quite good (38.4%) but the
adequacy of bowel cleaning was suboptimal (72.5%). This may hinder the
detection of diverticulum. Yamada E did not mentioned the quality index of their
colonoscopy. They used a transparent hood attached to the tip of the colonoscope
during examination. Previous studies had shown the use of a transparent hood
can fascilitate small lesions detection (Kondo S et al. 2007). Furthermore, it has been
proposed that colonoscopy may have a lower rate of detection of colonicl
diverticula than barium enema (Niikura R et al. 2013). In Taiwan, due to the easy
accessibility and therapeutic potential, colonoscopy has replaced most of the role
of barium enema. If we use barium enema as the final confirmative study for
colonic diverticulosis, we may require a much longer time for case enrollment or

a multi-center study design.

Comparison of IBS and non-1BS groups:

Past studies have found that psychosocial stress are associated with the development
of IBS (Drossman DA et al. 1988). In our study, significantly higher BSRS-5 score was
found in the IBS group, regardless of age strata. In our study, the younger (age <65)
IBS subgroup had a lower adenoma prevalence. This finding had been mentioned in
Gu HX’s study of the young Chinese population (Gu HX et al. 2011), but the causal

relationship is still unknown.
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Comparison of CD and non-CD groups:

In our study, age was the most important risk factor for colonic diverticulosis, with
an odds ratio of 2.04 (P = 0.000) for age more than 65 years. Previous studies in
Hjern F and Strate LL shown that obesity and physical inactivity increased the risk
of diverticulitis and diverticular bleeding (Hjern F et al. 2012; Strate LL et al. 2009). Our
study also found that BMI was significantly higher in the younger (age < 65) CD
subgroup. This may be associated with abnormal colon motility. Alcohol use was
found to be a risk factor for colonic diverticulosis. The finding was consistent with
several previous studies (Song JH et al. 2010; Nagata N et al. 2013; Sharara Al at al. 2013). The
reason is still unclear, but rat studies have shown that alcohol consumption may

activate NF- ¢ B, up-regulate iNOS, increase NO release in myenteric plexus and

finally inhibit colon motility (Wang et al. 2010).

Comparison of asymptomatic colonic diverticulosis and symptomatic diverticular
disease:

Within the whole colonic diverticulosis group (n=237), 28.3% (n=67) of the patients
were symptomatic. They suffered from abdominal pain and the chronicity (>
6months) was noted in 9.7% (n=23) of the patients. After multivariate analysis,
significantly higher BSRS-5 score was observed in this subgroup (symptomatic
diverticular disease). While treating these patients, increased psychosocial stress due

to chronic pain should be concerned.

Comparison of the characteristics of abdominal pain between pure IBS and pure
symptomatic diverticular disease (DD):

In Cuomo R and Tursi A’s studies pointed out the clinical symptom of severe and
persistent (more than 24 hours) abdominal pain can differentiate symptomatic
diverticular disease and IBS (Cuomo R et al. 2013; Tursi A et al. 2015). This finding
could not be validated in our study. Western and Asian ethnic difference of the
colonic diverticulosis may contribute to the result. Right-sided diverticulosis are
predominant in Asian population. Of the 54 patients with pure symptomatic
diverticular disease, 39 patients has the right-sided diverticulosis. Although we tried
to analyze right and left/bilateral diverticular disease separately, we could not see
differnce in both of the two analyses due to limited case numbers.
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The limitations of our study are as follows: This study is a hospital-based study,

the generalizability of the results should be concerned. The suboptimal bowel
cleansing and probably lower colonoscopic detection ability for left side

diverticulum may have influence on the results. The diagnosis of IBS is by
questionnaires. The enrolled subjects have to recall their characteristics of abdominal
pain and bowel habit in the past 3 to 6 months. Recall bias is inevitable. Furthermore,
the case numbers of IBS and left-sided diverticulosis were still too small. Due to the
low prevalence of IBS and left-sided diverticulosis (IBS: 6.6%, LD: 2.5%) in the
Taiwanese population, a multi-center study design and longer time for case

enrollment may be needed.

Conclusions:

In Taiwaness population, right-sided diverticulosis is predominant. The association
between colonic diveticulosis and IBS was not observed in our study. The
effectiveness of abdominal pain lasting for more than 24 hours in differentiating IBS
and DD also could not be validated. IBS patients had higher psychosocial stress.
Younger IBS patients had lower adenoma prevalence. Older age is the most
important risk factor of CD. Alcohol consumption and obesity increased the risk of
CD. Patients with symptomatic diverticular disease had higher psychosocial stress.
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LEHRLE: L/ 7
A Excellent / Good / Fair / Poor

EENERy: A/ F

Table 1 Aronchick scale for bowel cleansingluz.

RATING DESCRIPTION

Excellent  Small volume of clear liquid or greater than 95% of surface seen

Good Large volume of clear liquid covering 5% to 25% of the
surface but greater than 90% of surface seen

Bais Some semi-solid stool that could be suctioned or washed
away but greater than 90% of surface seen

Poor Semi-solid stool that could not be suctioned or washed away

and less than 90% of surface seen

Inadequate Re-preparation needed

L F
< 5
X 19;:

FRAGRE: A/ T
REEE: TR/ =R/ BER
REsed: 05/ 2w
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CFS indication:
Abdominal pain
Bowel habit change
Bloody stool
Positive iFOBT
Health exam

Others

133 (9.6%)
233 (16.9%)
219 (15.8%)
386 (27.9%)
110/(8.0%)

302 (21.8%)

Patients undergoing
CFS

n=1502

IBS questionnaire

1BS: 91
Non-IBS: 1292
CD: 237
RD: 163
LD: 35
BD: 39

Study subjects:1383

Exclusion:

Age<20 4
Bowel resection 57
Incomplete CFS 19
New colon cancer 39

Colonoscopy
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Table 1. Patients’ characteristics (n=1383)
Age (mean £ SD, years) 55.8+ 13.1
Gender (M:F) 1.58:1
Mean BMI 24.6 £ 3.7
Smoking (%) 21.8
Alcohol (%) 20.0
Laxatives use (%) 20.3
Analgesics use (%) 32.3
Steroid use (%) 1.5
Anti-HTNs use (%) 32.5
Statins use (%) 18.1
BSRS-5 (range 0~20) 3.7+34
Operation history 20.8
Good bowel cleansing (%) 72.5
Adenoma, ADR (%) 38.4
Diverticulosis (%,n) 17.1 (237)
RD (%,n) 11.8 (163)
LD (%,n) 2.5 (35)
BD (%,n) 2.8 (39)
IBS (%,n) 6.6 (91)
C-IBS (%,n) 0.9 (12)
D-IBS (%,n) 2.6 (36)
M-IBS (%,n) 2.9 (40)
U-IBS (%,n) 0.2 (3)
BMI:body mass index; BSRS-5:Brief Symptom Rating Scale-5; Good bowel cleansing:good and
excellent by Aronchick scale; ADR:adenoma detection rate; RD:right diverticulosis; LD:left
diverticulosis; BD:bilateral diverticulosis ; C-IBS:constipation type IBS; D-1BS:diarrhea type IBS;
M-IBS:mixed type IBS; U-1BS:un-subtype IBS
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Table 2. Comparison between IBS and non-I1BS groups
IBS (n=91) Non-IBS (n=1292) P value

Age (mean + SD, yrs) 53.0+ 14.2 56.0 £ 13.0 0.037 t*
Gender (M:F) 1.39:1 159:1 0.543 c
Mean BMI 24.3+4.0 24.6 £ 3.7 0.531t
Smoking (%) 24.2 21.7 0.576 ¢
Alcohol (%) 18.7 20.1 0.740 c
Laxatives use (%0) 38.5 19.0 0.000 c*
Analgesics use (%) 45.1 31.4 0.007 c*
Steroid use (%) 3.3 1.32 0.126 ¢
Anti-HTNs use (%) 31.9 32.6 0.888 c
Statins use (%) 154 18.3 0.490c
BSRS-5 (range 0~20) 6.1+4.6 35+£32 0.000 t*
Operation history 35.2 26.2 0.063 c
Good bowel cleansing (%) 69.2 72.8 0.672
Adenoma, ADR (%) 26.4 39.2 0.015c*
Diverticulosis (%,n) 14.3 (13) 17.3 (224) 0.455¢c

RD (%,n) 8.8 (8) 12.0 (155) 0.359 ¢

LD (%,n) 2.2 (2) 2.6 (33) 0.834 ¢

BD (%,n) 3.3(3) 2.8 (36) 0.776 ¢
BMI:body mass index; BSRS-5:Brief Symptom Rating Scale-5; Good bowel
cleansing:good and excellent by Aronchick scale; ADR:adenoma detection rate;
RD:right diverticulosis; LD:left diverticulosis; BD:bilateral diverticulosis
¢ Chi-square test
t Student’s t test
*P<0.05
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Table 3-1. Results of the multiple logistic regression analysis for
independent risk of IBS

Odd ratio 95% ClI P value
Age 0.99 0.97-1.00 0.131
Laxatives use 2.35 1.47-3.75 0.000*
Analgesics use 1.23 0.78-1.95 0.368
BSRS-5 1.17 1.11-1.23 0.000*
Operation history 1.47 0.92-2.36 0.108
Adenoma, ADR 0.68 0.40-1.14 0.145
Diverticulosis 1.44 0.42-4.99 0.565
RD 0.52 0.12-2.15 0.365
LD 0.76 0.11-5.10 0.781
BSRS-5:Brief Symptom Rating Scale-5; ADR:adenoma detection rate; RD:right
diverticulosis; LD:left diverticulosis
*P<0.05
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Table 3-2. Results of the multiple logistic regression analysis for independent
risk of IBS in younger patients (age<65)

Odd ratio 95% CI P value
Laxatives use 2.16 1.26-3.69 0.005*
Analgesics use 1.05 0.62-1.77 0.857
BSRS-5 1.17 1.11-1.25 0.000*
Operation history 1.64 0.97-2.78 0.065
Adenoma, ADR 0.43 0.23-0.83 0.012*
Diverticulosis 1.71 0.37-7.92 0.494
RD 0.58 0.11-3.13 0.523
LD 0.58 0.04-7.65 0.681
BSRS-5:Brief Symptom Rating Scale-5; ADR:adenoma detection rate; RD:right
diverticulosis; LD:left diverticulosis
*P<0.05

%033 4 bR A 1T 2 5 U A {5 £ (265 ) e

Table 3-3. Results of the multiple logistic regression analysis for independent
risk of IBS in older patients (age =65)

Odd ratio 95% ClI P value
Laxatives use 2.43 0.90-6.54 0.080
Analgesics use 2.31 0.82-6.51 0.112
BSRS-5 1.16 1.02-1.32 0.023*
Operation history 0.75 0.27-2.13 0.592
Adenoma, ADR 1.71 0.62-4.75 0.299
Diverticulosis 1.42 0.17-12.14 0.751
LD 0.58 0.03-11.08 0.717
BSRS-5:Brief Symptom Rating Scale-5; ADR:adenoma detection rate; RD:right
diverticulosis; LD:left diverticulosis
*P<0.05
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Table 4. Comparison between CD and non-CD groups
CD (n=237) Non-CD (n=1146) P value

Age (mean + SD, yrs) 61.1+10.5 54.7+13.3 0.000 t*
Age = 65 (%) 37.1 23.3 0.000 c*
Gender (M:F) 21:1 15:1 0.02 c*
Mean BMI 25.6 + 3.7 243+ 3.6 0.000 t*
Smoking (%) 25.7 21.0 0.110c
Alcohol (%) 26.2 18.8 0.010 c*
Laxatives use (%) 18.6 20.7 0.461c
Analgesics use (%) 35.9 315 0.191c
Steroid use (%) 2.1 1.3 0.347c
Anti-HTNSs use (%) 40.9 30.8 0.002 c*
Statins use (%) 19.8 17.7 0.441c
BSRS-5 (range 0~20) 35+£35 3.7+34 0.351t
Operation history 31.2 25.9 0.093c
Good bowel cleansing (%) 76.1 71.7 0.216 ¢
Adenoma, ADR (%) 46.0 36.8 0.008 c*
Patients with pain (%,n) 28.3 (67) 33.5(384) 0.117 c
IBS (%,n) 5.5 (13) 6.8 (78) 0.455¢c

C-1BS (%,n) 0.4 (1) 1.0 (11)

D-IBS (%,n) 3.4 (8) 2.4 (28)

M-1BS (%,n) 1.7 (4) 3.1 (36) 0493 ¢

U-1BS (%,n) 0 (0) 0.3(3)
CD:colonic diverticulosis; BMI:body mass index; BSRS-5:Brief Symptom Rating Scale-5; Good
bowel cleansing:good and excellent by Aronchick scale; ADR:adenoma detection rate;
C-1BS:constipation type IBS; D-IBS:diarrhea type IBS; M-IBS:mixed type IBS; U-IBS:un-subtype
IBS; ¢ Chi-square test; t Student’s t test; * P < 0.05

35

doi:10.6342/NTU201700358



251 ~HRBEEPEF]F L P REY A AT

Table 5-1. Results of the multiple logistic regression analysis for independent
risk of CD

Odd ratio 95% ClI P value
Age = 65 2.04 1.46-2.84 0.000*
Male gender 1.09 0.78-1.51 0.614
BMI 1.09 1.05-1.13 0.000*
Smoking 1.18 0.82-1.70 0.377
Alcohol 1.48 1.02-2.13 0.037*
Anti-HTNSs use 1.06 0.77-1.46 0.699
Adenoma, ADR 1.07 0.80-1.45 0.666
IBS 0.83 0.45-1.55 0.567
BMI:body mass index; CD: colonic diverticulosis; ADR:adenoma detection rate
*P<0.05
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Table 5-2. Results of the multiple logistic regression analysis for independent
risk of CD in younger patient (age<65)

Odd ratio 95% CI P value
Male gender 1.16 0.77-1.75 0.483
BMI 1.11 1.06-1.16 0.000*
Smoking 1.21 0.79-1.84 0.389
Alcohol 1.44 0.93-2.21 0.099
Anti-HTNs use 1.20 0.80-1.80 0.372
Adenoma, ADR 1.11 0.76-1.62 0.601
IBS 1.15 0.58-2.28 0.689
BMI:l:é)ogy mass index; CD: colonic diverticulosis; ADR:adenoma detection rate
*P<0.05

53X BREEE G TFIF 2 5 Fhew [FA A7
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Table 5-3. Results of the multiple logistic regression analysis for independent
risk of CD in older patient (age =65)

Odd ratio 95% ClI P value
Male gender 0.97 0.56-1.66 0.906
BMI 1.05 0.97-1.13 0.255
Smoking 1.08 0.52-2.22 0.838
Alcohol 1.50 0.73-3.05 0.268
Anti-HTNs use 0.90 0.55-1.49 0.684
Adenoma, ADR 0.99 0.60-1.63 0.971
IBS 0.34 0.08-1.53 0.162
BMI:body mass index; CD: colonic diverticulosis; ADR:adenoma detection rate
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Table 5-4. Comparison between asym. CD and sym. DD groups
Asym. CD Sym. DD
P value
(n=237) (n=1146)

Age (mean + SD, yrs) 62.2+9.7 58.3+11.8 0.016 t*
Gender (M:F) 23:1 18:1 0.437c
Mean BMI 25.9+ 3.7 248+ 3.4 0.039 t*
Smoking (%) 24.7 28.3 0.562 c
Alcohol (%) 25.3 28.4 0.629 ¢
Laxatives use (%) 16.5 23.9 0.186 ¢
Analgesics use (%) 31.2 47.8 0.017 c*
Steroid use (%) 1.2 4.5 0.111c
Anti-HTNSs use (%) 45.9 28.4 0.013 c*
Statins use (%) 19.4 20.9 0.796 c
BSRS-5 (range 0~20) 28+3.0 52142 0.000 t*
Operation history 30.0 34.3 0.517c
Good bowel cleansing (%) 77.1 74.6 0.750 ¢
Adenoma, ADR (%) 45.9 46.3 0.957c
RD (%, n) 68.2 (116) 70.2 (47) 0.775c
LD (%, n) 14.1 (24) 16.4 (11) 0.653 ¢
BD (%, n) 17.7 (30) 13.4 (9) 0.431lc
Diverticulum no. > 5 (%) 34.7 32.8 0.785¢c
BMI:body mass index; BSRS-5:Brief Symptom Rating Scale-5; Good bowel cleansing:good and
excellent by Aronchick scale; ADR:adenoma detection rate; RD:right diverticulosis; LD:left
diverticulosis; BD:bilateral diverticulosis
¢ Chi-square test
t Student’s t test
* P < 0.05
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Table 5-5. Results of the multiple logistic regression analysis for independent
risk of symptomatic DD

Odd ratio 95% ClI P value
Age 0.98 0.95-1.01 0.145
Male gender 0.76 0.36-1.60 0.464
BMI 0.93 0.85-1.02 0.142
Smoking 1.18 0.52-2.70 0.694
Alcohol 1.08 0.47-2.49 0.864
Analgesics use 1.59 0.84-3.01 0.155
Steroids use 4.45 0.59-33.61 0.148
Anti-HTNSs use 0.54 0.26-1.13 0.104
Statin use 1.16 0.52-2.60 0.716
BSRS-5 1.21 1.10-1.33 0.000*
BMI:body mass index; BSRS-5:Brief Symptom Rating Scale-5
*P<0.05

39

doi:10.6342/NTU201700358



36 < 9,};;@&;%;;3_& ﬂﬁ e = Egﬁiﬁ:@ﬁ Hae R 2R

Table 6. Pain characteristics between pure IBS and pure DD
Pure IBS Pure DD
(Pain+,IBS+,CD-) | (Pain+,IBS-,CD+) P value
(n=78) (n=54)
Age 524+ 14.6 586+ 12.1 0.011 t*
Pain duration
Pain < 1hr (%,n) 57.7(45) 59.3(32) 0.858 ¢
Pain 1hr~24Hrs (%,n) 24.4(19) 25.9(14) 0.838 ¢
Pain > 24hrs (%,n) 18.0(14) 14.8(8) 0.635 ¢
Pain score(range 1-5) 26+0.8 2711 0.720 t
Pain location
Upper abdomen (%,n) 18.0(14) 24.1(13) 0.391c
Lower abdomen (%,n) 25.6(20) 35.2(19) 0.237c
Upper & lower (%,n) 29.5(23) 18.5(10) 0.152c
Un-clarified (%,n) 26.9(21) 22.2(12) 0.540 c
¢ Chi-square test
t Student’s t test
*P<0.05
40
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Table 7. Multiple logistic regression analysis for predicting factors of

pure IBS

OR 95% ClI Pvalue
Age 0.97 0.94-0.99 0.012*
Pain duration 1.13 0.68-1.90 0.642
Pain score(range 1-5) 0.93 0.62-1.40 0.721
Pain location 1.27 0.89-1.79 0.183
*P<0.05
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Table 8-1. Pain characteristics between pure IBS and pure LD/BD
Pure IBS Pure LD/BD
(Pain+,IBS+,CD-) | (Pain+,IBS-,LD/BD+) P value
(n=78) (n=15)
Age 524+ 14.6 62.4+ 11.7 0.0143 t*
Pain duration
Pain < 1hr (%,n) 57.7(45) 66.7(10) 0.517c
Pain 1hr~24Hrs (%,n) 24.4(19) 26.7(4) 0.850 ¢
Pain > 24hrs (%,n) 18.0(14) 6.7(1) 0.277 ¢
Pain score(range 1-5) 26+0.38 26+1.2 0.994 t
Pain location
Upper abdomen (%,n) 18.0(14) 6.7(1) 0.277c
Lower abdomen (%,n) 25.6(20) 33.3(5) 0.538¢c
Upper & lower (%,n) 29.5(23) 26.7(4) 0.826 ¢
Un-clarified (%,n) 26.9(21) 33.3(5) 0.612c
¢ Chi-square test
t Student’s t test
*P<0.05
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Table 8-2. Pain characteristics between pure IBS and pure RD
Pure IBS Pure RD
(Pain+,IBS+,CD-) | (Pain+,IBS-,RD+) P value
(n=78) (n=39)
Age 524+ 14.6 57.2+12.1 0.082 t
Pain duration
Pain < 1hr (%,n) 57.7(45) 56.4(22) 0.895¢
Pain 1hr~24Hrs (%,n) 24.4(19) 25.6(10) 0.880 ¢
Pain > 24hrs (%,n) 18.0(14) 18.0(7) 1.000 ¢
Pain score(range 1-5) 26+0.8 27+x11 0.650 t
Pain location
Upper abdomen (%,n) 18.0(14) 30.8(12) 0.116 ¢
Lower abdomen (%,n) 25.6(20) 35.9(14) 0.249c
Upper & lower (%,n) 29.5(23) 15.4(6) 0.096 c
Un-clarified (%,n) 26.9(21) 18.0(7) 0.283 ¢
¢ Chi-square test
t Student’s t test
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