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Application of low volume polyethylene glycol-electrolyte solution
combined with Shouhui Laxative Capsule in bowel preparation
before colonoscopy examination for patients with
chronic functional constipation

Wei Tian', Zhen Tian', Yi-qi Wang', Zhen-rong Xu', Ni-ni Yuan®
[1. Department of Anorectal Center, 2. Department of Health Care Endocrinology, Qilu Hospital
(Oingdao), Cheeloo College of Medicine, Shandong University, Qingdao, Shandong 266000, China]

Abstract: Objective To investigate the efficacy and safety of a low-volume polyethylene glycol-electrolyte
solution (PEG-ELS) in combination with Shouhui Laxative Capsule (SHLC) compared to a standard high-volume
regimen (4L PEG-ELS) for bowel preparation before colonoscopy in patients with chronic functional constipation

(CFC). Methods This was a single-center, observer-blind, randomized controlled study that recruited 282 patients
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with CFC who underwent colonoscopy from January 2021 to December 2021 and were randomly assigned to the
SHLC + 2 L PEG-ELS group, SHLC+3 L PEG-ELS group and 4 L PEG-ELS group. The primary outcomes were the
Boston bowel preparation scale (BBPS) and patient bowel preparation tolerance. Results 240 patients were
eventually included. The BBPS scale of SHLC +2 L PEG-ELS, SHLC + 3 L PEG-ELS, and 4 L PEG-ELS groups
were (6.22 £ 1.09), (6.26 = 0.97), and (7.06 + 0.63), respectively, and the difference was not statistically significant
(P> 0.05). The differences in segmental BBPS among the three groups in the left colon [(2.32 + 0.72), (2.41 £ 0.64)
and (2.58 £0.59)], middle colon [(2.18 £0.83), (2.26 +£0.76) and (2.44 £ 0.81)] or right colon [(1.67 £0.71),
(1.72£0.67) and (2.23 +0.66)] were not statistically significant (P > 0.05). The Mayo Tolerance Questionnaire
showed that the patient tolerance and willingness to repeat bowel preparation in the 4 L PEG-ELS group were
inferior to those in the SHLC + 3 L PEG-ELS group and SHLC+2L PEG-ELS group (P =0.007 and P =0.021).
Compared with the 4 L PEG-ELS group, the SHLC + 2 L PEG-ELS group and SHLC+3 L PEG-ELS groups had an
carlier time between first bowel movements (P =0.036) and an increased number of bedtime bowel movements
(P =0.035) after taking the drug, but there was no significant difference in the total number of bowel movements
(P> 0.05). There was no significant difference in the incidence of adverse events after bowel preparation among the
three groups (P> 0.05). Conclusion For bowel preparation in patients with CFC, low-volume PEG-ELS

combined with SHLC may be a novel strategy, which greatly improves patient tolerance and compliance, and its

bowel preparation efficacy and safety are comparable to 4 L PEG-ELS standard scheme equivalent.
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Flow chart of patient enrollment
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Table 1 Comparison of general data among the three groups
- o P 51(%) —— It (%)
5 kS mIUE O B Hib
SHLC+2 L PEG-ELS £ (n = 80) 48.98+12.37 39(48.8)  41(51.2)  23.34#3.63  13(162) 3(3.8) 4(50) 2(2.5)
SHLC+3 L PEG-ELS41(n = 82) 52.26+12.10 43(524)  39(47.6) 23.87+2.86 10(12.2)  2(24) 6(7.3)  3(3.6)
4 LPEG-ELS41(n =78) 49.66+8.79 36(46.2)  42(53.8)  22.53+2.95  8(102)  2(2.6) 2(2.6) 1(1.3)
FI*MH 1.58° 0.64 2.83" 1.88
P 0.273 0.726 0.620 0.931
- silpskiA s (%) FF H1(%)
A T KW BORMEIKAAE  REMRIREEE Rk
SHLC+2 L. PEG-FLS 4 (n = 80) 34(42.5) 46(57.5) 32(40.0) 20(25.0) 14(17.5) 14(17.5)
SHLC+3 L PEG-ELS 4 (n = 82) 30(36.6) 52(63.4) 38(46.3) 22(26.8) 10(12.2) 12(14.7)
4 LPEG-ELS#(n=78) 28(35.9) 50(64.1) 34(43.6) 18(23.1) 14(17.9) 12(15.4)
FIfi 0.89 2.46
PAE 0.641 0.873
- FERLTFSY 191(%) e AR RS 51(%)
153 243 3% 2 7
SHLC+2 L PEG-ELS # (n = 80) 13(16.2) 27(33.8) 40(50.0) 76(95.0) 4(5.0)
SHLC+3 L PEG-ELSZ1(n = 82) 14(17.1) 30(36.6) 38(46.3) 76(92.7) 6(7.3)
4 1. PEG-ELS41(n=78) 18(23.1) 27(34.6) 33(42.3) 65(83.3) 13(16.7)
FI A 1.77 6.94
P 0.778 0.031
2124 FIE ; BMIA{AREHE 5L (body mass index)
2 #£R (241£0.64) il (258+0.59) 4], o Bt 45
N ‘ ) [ (218+0.83), (2.26+0.76) F1 (2.44+0.81) év\]
21 BHBREZHERNENEREHEESTHE
b fEgi ) (1.67£071) . (1.72+0.67) 1 (223 %
SHLC+2 1, PEG-ELS 4171 SHLC+3 L PEG-ELs 41 000 P17 I BE .22 5F 1 6 5L 3 =5 4 X
(P>0.05) . BBPS 4> 6 43 1Y 78 43 I i /ﬁ%$

2% g e K AT 1 42 R I T UE A8 58 IR 43 ) A 95.0% F
92.7%, B ET+4LPEG-ELS411983.3%, 34l HE#H
eas, ZRA%i%E (P=0.031),

2.2

34 £ = BBPS bk
SHLC+2 L, PEG-ELS 4 .

SHLC+3 L. PEG-ELS 2.

4 1. PEG-ELS ZH BBPS 434+ 5 F (6.22 +£1.09) .

(6.26+0.97) F1 (7.06+0.63) 47,
ERTGIFE X (P>0.05),
34 BOETE A
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34 B A,
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25| (2.32+0.72) .
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4 L PEG-ELS 41 /43 5]}y 83.7% . 87.8% #1191.0%,
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PEG-ELS 4, 2R A4t E L (P=0.007) ([
2A); HA4LPEG-ELSJr ML, B2 HEHE B
fifi I SHLC + 2 1. PEG-ELS il SHLC + 3 L. PEG-ELS J5
Fi RS (P=0.021) (K2B).
2.4 BHEBEHEBRLER

3 2 £ AR 2N S T OCHI A e ] AR B I A8 %
T A, 2 RA G X (P=0.036 il
P=0.035), {H7EEHMER B mHbEs, 25581t

SRS (P>0.05) . PIHHER B #E1 UCHHE I A]
J5Hl, 4 L PEG-ELS 41 %M T SHLC+2 L PEG-ELS 41
M SHLC+3 L PEG-ELS 41, 2R WA G iT¥ 8 X
(P=0.019 F1 P=0.037) ; 7F M i HE (8 &k 2007 11,
SHLC+2 L PEG-ELS4{#1SHLC+3 L. PEG-ELS 4 B £
T4 LPEG-ELSZ (P=0.038F1P=0.018), {HSHLC+
2 L PEG-ELS 41 f1 SHLC+3 L PEG-ELS A b 4%, 2%
TGt #E L (P>0.05), W3,
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Table 2 Comparison of BBPS and full bowel preparation rate among the three groups

215 Vs o) G HREA 15y VEE =1 7 B35 AT HIE R 1%
SHLC+2 L. PEG-ELS 4 (n = 80) 2.32+0.72 2.18+0.83 1.67+0.71 6.22+1.09 83.7
SHLC+3 L PEG-ELS 41 (n = 82) 2.41+0.64 2.26+0.76 1.72+0.67 6.26+0.97 87.8
4 LPEG-ELS4l(n=78) 2.58+0.59 2.44+0.81 2.23+0.66 7.06+0.63 91.0
FIME 0.11 0.43 5.78 474 1.92°
PMH 0.945 0.807 0.056 0.094 0.383
o xE
100, . . . 801
90/ ISHL(5+2 L PEG-ELS iﬂ 0. ESHL.C+2 I, PEG-ELS ﬁﬂ
801 “SHLCH L PEG-ELSAL oo #SHLCH3LPEG-ELS#1
704 m4 L PEG-ELSH oo "4 LPEG-ELSAL
8 P=0007 ]
= 29 b0
! 17 30 e
204
] 10
0 - ‘ ‘ O — —
RS AR A ARE AR IR SERBA R WRARE  JERWA R
A B
A: T2 B FRRE R I R
2 EERMZEITESEE
Fig.2 Mayo tolerability score questionnaire
*3 SHEBEHEBRIER (xxs)
Table 3 Comparison of defecation among the three groups (x +s)
215 HUCHEAERT [H]/h e - e A5/ TR SHEE AU
SHLC+2 L PEG-ELS 41 (n = 80) 1.87+0.40 4.61+0.74 6.58+0.95
SHLC+3 L PEG-ELS 41 (n = 82) 1.89+0.66 4.63+0.67 6.72+0.79
4 LPEG-ELS4{(n="78) 2.46+0.44 3.67+0.83 7.01+1.09
FI8 6.64 6.69 3.38
PAE 0.036 0.035 0.185
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25 BHBEFEMERETHEXFERILE Kitr, ZRAGIHFEYL (P=0.021), Wik4,
3B IR B AR R, g 26 SABRFERRELR
HﬂLIETJjSISmin, 41.7% W BHE TS H KM 17.5% 1 S B H MR & LK, ZRESKITFEXL
BERIBER R 4r 0 25.4% R 154% (R FH KW (P>0.05). &S,

SiE e W%uﬂﬁﬁ, HAWE (29%) WEEy 27 SHEEEGEESEAMEELIBRNE £F
Wik W R, MAh, SHLC+2 L PEG-ELS 41,  BbE&

SHLC+3 L PEG-ELS 41114 L PEG 4 *h /3 51F 71.3% . S BE G . Kk R R R K A A R A,

67.1% F151.2% W B H IR EA VBN HFRELLEmE Z25HESIEEL (P>0.05) o &6,

x4 BHEBEEMIEREEXBERILE
Table 4 Comparison of colonoscopy-related characteristics among the three groups

13 [l PRk AorpiEREER  HEEEREENE, AR EE B AR

1(%) 11(%) min 11(%)
SHLC+2 L PEG-ELS 4 (n = 80) 78(97.5) 67(83.7) 7.612.05 57(71.3)
SHLC+3 L. PEG-ELS 4l (n = 82) 80(97.6) 72(87.8) 7.78+1.59 55(67.1)
4 LPEG-ELS#1(n=178) 74(94.9) 71(91.0) 8.22+1.53 40(51.2)
FIxMH 1.16 1.92 0.77° 7.53
P 0.561 0.383 0.680 0.021

SRR (%)

4151

BA JlsE AL “ilns
SHLC+2 L PEG-ELS 4 (n = 80) 19(23.8) 12(15.0) 4(5.0) 14(17.5)
SHLC+3 L. PEG-ELS 4 (n = 82) 25(30.5) 16(19.5) 1(1.2) 17(20.7)
4 LPEG-ELS#(n=78) 17(21.8) 9(11.5) 2(2.6) 11(14.1)
FIx*H 1.77 1.97 2.00 1.22
P 0.413 0.374 0.368 0.544

{10 FE
*=5 SHBEEERR=LE 61(%)
Table 5 Comparison of sleep quality among the three groups n (%)

21571 RLAF LIE
SHLC+2 L PEG-ELS 41 (n = 80) 54(67.5) 26(32.5)
SHLC+3 L PEG-ELS 4 (n = 82) 58(70.7) 24(29.3)
4 LPEG-ELS4(n =78) 46(59.0) 32(41.0)
X' H 261
P 0.272

- 67 -



[ N B

5520 %

*6 BHEBEUWHEXAREEAERLE 51(%)
Table 6 Comparison of the incidence of drug-related adverse reaction among the three groups n (%)

257 R MKt 129 JE K

SHLC+2 L PEG-ELS 4 (n = 80) 7(8.8) 4(5.0) 6(7.5) 6(7.5)

SHLC+3 L PEG-ELS 41 (n = 82) 8(9.8) 6(7.3) 4(4.9) 8(9.8)

4 LPEG-ELS41(n=178) 14(17.9) 9(11.5) 8(10.2) 12(15.4)

XA 3.78 2.38 1.67 2.69

P 0.151 0.305 0.435 0.260

3 'N-'i«/l’: CFC A 2R 4N (sodium phosphate, NaP) HEAT

G G A e i T R 2 L B IR B She it
TR ISR T BT B, #AUCH AL 5
I S LT T A8 e A R XU S A A i R
AT VLKA WA A RS I, ST A A RS
R T RIRALRR S, 1 2 S A2 SR 2 i P A 4 o o
Is2Im = B R IE RS, AU BB i 2 Al
Hpikgs, & nl b E R R R, AR AT,
FEIRAR R AR, W EE NS, ok, M
RSB, FpiE A B 2500 T AR w2 %

CFC 2 S8 iE A Pt 22— A2 HF UL
KU PR, FEH FE BN, 2.0% ~ 28.0% B N
A CFC™, H50 % UG, CFCHERRRFLE FIF, X
IE R R £ o 45 I Bk s L A 45 e
(IAEIE . ANDERSON Z5"Mdi FH 5 i i 5 I5F [ 4 S 45
A A A AR ME B i bR, 25 SRR Bk CFC
BT K BA E W T Rt R IR CRC B 1
6.3ff5. itk CFCHRFmE MR, 1T RESFRRERAE
MEFE T 208 B A PTG AR FE . AGRAWAL 4521
. CFCIZMiBE A AN T8 50 1 — T R 25, (R Anfe]
ACHRVEAT S IR A . SE T AT A AN TR A A O
AL, VARG R s K aAs,
b CFC B E I HEA B2, AR5, SHLC+2
L PEG-ELS % . SHLC+3 L PEG-ELS Z1 1 4 L PEG 41
(K 7650 W HE 55 R 50 391k 83.7% . 87.8% F191.0%, 3
HEF I, 2RIFIFEL (P=0.383),

4 L PEG-ELS J& B ffE (bR UE T 28 o b il 57
KLU —H 22 A T2 2 R, FZEET
AR, P OB ERSONT 2, F R8s
P g AR TE 4y, B 1/3 BB ke AT
EER, FEORIEE. —5 Meta T4 R BN,

Ji7 3 Y45 19 8.5 %R 2 PEG-ELS 19 1.87 4%, Jf H. NaP
BT SZPE, B NaP X} B EAEAE T AE A B 5%
W, —J7 R SRR T o) IRk e 51—
J7 T, REUMKENS %P8, 17.2% i 534 78 4
NaP i 17 W 18 i 4% J5 2 1 BUAC AP il e, 1 Al
PEG-ELS iy (8, AIRHH ILAE (14 & A= 0 4.8%; - HL
5 PEG-ELSAHL, R T NaP Ji i 45 B4 A 04 i 3 A K
IR AN S NaP 3 H0H T8 4

T Z2 U5 A T MO . CaO T Asc 45
WS AR AT 2 L PEG-ELS I W T % i
%, IR E A RO R T 2. DAL 259
P AR a2, (HROR R, B LA
bR, TG AR TR, Bk, AT
FEVEAG T R JCRE 2l SHLC B AR 2 PEG-ELS
T BB AR, HH R GIE L e RNE T
BRI, Wb PEG-ELS (4 1, dEimi 2 s
321 o S5 R R, B R SHLC+2 L PEG-ELS
FISHLC+3 L PEG-ELS J5 & iF47 i 1 45 i 52 V1
T4 L PEG-ELS.

YA IR AR B, SHLC 7] B & 2l 3% CFC.
I, &2 HAE Wi fE & 4B 125 . B2y
AW STIESE, SHLC NS (R Uil G ol , 3 hngh
WS , DI A R0 ik Ao b R it v S8 3 A T o
SHLC /& —Fpi 2y, Moy, 22, i+, Bl
e, Mkt . NS EARFARSC M. A S S
LR RGBS, KR REER. ]
T B FIORFIRAL EAT RS A R . AR R
SRR . ASCREAR HE MBI S, At 1A T
Wlo FEABEFE Y, W45 53R . R SHLC+
2 L PEG-ELS fil SHLC+3 L PEG-ELS J7 & JE47 I 18
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