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Abstract: Objective: To evaluate the effects of combining linaclotide with Bifid Triple Viable Capsules on clinical out-
comes and quality of life (QoL) in patients with constipation-predominant irritable bowel syndrome (IBS-C). Methods: 
A retrospective analysis was performed on data from 189 IBS-C patients treated between April 2021 and January 
2024. The control group (91 patients) received linaclotide, while the combined group (98 patients) received lina-
clotide plus Bifid Triple Viable Capsules. Outcomes assessed included bowel movement frequency, stool consistency 
scores, constipation severity, anxiety (Self-Rating Anxiety Scale, SAS), depression (Self-Rating Depression Scale, 
SDS), QoL (Irritable Bowel Syndrome Quality of Life, IBS-QoL), and symptom severity (Irritable Bowel Syndrome 
Severity Scoring System, IBS-SSS). Logistic regression identified independent risk factors for QoL improvement. 
Results: Both groups showed significant increases in bowel movement frequency after treatment (P < 0.001). The 
combined group experienced a significantly greater improvement compared to the control group (P < 0.001). Stool 
consistency scores improved significantly in both groups (P < 0.001), but no significant difference was observed 
between groups (P > 0.05). Both groups showed significant reductions in constipation severity, with the combined 
group showing greater improvement (P < 0.001). SAS and SDS scores decreased significantly in both groups (P < 
0.001). The combined group showed greater reductions in SAS (P < 0.05) and SDS (P < 0.001). IBS-QoL scores 
improved significantly in both groups, with the combined group achieving greater improvement (P < 0.001). IBS-
SSS scores decreased significantly, with the combined group experiencing a greater reduction (P < 0.001). IBS-QoL 
scores were positively correlated with bowel movement frequency (r = 0.289, P < 0.001) and negatively correlated 
with stool consistency scores (r = -0.154, P = 0.036), constipation severity (r = -0.386, P < 0.001), SDS scores (r = 
-0.150, P = 0.040), and IBS-SSS scores (r = -0.347, P < 0.001). Logistic regression identified treatment regimen (OR 
= 0.163, P = 0.017), age (OR = 4.666, P = 0.002), monthly income (OR = 0.065, P < 0.001), post-treatment bowel 
movement frequency (OR = 0.055, P < 0.001), and post-treatment constipation severity (OR = 5.545, P = 0.007) 
as independent factors influencing QoL improvement. Conclusion: The combined use of linaclotide and Bifid Triple 
Viable Capsules significantly enhances bowel movement frequency, reduces constipation severity, and improves 
QoL and psychological well-being in IBS-C patients. This approach offers a promising strategy for the comprehensive 
management of IBS-C.
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Introduction

Constipation-predominant irritable bowel syn-
drome (IBS-C) is a common functional bowel 
disorder characterized by abdominal pain, 
bloating, and difficulty with bowel movements, 
significantly impairing patients’ quality of life 
[1]. Its etiology is multifactorial, involving gut 

motility disorders, visceral hypersensitivity, gut 
microbiota dysbiosis, and psychological influ-
ences [2]. While IBS-C does not lead to severe 
complications, its persistent symptoms reduce 
quality of life, work efficiency, and increase psy-
chological burden [3]. Globally, the prevalence 
of IBS is approximately 10-15%, with constipa-
tion-predominant cases accounting for 30-40% 
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[4, 5]. In China, IBS-C prevalence is relatively 
high, particularly among women and younger 
populations [6]. The fluctuating and diverse 
symptoms of IBS-C present challenges in diag-
nosis and treatment. Current therapeutic strat-
egies primarily aim at symptom relief and qual-
ity of life improvement, but their efficacy varies, 
necessitating exploration of more effective 
approaches.

Current treatment options for IBS-C include 
dietary modifications, pharmacotherapy, and 
psychological interventions [7]. Probiotics have 
emerged as a safe and effective therapeutic 
option, contributing to gut microbiota regula-
tion, enhanced intestinal barrier function, and 
suppression of harmful bacterial growth [8]. 
Bifid Triple Viable Capsules, a widely used pro-
biotic formulation, has demonstrated efficacy 
in alleviating symptoms such as abdominal 
pain, bloating, and constipation in IBS-C 
patients [9]. Linaclotide, a guanylate cyclase-C 
(GC-C) agonist, acts by activating GC-C recep-
tors in the intestine, promoting fluid secretion 
into the intestinal lumen and enhancing motili-
ty, thus relieving constipation symptoms [10]. 
Clinical studies have shown that linaclotide 
effectively increases bowel movement frequen-
cy while significantly reducing abdominal pain 
and bloating [11, 12].

IBS-C not only affects physical health but also 
has profound psychological impacts, including 
anxiety and depression, driven by recurrent 
abdominal pain, bloating, and difficulty with 
bowel movements [13]. This interplay of symp-
toms creates a vicious cycle, exacerbating the 
condition [14]. Despite the availability of vari-
ous treatments, limitations remain. Monothe- 
rapies often provide limited efficacy and fail to 
comprehensively address patients’ symptoms. 
Long-term use of certain medications may lead 
to resistance or side effects, diminishing com-
pliance. Moreover, most treatments focus pre-
dominantly on alleviating intestinal symptoms, 
often overlooking psychological well-being and 
overall quality of life [15, 16].

This study aims to comprehensively evaluate 
the effects of combination therapy on IBS-C 
through multidimensional assessments, includ-
ing bowel movement frequency, abdominal 
symptoms, quality of life, and psychological 
state. Using a retrospective real-world design 
ensures the results are representative and 

reflective of clinical practice. We hypothesize 
that combining linaclotide with Bifid Triple 
Viable Capsules will demonstrate significant 
advantages in improving clinical symptoms and 
quality of life in IBS-C patients, providing valu-
able insights for optimizing treatment strate-
gies and improving patient outcomes.

Materials and methods

General information

A retrospective analysis was conducted on 189 
IBS-C patients treated at Baoji High Tech 
Hospital between April 2021 and January 
2024. The control group consisted of 91 
patients who received linaclotide treatment, 
while the combined group included 98 patients 
treated with linaclotide and probiotics. The 
study was approved by the Medical Ethics 
Committee of Baoji High Tech Hospital.

Inclusion and exclusion criteria

Inclusion criteria: 1. Age ≥ 18 years, diagnosed 
with IBS-C according to the 2020 Chinese 
Expert Consensus on Irritable Bowel Syndrome 
[17]. 2. Symptoms not effectively relieved by 
other treatment methods. 3. Normal findings 
on hepatobiliary, pancreatic, and splenic ultra-
sound, with complete clinical data available.

Exclusion criteria: 1. Constipation due to cen-
tral nervous system diseases such as 
Parkinson’s disease, spinal cord injury, or mul-
tiple sclerosis. 2. Mechanical bowel obstruction 
caused by tumors, hernias, megacolon/megar-
ectum, pseudo-obstruction, weight loss sur-
gery, gastrointestinal resection, or diabetic 
neuropathy. 3. Known or suspected organic 
bowel diseases, including inflammatory bowel 
disease, ulcerative colitis, Crohn’s disease, or 
active peptic ulcer. 4. Symptoms suggesting 
serious conditions such as unexplained lower 
gastrointestinal bleeding, anemia, significant 
weight loss, or infection/colitis. 5. Severe car-
diovascular, hepatic, renal, respiratory, neuro-
logical, or psychiatric conditions.

Treatment protocol

The control group received oral linaclotide cap-
sules (National Drug Code: HJ20190002, 
Almac Pharma Services Limited) at a dosage of 
one capsule daily, taken 30 minutes before 
breakfast. This protocol was designed to evalu-
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ate the effectiveness of single-drug interven-
tion for IBS-C symptoms.

Patients in the combined group were treated 
with linaclotide and Bifid Triple Viable Capsules 
(National Drug Code: S10950032, Shanghai 
Sine Pharmaceutical Laboratories Co., Ltd.). 
Dosage was 2-4 capsules twice daily, taken 30 
minutes after meals, with adjustments made 
based on individual patient conditions. This 
combination therapy aimed to explore the syn-
ergistic effects of linaclotide and probiotics.

Both groups received standard supportive 
treatment, including dietary modifications, reg-
ular routines, and moderate exercise to en- 
hance intestinal health. The treatment period 
lasted 14 days, during which various indicators 
were recorded to evaluate therapeutic efficacy.

Efficacy evaluation

Efficacy was categorized into three levels based 
on symptom relief:

Significant: Major symptoms completely or 
largely resolved; bowel movements occurred 
1-2 times daily, with soft, formed stools and no 
mucus.

Effective: Partial improvement in major symp-
toms, with some increase in bowel movements 
and better stool consistency.

Ineffective: Little or no improvement in symp-
toms, with minimal changes in bowel move-
ments or stool consistency.

The total clinical effective rate was calculated 
as: (number of significant + effective cases)/
total cases * 100%.

Functional scores

Stool consistency score: Assessed using the 
Bristol Stool Form Scale (BSFS) [18], ranging 
from 1 to 7. Higher scores indicate looser 
stools; lower scores indicate harder stools.

Constipation severity: Evaluated using the 
Wexner Constipation Score [19], with scores 
ranging from 0 to 30. Higher scores reflect 
more severe constipation.

Self-rating anxiety scale (SAS): Anxiety levels 
were assessed using the SAS [20], with scores 

ranging from 20 to 80. Higher scores indicate 
more severe anxiety.

Self-rating depression scale (SDS): Depression 
levels were assessed using the SDS [21], with 
scores ranging from 20 to 80. Higher scores 
indicate more severe depression.

Irritable bowel syndrome quality of life (IBS-
QoL): Quality of life was evaluated using the 
IBS-QoL scale [22], with scores ranging from 0 
to 100. Higher scores reflect better quality of 
life.

Irritable bowel syndrome severity scoring sys-
tem (IBS-SSS): Severity of IBS symptoms was 
assessed using the IBS-SSS [23], with scores 
ranging from 0 to 500. Higher scores indicate 
greater severity.

Outcome measures

1. Comparison of weekly bowel movements, 
stool consistency scores, and constipation 
severity before and after treatment. 2. Com- 
parison of SAS and SDS scores before and 
after treatment. 3. Comparison of IBS-QoL and 
IBS-SSS scores before and after treatment. 4. 
Evaluation of differences in clinical efficacy 
post-treatment. 5. Correlation analysis between 
IBS-QoL scores and functional scores, weekly 
bowel movements, stool consistency scores, 
and constipation severity after treatment. 6. 
Classification of patients into improved and 
unimproved groups based on whether IBS-QoL 
scores increased by more than 15% post-treat-
ment, followed by an analysis of risk factors 
affecting quality of life improvement.

Statistical analysis

Statistical analysis was conducted using 
GraphPad Prism 9.5.1 (GraphPad Software 
Inc., San Diego, CA, USA). The K-S test was 
used to assess the distribution of measure-
ment data. Normally distributed data were ana-
lyzed using t-tests, while non-normally distrib-
uted data were analyzed using the rank-sum 
test. Independent sample t-tests were used for 
group comparisons, and paired t-tests were 
used for within-group comparisons. Categorical 
data were analyzed using chi-square tests. 
Pearson’s correlation analysis evaluated the 
relationship between IBS-QoL scores and other 
indicators. Receiver operating characteristic 
(ROC) curves determined optimal cutoff values 
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for measurement data. Logistic regression 
analysis identified independent risk factors 
affecting quality of life improvement. Forest 
plots were generated using R (version 4.3.2) 
with the forestplot package. A P-value < 0.05 
was considered statistically significant.

Results

Comparison of general data

Baseline data comparisons revealed no signifi-
cant differences between the two groups, con-
firming their comparability (all P > 0.05; Table 
1).

Comparison of bowel movement frequency, 
stool consistency scores, and constipation 
severity

Before treatment, no significant differences 
were observed between the control and com-
bined groups in bowel movement frequency, 
stool consistency scores, or constipation sever-
ity (all P > 0.05). After treatment both groups 
showed significant increases compared to 
baseline (P < 0.001), with the combined group 
demonstrating significantly greater bowel mo- 
vement frequency than the control group (P < 
0.001). Regarding stool consistency score sig-
nificant improvements were observed in both 
groups compared to baseline (P < 0.001), but 
there was no significant difference between the 
groups after treatment (P > 0.05).

As for constipation severity, both groups exhib-
ited significant reductions compared to base-
line (P < 0.001), and the combined group 
showed significantly lower constipation severity 
than the control group (P < 0.001; Figure 1).

Comparison of anxiety and depression scores

Before treatment, there were no significant dif-
ferences between the two groups in SAS or SDS 
scores (both P > 0.05). After treatment, both 
groups showed significantly reduced SAS and 
SDS scores compared to baseline (both P < 
0.001), with the combination group achieving 
significantly lower anxiety and depression 
scores than the control group (both P < 0.05; 
Figure 2).

Comparison of IBS-QoL and IBS-SSS scores

Before treatment, there were no significant  
differences in IBS-QoL and IBS-SSS scores 
between the two groups (both P > 0.05). After 
treatment, both groups showed significant 
improvement in IBS-QoL scores compared to 
baseline (P < 0.0001), with the combined group 
achieving significantly higher scores than the 
control group (P < 0.0001). Regarding IBS-SSS 
scores, both groups demonstrated significant 
reductions compared to baseline (P < 0.0001), 
with the combined group showing significantly 
lower scores than the control group (P < 
0.0001; Figure 3).

Comparison of treatment efficacy

In the control group, 33 cases were classified 
as significantly effective, 43 as effective, and 
13 as ineffective, resulting in a total effective 
rate of 85.39%. In the combined group, 79 
cases were significantly effective, 16 were 
effective, and 3 were ineffective, with a total 
effective rate of 96.94%. Statistical analysis 
confirmed that the total effective rate was sig-
nificantly higher in the combined group (χ2 = 
7.946, P = 0.005; Table 2).

Table 1. Comparison of clinical data
Variables Control group (n = 89) Combination group (n = 98) χ2/t Value P Value
Age (years) 49.85±5.19 49.34±4.24 -0.742 0.459
Gender (M/F) 31/58 26/72 1.517 0.218
Disease duration (years) 4.00 [3.00, 5.00] 4.00 [3.00, 6.00] 0.624 0.529
BMI (kg/m2) 23.88±4.00 24.54±4.07 1.116 0.266
Diabetes history (Y/N) 11/78 15/83 0.338 0.561
Hypertension history (Y/N) 7/82 10/88 0.309 0.578
Residence (urban/rural) 48/41 44/54 1.523 0.217
Marital status (married/others) 69/20 79/19 0.269 0.604
Monthly family income (RMB) 4333.71±1422.62 4611.22±1461.38 1.315 0.19
Note: BMI, Body mass index.
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Correlation analysis of IBS-QoL with other 
scores after treatment

Post-treatment IBS-QoL scores showed: Posi- 
tive correlation: Significant positive correlation 
with the bowel movement frequency (r = 0.289, 
P < 0.001; Figure 4A).

tween the two groups (χ2 = 1.729, P = 0.188; 
Table 3).

Comparison of data between improved and 
unimproved patients

Patients were classified as improved (n = 130) 
or unimproved (n = 57) based on whether IBS-

Figure 1. Comparison of bowel movement frequency, stool consistency score, and constipation severity. A: The im-
age shows bowel movement frequency before and after treatment in the control and combination groups. B: The 
image shows stool consistency scores before and after treatment in the control and combination groups. C: The 
image shows constipation severity before and after treatment in the control and combination groups. Note: ns P > 
0.05, ****P < 0.0001.

Figure 2. Comparison of SAS and SDS scores. A: This image shows SAS 
scores before and after treatment in the control and combination groups. 
B: This image shows SDS scores before and after treatment in the control 
and combination groups. Note: ns P > 0.05, *P < 0.05, ****P < 0.0001; 
SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale.

Negative correlation: Significant 
negative correlations with stool 
consistency scores (r = -0.154, P 
= 0.036; Figure 4B), constipa-
tion severity (r = -0.386, P < 
0.001; Figure 4C), SDS scores (r 
= -0.150, P = 0.040; Figure 4E), 
and IBS-SSS scores (r = -0.347, 
P < 0.001; Figure 4F).

There were no significant corre-
lations between IBS-QoL scores 
and other post-treatment scores 
(P > 0.05; Figure 4D).

Comparison of adverse reac-
tions

No significant differences we- 
re observed in the incidence  
of adverse reactions, including 
diarrhea, bloating, abdominal 
pain, dizziness, and rash, be- 
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QoL scores increased by more than 15% after 
treatment. The results showed that the propor-
tion of patients receiving combination therapy 
was significantly higher in the improved group 
(P = 0.005). The improved group included sig-
nificantly more women (P = 0.022), had a 
younger average age (P < 0.001), and reported 
higher monthly family incomes (P < 0.001).

The improved group showed significantly better 
outcomes in post-treatment bowel movement 
frequency, constipation severity, and IBS-SSS 
scores (all P < 0.001) compared to the unim-
proved group.

Other variables, including diabetes history, 
hypertension history, place of residence, mari-
tal status, disease duration, BMI, and post-
treatment SAS and SDS scores, showed no sig-
nificant differences (P > 0.05; Table 4).

stipation severity (OR = 5.545, P = 0.007; 
Figure 7).

Discussion

The combination of linaclotide and Bifid Triple 
Viable Capsules was highly effective in treating 
IBS-C. Patients in the combined group showed 
greater improvements in bowel movement fre-
quency, stool consistency, and constipation 
severity compared to the control group. 
Psychological health, assessed via SAS and 
SDS scores, also improved significantly in the 
combined group, alongside notable enhance-
ments in IBS-QoL and IBS-SSS scores, under-
scoring the clinical advantages of combination 
therapy.

Linaclotide improves constipation by activating 
guanylate cyclase-C (GC-C) receptors, increas-
ing intestinal fluid secretion and enhancing 

Figure 3. Comparison of IBS-QoL and IBS-SSS scores. A: The image shows 
IBS-QoL scores before and after treatment in the control and combination 
groups. B: The image shows IBS-SSS scores before and after treatment in 
the control and combination groups. Note: ns P > 0.05, ****P < 0.0001; 
IBS-QoL, Irritable Bowel Syndrome Quality of Life; IBS-SSS, Irritable Bowel 
Syndrome Severity Scoring System.

Table 2. Comparison of treatment efficacy
Significantly 

effective Effective Ineffective Total effective 
rate

Control group 33 43 13 76
Combination group 79 16 3 95
χ2 value 36.798 22.099 7.946 7.946
P value < 0.001 < 0.001 0.005 0.005

Analysis of risk factors affecting 
improvement in patients’ quality 
of life

For logistic regression, ROC 
curve-derived cutoff values were 
used to categorize data (Figure 
5).

Univariate analysis revealed that 
the significant factors included 
treatment plan (OR = 2.491, P = 
0.005), age (OR = 5.077, P < 
0.001), monthly income (OR = 
0.075, P < 0.001), gender (OR = 
2.138, P = 0.024), post-treat-
ment bowel movement frequen-
cy (OR = 0.096, P < 0.001), post-
treatment constipation severity 
(OR = 5.913, P < 0.001), and 
post-treatment IBS-SSS score 
(OR = 4.607, P < 0.001; Figure 
6).

Multivariate analysis showed 
that independent factors affect-
ing quality of life improvement 
were the treatment plan (OR = 
0.163, P = 0.017), age (OR = 
4.666, P = 0.002), monthly 
income (OR = 0.065, P < 0.001), 
post-treatment bowel movement 
frequency (OR = 0.055, P < 
0.001), and post-treatment con-
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motility [24]. Zhao et al. [25] confirmed lina-
clotide’s efficacy and safety in treating IBS-C 
and chronic constipation, despite its higher 
incidence of adverse reactions. Fukudo et al. 
[26] found linaclotide increased complete 
spontaneous bowel movements in IBS-C 
patients, though it was associated with diar-
rhea risk. Bifid Triple Viable Capsules mitigate 
symptoms such as abdominal pain and bloat-
ing by restoring gut microbiota balance, en- 
hancing intestinal barrier function, and inhibit-
ing harmful bacterial growth. Shekhar et al. 

[27] demonstrated that probiotics effectively 
alleviate IBS-C symptoms, reduce costs, and 
improve quality of life. Chen et al. [28] suggest-
ed probiotics provide significant but short-term 
IBS symptom relief. Nelson [29] highlighted lin-
aclotide’s superior efficacy compared to place-
bos for relieving bloating among FDA-approved 
IBS-C drugs.

Our study demonstrates that combining lina-
clotide with Bifid Triple Viable Capsules offers 
significant clinical benefits in treating IBS-C. 

Figure 4. Correlation analysis of IBS-QoL scores with other indicators after treatment. A: This image shows the cor-
relation between post-treatment IBS-QoL scores and post-treatment number of bowel movements. B: This image 
shows the correlation between post-treatment IBS-QoL scores and post-treatment stool consistency scores. C: This 
image shows the correlation between post-treatment IBS-QoL scores and post-treatment constipation severity. D: 
This image shows the correlation between post-treatment IBS-QoL scores and post-treatment anxiety scores. E: 
This image shows the correlation between post-treatment IBS-QoL scores and post-treatment depression scores. F: 
This image shows the correlation between post-treatment IBS-QoL scores and post-treatment IBS-SSS scores. Note: 
SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale; IBS-QoL, Irritable Bowel Syndrome Quality of Life; 
IBS-SSS, Irritable Bowel Syndrome Severity Scoring System.

Table 3. Comparison of adverse reactions
Adverse reactions Diarrhea Bloating Abdominal pain Dizziness Rash Total
Control group 16 22 2 3 0 43
Combination group 13 20 3 1 1 38
χ2 value 0.790 0.498 0.119 1.231 0.913 1.729
P value 0.374 0.481 0.73 0.267 0.339 0.189
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Linaclotide enhances bowel motility by increas-
ing fluid secretion through GC-C receptor acti-
vation, while Bifid Triple Viable Capsules allevi-

reduced constipation symptoms, and better 
psychological health contribute to a better 
quality of life. 

Table 4. Comparison of data between improved and unimproved patients

Variable Improved group  
(n = 130)

Unimproved group  
(n = 57) χ2/t P

Treatment plan (Control/Combination) 53/77 36/21 7.963 0.005
Gender (Male/Female) 33/97 24/33 5.228 0.022
Diabetes history (Yes/No) 18/112 8/49 0.001 0.973
Hypertension history (Yes/No) 10/120 7/50 1.009 0.315
Place of residence (Urban/Rural) 64/66 28/29 < 0.001 0.989
Marital status (Married/Other) 53/77 36/21 0.189 0.664
Age (years) 48.29±4.38 52.53±4.11 6.355 < 0.001
Disease course (years) 4.00 [3.00, 6.00] 4.00 [3.00, 5.00] -0.506 0.609
Body mass index (kg/m2) 24.39±4.05 23.85±4.01 -0.837 0.405
Monthly family income (Yuan) 4853.85±1424.71 3624.56±1094.84 -6.422 < 0.001
Post-treatment bowel movements (per week) 7.00 [6.00, 8.00] 6.00 [5.00, 7.00] -5.179 < 0.001
Post-treatment stool consistency score 4.00 [3.00, 5.00] 4.00 [3.00, 5.00] 0.904 0.352
Post-treatment constipation severity 7.00 [6.00, 8.00] 9.18±2.78 5.163 < 0.001
Post-treatment SAS 46.83±5.51 47.95±5.36 1.299 0.197
Post-treatment SDS 45.48±8.27 46.86±7.63 1.112 0.269
Post-treatment IBS-SSS 105.84±32.08 129.46±37.33 4.151 < 0.001
Note: SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale; IBS-QoL, Irritable Bowel Syndrome Quality of Life; IBS-
SSS, Irritable Bowel Syndrome Severity Scoring System.

Figure 5. ROC curve for characteristic factors of improved and unimproved 
patients.

ate abdominal pain and bloating 
by regulating gut microbiota and 
strengthening the intestinal bar-
rier [30, 31]. This combination 
not only addresses IBS-C symp-
toms comprehensively but also 
significantly improves patients’ 
quality of life. Additionally, the 
incidence of adverse reactions 
was comparable between the 
groups, confirming the com- 
bination therapy’s efficacy and 
safety.

Correlation analysis revealed si- 
gnificant associations between 
IBS-QoL scores and clinical in- 
dicators. Specifically, IBS-QoL 
scores positively correlated with 
the bowel movement frequency, 
indicating that increased bowel 
movements enhance quality of 
life. IBS-QoL scores negatively 
correlated with stool consisten-
cy, constipation severity, SDS, 
and IBS-SSS scores, suggesting 
that improved stool consistency, 
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These findings emphasize the importance of a 
multidimensional treatment approach targeting 
both physical symptoms and psychological 
well-being in IBS-C management. IBS-C signifi-
cantly impairs quality of life due to symptoms 
like abdominal pain, bloating, and difficulty with 
bowel movements, which affect physical health, 
psychological state, and social functioning [32]. 
Symptom relief has been shown to reduce psy-
chological distress and improve overall quality 
of life [33].

Logistic regression identified the treatment 
plan, age, monthly income, post-treatment 
bowel movement frequency, and constipation 
severity as independent predictors of quality of 

life improvement. Older patients often experi-
ence more severe symptoms and face treat-
ment challenges due to declining physical func-
tion and comorbidities, limiting quality of life 
improvements [34, 35]. Higher-income patients 
can afford effective treatments such as lina-
clotide and are more likely to benefit from 
improved outcomes. Economic studies have 
shown linaclotide improves quality-adjusted life 
years (QALYs: 0.821 vs. 0.795 and 0.781) while 
reducing total costs (7,721 RMB vs. 8,797 RMB 
and 9,481 RMB) compared to other drugs [36]. 
Higher-income patients also have better access 
to comprehensive treatment, including dietary 
adjustments and psychological support, en- 
hancing quality of life [37, 38]. Frequent bowel 

Figure 6. Univariate logistic regression analysis. Note: IBS-SSS, Irritable Bowel Syndrome Severity Scoring System.

Figure 7. Multivariate logistic regression analysis. Note: IBS-SSS, Irritable Bowel Syndrome Severity Scoring System.
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movements and reduced constipation severity 
alleviate physical discomfort, reduce psycho-
logical stress, and improve intestinal function, 
enhancing overall well-being.

The combination of linaclotide and Bifid Triple 
Viable Capsules leverages the strengths of 
both treatments, offering a comprehensive 
approach to improving IBS-C symptoms and 
quality of life. This study has several limitations. 
Firstly, the focus on short-term effects limits 
the understanding of the long-term efficacy and 
safety of combination therapy. Secondly, con-
ducting the study in a single medical center 
may introduce regional biases, limiting general-
izability. Lastly, while linaclotide has demon-
strated good cost-effectiveness, this study did 
not analyze the economic feasibility of combi-
nation therapy for low-income patients. Future 
studies should include long-term follow-up to 
assess the sustainability of treatment effects 
and safety. Additionally, economic analyses in 
diverse healthcare environments are needed to 
evaluate the feasibility of combination therapy 
for different socioeconomic groups. In conclu-
sion, the combination of linaclotide and Bifid 
Triple Viable Capsules demonstrates significant 
efficacy in IBS-C treatment, improving bowel 
movement frequency, stool consistency, and 
constipation while enhancing quality of life and 
psychological health. This therapy offers a 
promising option for the comprehensive man-
agement of IBS-C.

Disclosure of conflict of interest

None.

Address correspondence to: Ping Guo, Department 
of Gastroenterology, Baoji High Tech Hospital, No. 
19 Harmony Road, Baoji 721300, Shaanxi, China. 
E-mail: apple19830905@163.com

References

[1] Di Rosa C, Altomare A, Terrigno V, Carbone  
F, Tack J, Cicala M and Guarino MPL. 
Constipation-predominant irritable bowel syn-
drome (IBS-C): effects of different nutritional 
patterns on intestinal dysbiosis and symp-
toms. Nutrients 2023; 15: 1647.

[2] Zhou J, Wei H, Zhou A, Xiao X, Xie X, Tang B, Lin 
H, Tang L, Meng R, Yuan X, Zhang J, Huang C, 
Huang B, Liao X, Zhong T, He S, Gu S and Yang 
S. The gut microbiota participates in the effect 
of linaclotide in patients with irritable bowel 

syndrome with constipation (IBS-C): a multi-
center, prospective, pre-post study. J Transl 
Med 2024; 22: 98.

[3] Curtis S and Curtis M. Tenapanor (Ibsrela) for 
the treatment of irritable bowel syndrome with 
constipation. Am Fam Physician 2022; 105: 
656-658.

[4] Tack J and Talley NJ. Gastroduodenal disor-
ders. Am J Gastroenterol 2010; 105: 757-763.

[5] Xing Z, Hou X, Zhou K, Qin D and Pan W. Impact 
of parental-rearing styles on irritable bowel 
syndrome in adolescents: a school-based 
study. J Gastroenterol Hepatol 2014; 29: 463-
468.

[6] Wang Z, Xu M, Shi Z, Bao C, Liu H, Zhou C, Yan 
Y, Wang C, Li G, Zhang W, Gao A and Wu H. 
Mild moxibustion for irritable bowel syndrome 
with diarrhea (IBS-D): a randomized controlled 
trial. J Ethnopharmacol 2022; 289: 115064.

[7] Brenner DM, Harris LA, Chang CH, Waldman 
SA, Poppers DM, Kassebaum-Ladewski A and 
Sayuk GS. Real-world treatment strategies to 
improve outcomes in patients with chronic id-
iopathic constipation and irritable bowel syn-
drome with constipation. Am J Gastroenterol 
2022; 117: S21-S26.

[8] Shang X, E FF, Guo KL, Li YF, Zhao HL, Wang Y, 
Chen N, Nian T, Yang CQ, Yang KH and Li XX. 
Effectiveness and safety of probiotics for pa-
tients with constipation-predominant irritable 
bowel syndrome: a systematic review and me-
ta-analysis of 10 randomized controlled trials. 
Nutrients 2022; 14: 2482.

[9] Wen Y, Li J, Long Q, Yue CC, He B and Tang XG. 
The efficacy and safety of probiotics for pa-
tients with constipation-predominant irritable 
bowel syndrome: a systematic review and me-
ta-analysis based on seventeen randomized 
controlled trials. Int J Surg 2020; 79: 111-119.

[10] Liu L, Zhang W, Zhao W, Guo S, Wang Y, Lv X, Li 
B, Wang H, Xu E, Li Q, Zhu Q, Gou XB, Zhao W 
and Guo J. Linaclotide for treating patients 
with irritable bowel syndrome with predomi-
nant constipation: a multicentre study of real-
world data in China. Therap Adv Gastroenterol 
2022; 15: 17562848221092596.

[11] Chey WD, Sayuk GS, Bartolini W, Reasner DS, 
Fox SM, Bochenek W, Boinpally R, Shea E, 
Tripp K and Borgstein N. Randomized trial of 2 
delayed-release formulations of linaclotide in 
patients with irritable bowel syndrome with 
constipation. Am J Gastroenterol 2021; 116: 
354-361.

[12] Peng LH, Fang JY, Dai N, Shen XZ, Yang YL, Sun 
J and Yang YS. Efficacy and safety of linaclotide 
in patients with irritable bowel syndrome with 
constipation: Chinese sub-cohort analysis of a 
phase III, randomized, double-blind, placebo-
controlled trial. J Dig Dis 2022; 23: 99-110.

mailto:apple19830905@163.com


Linaclotide and probiotics combined for IBS-C

3343 Am J Transl Res 2025;17(5):3333-3344

[13] Ustaoğlu T, Tek NA and Yıldırım AE. Evaluation 
of the effects of the FODMAP diet and probiot-
ics on irritable bowel syndrome (IBS) symp-
toms, quality of life and depression in women 
with IBS. J Hum Nutr Diet 2024; 37: 5-17.

[14] BouSaba J, Sannaa W, McKinzie S, Vijayvargiya 
P, Chedid V, Wang XJ, Atieh J, Zheng T, Brandler 
J, Taylor AL, Busciglio I, Harmsen WS and 
Camilleri M. Impact of bile acid diarrhea in pa-
tients with diarrhea-predominant irritable bow-
el syndrome on symptoms and quality of life. 
Clin Gastroenterol Hepatol 2022; 20: 2083-
2090, e2081.

[15] Hu P, Sun K, Li H, Qi X, Gong J, Zhang Y, Xu L, 
Lin M, Fan Y and Chen JDZ. Transcutaneous 
electrical acustimulation improved the quality 
of life in patients with diarrhea-irritable bowel 
syndrome. Neuromodulation 2022; 25: 1165-
1172.

[16] Huang X, Li A, Long P, Liu Y, Zhou Z and Pan Y. 
The neutrophil-to-albumin ratio (NAR): a novel 
index in relation to clinical symptoms, quality 
of life, and psychological status in diarrhea-
predominant irritable bowel syndrome (IBS-D). 
J Inflamm Res 2024; 17: 3685-3695.

[17] Liu Y and Liu JS. Chinese expert consensus of 
irritable bowel syndrome in 2020. Chinese 
Medical Journal 2021; 40: 803-818.

[18] Vork L, Wilms E, Penders J and Jonkers DMAE. 
Stool consistency: looking beyond the bristol 
stool form scale. J Neurogastroenterol Motil 
2019; 25: 625.

[19] Emile SH, Elfeki H, Shalaby M, Sakr A, Sileri P 
and Wexner SD. Outcome of laparoscopic ven-
tral mesh rectopexy for full-thickness external 
rectal prolapse: a systematic review, meta-
analysis, and meta-regression analysis of the 
predictors for recurrence. Surg Endosc 2019; 
33: 2444-2455.

[20] Dunstan DA and Scott N. Norms for Zung’s 
self-rating anxiety scale. BMC Psychiatry 2020; 
20: 90.

[21] Jokelainen J, Timonen M, Keinänen-Kiukaan- 
niemi S, Härkönen P, Jurvelin H and Suija K. 
Validation of the Zung self-rating depression 
scale (SDS) in older adults. Scand J Prim 
Health Care 2019; 37: 353-357.

[22] Jansson-Knodell CL, White M, Lockett C, Xu H 
and Shin A. Associations of food intolerance 
with irritable bowel syndrome, psychological 
symptoms, and quality of life. Clin Gastroenterol 
Hepatol 2022; 20: 2121-2131, e2123.

[23] Francis CY, Morris J and Whorwell PJ. The irri-
table bowel severity scoring system: a simple 
method of monitoring irritable bowel syndrome 
and its progress. Aliment Pharmacol Ther 
1997; 11: 395-402.

[24] Brenner DM, Lacy BE, Ford AC, Bartolini W, Wu 
J, Shea EP, Bochenek W, Boinpally R and 

Almansa C. Linaclotide reduced response time 
for irritable bowel syndrome with constipation 
symptoms: analysis of 4 randomized con-
trolled trials. Am J Gastroenterol 2023; 118: 
872-879.

[25] Zhao Q, Fang Y, Yan C, Gao J, Liu Z, Zhu H, Tang 
D and Wang D. Effects of linaclotide in the 
treatment of chronic constipation and irritable 
bowel syndrome with constipation: a meta-
analysis. Z Gastroenterol 2022; 60: 970-977.

[26] Fukudo S, Miwa H, Nakajima A, Haruma K, 
Kosako M, Nakagawa A, Akiho H, Yamaguchi Y, 
Johnston JM, Currie M and Kinoshita Y. A ran-
domized controlled and long-term linaclotide 
study of irritable bowel syndrome with consti-
pation patients in Japan. Neurogastroenterol 
Motil 2018; 30: e13444.

[27] Shekhar H and Pradhan. Probiotics in IBS: a 
treatment boon or a pill bulk: RCT-based analy-
sis. J Assoc Physicians India 2023; 71: 1.

[28] Chen M, Yuan L, Xie CR, Wang XY, Feng SJ, Xiao 
XY and Zheng H. Probiotics for the manage-
ment of irritable bowel syndrome: a systematic 
review and three-level meta-analysis. Int J Surg 
2023; 109: 3631-3647.

[29] Nelson AD, Black CJ, Houghton LA, Lugo-
Fagundo NS, Lacy BE and Ford AC. Systematic 
review and network meta-analysis: efficacy of 
licensed drugs for abdominal bloating in irrita-
ble bowel syndrome with constipation. Aliment 
Pharmacol Ther 2021; 54: 98-108.

[30] Velez Lopez A, Waddell A, Antonacci S, Castillo 
D, Santucci N, Ollberding NJ, Eshleman EM, 
Denson LA and Alenghat T. Microbiota-derived 
butyrate dampens linaclotide stimulation of 
the guanylate cyclase C pathway in patient-de-
rived colonoids. Neurogastroenterol Motil 
2023; 35: e14681.

[31] Mokhtar NM, Jaafar NM, Alfian E, Mohd Rathi 
ND, Abdul Rani R and Raja Ali RA. Clinical as-
sessment and cytokines level in constipation-
predominant irritable bowel syndrome partici-
pants treated with lactobacillus-containing 
cultured milk drink. Acta Gastroenterol Belg 
2021; 84: 585-591.

[32] Mearin F, Cortes X, Mackinnon J, Bertsch J, 
Fortea J and Tack J. Economic and quality-of-
life burden of moderate-to-severe irritable bow-
el syndrome with constipation (Ibs-C) In Spain: 
the Ibis-C study. Value Health 2014; 17: A365.

[33] Bousaba J, Dilmaghani S, Taylor A, Busciglio I, 
McKinzie S and Camilleri M. Comparison of 
quality of life and psychiatric symptoms be-
tween patients with diarrhea-predominant irri-
table bowel syndrome and those with constipa-
tion-predominant irritable bowel syndrome. 
Gastro Hep Adv 2023; 2: 623-625.

[34] Cilar Budler L and Stiglic G. Age, quality of life 
and mental well-being in adolescent popula-



Linaclotide and probiotics combined for IBS-C

3344 Am J Transl Res 2025;17(5):3333-3344

tion: a network model tree analysis. Sci Rep 
2023; 13: 17667.

[35] Hwang HA, Jeong H and Yim HW. Health-
related quality of life of Korean older adults ac-
cording to age, sex, and living arrangements: a 
cross-sectional study. Front Public Health 
2023; 11: 1281457.

[36] Xiao D, Zhang Y, Chen W, Xuan J and Chen Y. 
Cost-effectiveness of linaclotide compared to 
osmotic laxatives in the treatment of irritable 
bowel syndrome with constipation in China. 
Adv Ther 2022; 39: 2971-2983.

[37] Rizal H, Said MA, Abdul Majid H, Su TT, Maw 
Pin T, Ismail R and Shah Zaidi MA. Health-
related quality of life of younger and older low-
er-income households in Malaysia. PLoS One 
2022; 17: e0263751.

[38] Violato M, Pollard J, Lloyd A, Roope LSJ, Duch 
R, Becerra MF and Clarke PM. The COVID-19 
pandemic and health-related quality of life 
across 13 high- and low-middle-income coun-
tries: a cross-sectional analysis. PLoS Med 
2023; 20: e1004146.


