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Abstract: Objectives: This study focuses on analyzing the efficacy of lactulose oral solution combined with Macrogol
4000 Powder in the treatment of functional constipation (FC). Methods: A total of 125 FC patients were select-
ed, with 60 cases in a control group, who were treated with lactulose oral solution alone, and 65 cases in a re-
search group, who were treated with lactulose oral solution combined with Macrogol 4000 Powder. The two groups
were analyzed and compared in terms of efficacy, symptom recovery, Bristol Stool Form Scale (BSFS) and Wexner
Constipation Scale (WCS) scores, adverse effects, serum indices, and Patient Assessment of Constipation Quality
of Life (PAC-QOL). Univariate and multivariate analyses were performed to identify risk factors affecting the efficacy.
Results: The total response rate of treatment in the research group was higher than that in the control group, and
the symptom recovery was significantly better in the research group. In addition, the research group showed mark-
edly elevated BSFS scores and reduced WCS scores after treatment as compared to the control group. Furthermore,
significantly better improvements in various serum indices were determined in the research group. There was no
remarkable difference in the incidence of total adverse reactions between groups. Finally, the course of disease,
hypertension, diabetes, hyperlipidemia, and therapeutic method were identified to be factors affecting treatment
efficacy in patients with FC. Conclusions: The efficacy therapeutic of lactulose oral solution combined with Macrogol
4000 Powder in the treatment of FC is promising.

Keywords: Lactulose oral solution, Macrogol 4000 powder, functional constipation, efficacy

Introduction adults and is more prevalent in women [5, 6].
The risk of constipation in the general popula-
tion is 16.5%, while the risk of FC can be up to
9.2% [7]. There are currently no reliable phar-
macological options for the treatment of FC,
and further trials are needed to explore the
therapeutic options for this group of patients
[8]. This study is a relevant trial from the per-

spective of drug therapy and hopefully contrib-

Constipation is an abnormal phenomenon of
defecation, which belongs to common function-
al problems of the digestive system and can be
specifically manifested as abnormalities in the
frequency of defecation, stool trait, time of def-
ecation, and strength of defecation [1]. Its etiol-
ogy is related to colonic sensorimotor disorders

and pelvic floor dysfunction, which may be sec-
ondary to diet, medications, metabolic disor-
ders, endocrine disorders, psychiatric disor-
ders, or gastrointestinal obstruction; and if it is
not related to secondary factors such as those
mentioned above, then the diagnosis of func-
tional constipation (FC) is confirmed [2, 3]. FC,
as a chronic gastrointestinal disorder, poses a
greater socioeconomic burden, and its treat-
ment is difficultand challenging [4]. Statistically,
FC is common not only in children but also in

utes to the treatment of FC.

Lactulose is a disaccharide, consisting of galac-
tose and fructose, which can be utilized as an
osmotic laxative for constipation treatment [9].
It can regulate parameters such as fecal fre-
quency, volume and weight in the patient’s
organism by generating an osmotic gradient
and increasing water retention in the feces [10].
Previous studies have confirmed that it can also
be used in the treatment of constipation in
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patients with type 2 diabetes and does not sig-
nificantly affect patients’ blood glucose levels
[11]. Its oral solution for the treatment of FC
patients was found to significantly increase the
frequency of bowel movements, with a relative-
ly low overall risk of recurrence [12]. Macrogol
4000 Powder is also an osmotic laxative,
essentially a mixture of glycol polymers, which
is biologically inert, non-absorbable and well
tolerated, and can be applied in the treatment
of chronic idiopathic or FC in children and adults
[13]. Its mechanism is like that of lactulose in
the treatment of constipation, which improves
colonic functioning in the patient, frequency of
defecation, fecal consistency, as well as
increasing the amount of fecal water excreted,
without significantly affecting the balance of
intestinal microorganisms or causing adverse
events such as electrolyte disorders [14, 15]. It
has also been used in the treatment of elderly
patients with chronic constipation and has
been shown to be clinically effective, well toler-
ated, and is safe and reliable for long-term use
[16].

Currently, clinical studies on lactulose oral solu-
tion combined with Macrogol 4000 Powder for
the treatment of FC are relatively limited, so
this study aims to analyze and report in detail
from this aspect.

Materials and methods
Patient information

This retrospective study was approved by
Suining Central Hospital Ethics Committee.
Inclusion criteria: patients were diagnosed with
FC [17]; those that had not used laxatives, pro-
kinetic drugs, or other therapies for constipa-
tion in the last 2 weeks; the number of bowel
movements was less than 3 per week; and the
patients had good compliance and agreed to
cooperate with the treatment. Exclusion crite-
ria: allergy to the drugs used in this study; sec-
ondary constipation caused by other diseases;
accompanied by other gastrointestinal disor-
ders; pregnant or breastfeeding women; combi-
nation of impaired cardiac, pulmonary, or renal
functions; and poor compliance. A total of 125
FC patients admitted to Suining Central
Hospital from March 2022 to January 2024
were selected after screening according to the
above inclusion and exclusion criteria. Among
them, 60 cases in the control group were treat-
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ed with lactulose oral solution alone; while 65
cases in the research group were treated with
lactulose oral solution combined with Macrogol
4000 Powder.

Methods

The control group was treated with lactulose
oral solution alone, 5 to 10 mL/dose, 1 time/d.
In the research group, the treatment was com-
bined with additional Macrogol 4000 Powder.
The powder was taken with warm water after
dinner, 10 g each time, once a day. All groups
were treated continuously for 14 d.

Outcome measures

(1) Efficacy [18]. Markedly effective: the symp-
toms of constipation disappeared with defeca-
tion once a day, which was formed and soft
stools; effective: the symptoms of defecation
difficulty improved with defecation once a day,
which was formed and cracked; ineffective:
the symptoms showed no improvement. (2)
Symptom recovery. The degree of defecation,
stool trait and time of defecation were recorded
in both groups, with each score ranging from
0-3, and the scores were proportional to the
severity of symptoms [19]. For degree of defe-
cation, no sense of incomplete defecation was
recorded as O points, mild sense of incomplete
defecation as 1 point, obvious sense of incom-
plete defecation but not affecting life and work
as 2 points, and obvious sense of incomplete
defecation affecting life and work as 3 points;
for stool trait, normal was recorded as O points,
dry and cracked as 1 point, clumping as 2
points, separated as hard clumps was 3 points;
for time of defecation, 1 time/d was recorded
as 0 points, 1 time/2-3 d as 1 point, 1 time/4-5
das 2 points, 1 time >6 d as 3 points. (3) Bristol
Stool Form Scale (BSFS) and Wexner
Constipation Scale (WCS) scores [20]. The
BSFS scale was used to assess fecal traitson a
scale of 1 to 7, with 1 being separate hard
lumps and 7 being watery stools. The WCS was
used to assess the severity of constipation,
with a score ranging from O to 30, and the score
is proportional to the severity of the condition.
(4) Adverse reactions [21]. The number of cases
with adverse events such as diarrhea, abdomi-
nal distension, abdominal pain, nausea and
vomiting after treatment was observed and
recorded, and the incidence rate was calculat-
ed. (5) Serum indices [22]. About 4 mL of
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Table 1. Comparison of general data between both groups

Indexes Control group (n=60) Research group (n=65) X2/t P
Sex 0.013 0.909
Male 28 (46.67) 31 (47.69)
Female 32 (53.33) 34 (52.31)
Age (year) 46.75 £ 7.95 47.45 £ 8.40 0.478 0.634
BMI (kg/m?) 22.17 +2.06 22.62 +2.77 1.024 0.308
Course of disease (week) 5.07 + 1.58 5.43+2.24 1.030 0.305
Combined hypertension 0.437 0.509
Yes 6 (10.00) 9 (13.85)
No 54 (90.00) 56 (86.15)
Combined diabetes 0.538 0.463
Yes 9 (15.00) 13 (20.00)
No 51 (85.00) 52 (80.00)
Combined hyperlipidemia 0.426 0.514
Yes 11 (18.33) 15 (23.08)
No 49 (81.67) 50 (76.92)

Note: BMI, body mass index.

patients’ early morning fasting venous blood
was drawn before and after treatment, and the
serum was obtained after centrifugation. The
nitric oxide (NO) and substance P (SP) were
determined by radioimmunoassay, and the
level of growth inhibitory hormone (GHIH) was
measured by enzyme-linked immunosorbent
assay. (6) Quality of life. Changes in the quality
of life of the 2 groups before and after treat-
ment were assessed using the Patient
Assessment of Constipation Quality of Life
(PAC-QOL score) [23], which included psycho-
logical discomfort, physical discomfort, satis-
faction, worry, and anxiety. Using a 5-point
scale assigning a score of 0-4, this scale indi-
cates worse quality of survival with higher
scores.

Statistical processing

Measurement data were expressed as (Xt S),
and independent samples t-test and paired
t-test were used to analyze the intergroup and
intragroup differences. Counting data were
expressed using rates (percentages) and com-
pared by X°? test between groups. Binary
Logistic multivariate regression analysis was
used to explore risk factors affecting patient
efficacy. The collected experimental data were
analyzed using SPSS 21.0. P<0.05 indicates a
statistically significant difference. In addition,
the sample size of this study strictly followed
the inclusion and exclusion criteria for screen-
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ing, and met the minimum sample size require-
ment per group (approximately 58 cases) calcu-
lated by the sample size estimation formula (as
shown below):

n= ( (Zia2* Zi5)* X p(1-p) >2
P27 P1

Results

No notable difference in general data between
the two groups

Female participants accounted for 53.33% and
52.31%, respectively in the control group and
the research group. The ages of the control and
research groups were (46.755 = 7.95) years
and (47.45 + 8.40) years, respectively, while
the body mass indices (BMI) were (22.17 *
2.06) kg/m? and (22.62 + 2.77) kg/m?, respec-
tively, and the disease courses were (5.07 +
1.58) weeks and (5.43 + 2.24) weeks, respec-
tively. The proportions of those with hyperten-
sion, diabetes, and hyperlipidemia in the con-
trol group were 10.00%, 15.00%, and 18.33%
respectively, compared to 13.85%, 20.00%,
and 23.08% in the research group. After analy-
sis, general data such as gender, age, BMI,
course of disease, and comorbidities of hyper-
tension, diabetes, and hyperlipidemia did not
differ significantly between groups (P>0.05)
(Table 1).
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Table 2. Comparison of efficacy between both groups

Indexes Control group (n=60) Research group (n=65) X2 P
Markedly effective 24 (40.00) 34 (52.31)

Effective 19 (31.67) 25 (38.46)

Ineffective 17 (28.33) 6 (9.23)

Total efficacy 43 (71.67) 59 (90.77) 7.583 0.006

The research group exhibited better treatment
efficacy

The total effective rate of treatment in the con-
trol group was 71.67%, and that in the research
group was 90.77%. There was a remarkable dif-
ference in the total effective rate of treatment
between the two groups (P=0.006). See Table
2.

Analysis of risk factors affecting efficacy

To further enhance efficacy and deeply explore
the potential intervention methods for improv-
ing the curative effect on FC, we conducted an
in-depth analysis of factors influencing patient
efficacy, which can be helpful for further opti-
mizing the clinical management of patients. Of
all the patients, ineffective treatment was
found in 23 cases and effective treatment in
102 cases. Taking the effectiveness of treat-
ment as the dependent variable and the col-
lected clinical data as independent variables, a
univariate analysis was carried out, and it
revealed that gender, age, and BMI had no sig-
nificant relationship with treatment efficacy
(P>0.05). Subsequently, factors with significant
differences, such as the course of disease,
hypertension, diabetes, hyperlipidemia, and
therapeutic method, were used as independent
variables in a binary Logistic multivariate
regression analysis. The course of disease
(P=0.004), hypertension (P=0.007), diabetes
(P=0.002), hyperlipidemia (P=0.001), and ther-
apeutic method (P=0.040) were all identified to
be risk factors affecting the efficacy (P<0.05).
See Tables 3-5 for details.

Symptom recovery was more advantageous in
the research group

Symptom recovery after receiving different
treatment modalities was analyzed by assess-
ing the degree of difficulty in defecation, stool
trait, time of defecation and other symptom-
related indicators in both groups. The data indi-
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cated that the defecation degree scores of the
control and research groups prior to treatment
were (2.03 + 0.55) points and (1.92 + 0.59)
points, respectively, and the corresponding
scores after treatment were (1.42 + 0.7) points
and (0.82 + 0.46) points. The stool trait scores
of the control and research group were (2.10 £
0.66) points and (2.15 + 0.64) points before
treatment and (1.63 + 0.58) points and (1.17 +
0.57) points after treatment, respectively. The
pre- and post-treatment defecation time scores
of the control group were (2.10 + 0.57) points
and (1.42 + 0.50) points, respectively, while
those of the research group were (2.09 + 0.61)
points and (1.00 + 0.31) points, respectively.
The results revealed no remarkable difference
in the difficulty degree of defecation, stool trait,
and time of defecation before treatment
(P>0.05); but all the three indexes appeared to
be significantly reduced after treatment in both
groups (P<0.05), with lower scores found in the
research group than those in the control group
(P<0.05). See Figure 1.

The improvement in BSFS and WCS scores was
better in the research group

Before treatment, the BSFS scores of the con-
trol and research groups were (2.32 + 0.98)
points and (2.38 + 0.84) points, respectively,
and after treatment, they increased to (3.17 +
1.25) points and (4.00 + 1.47) points, respec-
tively. The WCS scores of the control group
before and after treatment were (19.90 + 3.62)
points and (8.17 + 2.05) points, respectively,
and those of the research group were (19.23 +
3.07) points and (5.91 + 1.64) points, respec-
tively. The results showed no significant inter-
group difference in BSFS and WCS scores
before treatment (P>0.05). The BSFS scores of
both groups increased after treatment
(P<0.05), with higher scores in the research
group than in the control group (P<0.05). After
treatment, the WCS scores were significantly
decreased in both groups (P<0.05), with more
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Table 3. Univariate analysis of factors affecting efficacy

Indicators Ineffective Effective 5 p
group (n=23) group (n=102)

Sex 0.280 0.597
Male 12 (52.17) 47 (46.08)
Female 11 (47.83) 55 (53.92)

Age (years old) 3.484 0.062
>45 16 (69.57) 49 (48.04)
<45 7 (30.43) 53 (51.96)

BMI (kg/m?) 2.488 0.115
>22 18 (78.26) 62 (60.78)
<22 5 (21.74) 40 (39.22)

Course of disease (weeks) 5.697 0.017
>5 20 (86.96) 62 (60.78)
<5 3(13.04) 40 (39.22)

Hypertension 5.297 0.021
With 6 (26.09) 9 (8.82)
Without 17 (73.91) 93 (91.18)

Diabetes 5.738 0.017
With 8 (34.78) 14 (13.73)
Without 15 (65.22) 88 (86.27)

Hyperlipidemia 14.371 <0.001
With 12 (52.17) 16 (15.69)
Without 11 (47.83) 86 (84.31)

Therapeutic method
Lactulose oral solution

Lactulose oral solution combined with Macrogol 4000 Powder 6 (26.09)

7.583 0.006
17 (73.91) 43 (42.16)
59 (57.84)

Note: BMI, body mass index.

Table 4. Assignment table

The research group exhibited

Variables Assignment

a more advantageous im-

Course of disease (weeks) >5=1, <5=0

Hypertension With =1, without =0
Diabetes With =1, without =0
Hyperlipidemia With =1, without =0
Therapeutic method

Lactulose oral solution =1, lactulose oral solu-
tion combined with Macrogol 4000 Powder =0.

provement in serum indexes

Serum indexes were tested in
both groups. Before treat-
ment, the SS levels in the con-
trol and research group were
(A7.47 = 3.27) pg/mL and

significant decrease in the research group
(P<0.05). See Figure 2 for details.

The two groups were comparable in adverse
reactions

The number of cases with diarrhea, abdominal
distension, abdominal pain, nausea and vomit-
ing were observed and counted. There was no
remarkable difference in the incidence of total
adverse reactions between the two groups
(P=0.451). See Table 6.
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(18.14 £ 2.94) pg/mL, respec-

tively, which reduced to (14.20
+ 2.91) pg/mL and (9.20 £ 2.65) pg/mL after
treatment, respectively. Concerning the NO lev-
els in the control group and the research group,
they were (80.83 + 11.78) mmol/L and (83.43
+ 10.63) mmol/L prior to treatment, and (65.25
+ 10.29) mmol/L and (56.35 + 6.08) mmol/L
after treatment, respectively. The SP levels in
the control and research group were (30.37 *
4.86) pg/mL and (31.31 + 5.57) pg/mL before
treatment, and (39.33 + 6.17) pg/mL and
(44.57 £ 7.00) pg/mL after treatment, respec-
tively. It can be seen that there were no remark-
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Table 5. Multivariate analysis of factors affecting efficacy

Variables B SE Wald P Exp (B) 95% Cl

Course of disease (weeks) 2.410 0.831 8.418 0.004 11.130 2.186-56.682
Hypertension 2.200 0.816 7.263 0.007 9.025 1.822-44.700
Diabetes 2.460 0.800 9.445 0.002 11.705 2.438-56.195
Hyperlipidemia 2.305 0.668 11.910 0.001 10.022 2.707-37.107
Therapeutic method 1.255 0.610 4.233 0.040 3.508 1.061-11.596
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Figure 1. Difficulty degree of defecation, stool trait, and time of defecation in both groups. A: Comparison of diffi-
culty degree of defecation before and after treatment between groups; B: Comparison of stool trait between groups
before and after treatment; C: Comparison of defecation time between groups before and after treatment. Note:
*P<0.05 and *"P<0.01 represent comparison with before treatment; “P<0.05 represents comparison with the con-
trol group after treatment.
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to the control group (P<0.05).
See Figure 3.
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Figure 2. BSFS and Wexner Constipation Scale scores. A: Comparison of
BSFS scores between two groups before and after treatment. B: Comparison
of Wexner Constipation Scale scores before and after treatment between
two groups. Note: "P<0.05 and ""P<0.01 represent comparison with before
treatment; “P<0.05 represents comparison with the control group after

treatment: BSFS, Bristol Stool Form Scale.

able differences in the levels of SS, NO, and SP
before treatment (P>0.05), and that SS and NO
appeared to be reduced while SP increased
after treatment (P<0.05). Moreover, the re-
search group demonstrated lower levels of SS
and NO, as well as higher SP levels compared
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PAC-QOL scale. The PAC-QOL
scores in the control and
research groups before treat-
ment were (86.67 = 7.39)
points and (85.12 + 8.21)
points, respectively, which
decreased to (55.15 + 7.48)
points and (39.98 + 5.61)
points after treatment. The
results indicated that the total
PAC-QOL scores were not sig-
nificantly different before the treatment
(P>0.05). While after treatment, the total PAC-
QOL scores decreased significantly in both
groups, and the research group showed lower
total PAC-QOL scores compared to the control
group. See Figure 4.
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Table 6. Comparison of adverse reactions between groups

Indexes Control group (n=60) Research group (n=65) X2/t P
Diarrhea 3 (5.00) 2 (3.08)
Abdominal distension 2(3.33) 1(1.54)
Abdominal pain 0 (0.00) 1(1.54)
Nausea and vomiting 2(3.33) 1(1.54)
Total 7 (11.67) 5 (7.69) 0.568 0.451
A 3 Control group B 3 Control group C [ Control group
E& Research group E=E Research group EZ& Research group
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Figure 3. SS, NO, and SP levels in both groups. A: Comparison of SS levels between groups before and after treat-
ment; B: Comparison of NO levels between groups before and after treatment; C: Comparison of SP levels be-
tween groups before and after treatment. Note: "P<0.05 and ""P<0.01 represent comparison with before treat-
ment; #P<0.05 represents comparison with the control group after treatment. SS, somatostatin; NO, nitric oxide;

SP, substance P.
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Figure 4. Comparison of PAC-QOL scores before and
after treatment in both groups. Note: "P<0.05 and
“*P<0.01 represent comparison with before treat-
ment; #P<0.05 represents comparison with the con-
trol group after treatment. PAC-QOL, Patient Assess-
ment of Constipation Quality of Life.
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Discussion

In this study, FC patients treated with lactulose
oral solution combined with Macrogol 4000
Powder exhibited better efficacy (90.77% vs.
71.67%), which suggests that the combination
treatment can achieve superior therapeutic
efficacy, and significantly alleviate the symp-
toms of the patients. This is related to the fact
that Macrogol 4000, as an osmotic laxative,
can increase the water content of feces via its
osmotic action in the intestine, thereby achiev-
ing a laxative treatment effect [24]. Tree-
pongkaruna et al. [25] reported that Macrogol
4000 Powder was more suitable for chronic
constipation in young children compared to
lactulose oral solution, with a comparable safe-
ty profile but higher efficacy, significantly
increasing stool frequency and improving stool
consistency and bowel patency, which is similar
to the results of our study. Subsequently, this
study further found that the course of disease,
hypertension, diabetes, hyperlipidemia, and
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therapeutic method significantly affect the effi-
cacy in FC patients. Namely, patients with a
course of disease =5 weeks, hypertension, dia-
betes, and hyperlipidemia may be at higher risk
of ineffective treatment, and treatment strate-
gies should be reevaluated. This may be due to
the fact that FC patients with a disease course
of >5 weeks generally have more severe condi-
tions and are relatively more difficult to treat.
Moreover, FC patients with comorbid hyperten-
sion, diabetes, or hyperlipidemia are affected
by the underlying diseases, which may impede
the full extent of the curative effect of the com-
bined intervention regimen.

Better symptom recovery was also identified in
FC patients treated with lactulose oral solution
combined with Macrogol 4000 Powder. This
may be attributed to the fact that Macrogol
4000 Powder can combine with water mole-
cules through hydrogen bonds to prevent the
intestine from absorbing water molecules in
feces, thereby softening the feces and making
them less prone to dryness and easier to
excrete, while promoting intestinal peristalsis
and increasing the patient’s body’s defecation
urge [26]. A study by Lyseng-Williamson et al.
[13] indicated that Macrogol 4000 Powder was
more conducive to improving stool frequency
and consistency compared with lactulose,
which was related to its effect on reducing vom-
iting and flatulence, similar to the results of our
study. Furthermore, this study found the combi-
nation of lactulose oral solution and Macrogol
4000 Powder was more beneficial for amelio-
rating fecal traits and disease severity in
patients with FC. According to a report by Li et
al. [27], Macrogol 4000 in patients with mater-
nal constipation was shown to significantly
downgrade the WCS score compared to lactu-
lose at weeks 1 and 2 of treatment, resulting in
a faster treatment effect, supporting our find-
ings. A meta-analysis by Fang et al. [28] has
also reported that Macrogol 4000 combined
with fecal microbiota transplantation for the
treatment of adult FC can significantly upregu-
late BSFS scores, which is similar to our find-
ings. This is partly due to the improvement of
intestinal motility by Macrogol 4000, thereby
alleviating the condition. Regarding safety, the
combination of lactulose oral solution and
Macrogol 4000 Powder showed a good safety
profile without significantly increasing the risk
of adverse reactions. This may be related to the
fact that both medications are not absorbed
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into the bloodstream by the intestines, and that
Macrogol 4000 Powder does not interfere with
the normal physiological processes of other
substances in the intestine [29]. Minguez et al.
[30] found that Macrogol 4000 Powder was
more effective in treating FC patients com-
pared to placebo, possessing a high safety and
tolerability profile, which is similar to our find-
ings. Our results further showed that lactulose
oral solution combined with Macrogol 4000
Powder in FC patients down-regulated the
abnormally elevated levels of SS and NO, as
well as up-regulated the abnormally low levels
of SP. It is known that abnormal levels of SS,
NO, and SP are all closely associated with insuf-
ficient intestinal motility in the body, and are
significantly related to the development and
progression of FC. Among them, SS and NO are
risk factors for intestinal hyperdynamics, with
the former negatively affecting the body’s intes-
tinal dynamics by inhibiting the release of ace-
tylcholine and the latter inhibiting gastrointesti-
nal peristalsis by impeding smooth muscle
movement. Whereas SP is a facilitator of intes-
tinal peristalsis, with its mechanism of facilita-
tion associated with stimulation of neurons in
the intestinal wall [31, 32]. In a study by Zhang
et al. [33], the soluble dietary fiber of hawthorn
relieved constipation symptoms by down-regu-
lating the levels of inhibitory hormones such as
SS and NO and up-regulating the expression of
excitatory hormones like SP, which is consis-
tent with the results of our study. To a certain
extent, this also reflects how the treatment of
FC with lactulose oral solution combined with
Macrogol 4000 powder may achieve therapeu-
tic effects by enhancing the body’s intestinal
motility, promoting the release of acetylcholine,
and stimulating the neurons of the intestinal
wall. Finally, lactulose oral solution combined
with Macrogol 4000 Powder helped to improve
the quality of life in FC patients. This may be
related to the faster recovery of symptoms and
the more significantly improved stool quality
and constipation severity in the research group,
which is helpful in restoring a normal life, there-
by improving their quality of life. In a study by
Piche et al. [34], lactulose plus paraffin signifi-
cantly improved PAC-QOL scores compared
with polyethylene glycol for the treatment of FC,
which is similar to our findings.

This study has several limitations that need to
be addressed. First, this study only included
adult FC patients, which limits the universality
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of the research results. Second, for the identi-
fied risk factors, further subgroup analysis is
needed in the future to explore the heterogene-
ity and verify our conclusions. Third, in view of
the lack of exploration of relevant treatment
mechanisms, basic experiments are required
for relevant mechanism analysis in future stud-
ies, which will contribute to further research on
treatment targets. In future research, children
with FC can also be included for analysis.

Conclusion

Our findings suggest that lactulose oral solu-
tion combined with Macrogol 4000 Powder for
FC patients is conducive to improving efficacy,
facilitating symptomatic recovery, and amelio-
rating the constipated condition while ensuring
safety. The combination regimen can positively
regulate the abnormal serum levels of SS, NO,
and SP, and improve quality of life. In addition,
patients with the following characteristics may
face a greater risk of ineffective treatment, that
is, a course of disease >5 weeks, hypertension,
diabetes, and hyperlipidemia. Moreover, we
recommend the use of lactulose oral solution
combined with Macrogol 4000 Powder for
superior efficacy.
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