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Objective: A growing number of clinical studies have suggested the value of acupuncture-related therapies for patients with irritable bowel syndrome with diarrhea (IBS-D), and the patient’s mental state plays an important role, but there are many types of acupuncture-related therapies involved. This study aimed to evaluate the mental status, efficacy and safety of the different acupuncture-related therapies for IBS-D patients.

Methods: We searched seven databases to collect randomized controlled trials of acupuncture-related therapies for IBS-D. After independent literature screening and data extraction, the quality of the final included literature was evaluated. Hamilton anxiety rating scale (HAMA), hamilton depression rating scale (HAMD), self-rating anxiety scale (SAS), and self-rating depression scale (SDS) was used as the primary outcome indicator. And the network meta-analysis (NMA) was performed by using Revman 5.4, Stata 15.0 and WinBUGS 1.4.3 software, and the surface under the cumulative ranking curve was conducted to rank the included interventions.

Results: We analyzed 24 eligible studies with 1,885 patients, involving eight types of acupuncture and related therapies along with comprehensive therapies. The NMA result shows that: for SAS scores, combined therapies were more efficacious than anti-diarrheal or antispasmodic (western medicine, WM) (SMD: −8.92; 95% CI: −15.30, −2.47); for SDS scores, combined therapies were more efficacious than WM (SMD: −8.45; 95% CI: −15.50, −1.41). For HAMA scores, moxibustion (MOX) was more efficacious than placebo (SMD: −8.66; 95% CI: −16.64, −0.38). For HAMD scores, MOX was more efficacious than all other included interventions. For response rate, MOX was more efficacious than the following interventions: acupuncture (ACU) (SMD:0.29; 95% CI:0.08,0.93), Chinese herb medicine (CH) (SMD:0.09; 95% CI:0.02,0.36), combined therapies (SMD:0.23; 95% CI:0.06, 0.85), electroacupuncture (EA) (SMD:0.06; 95% CI:0.01,0.33), warm acupuncture (WA) (SMD:22.16; 95% CI:3.53,148.10), WM (SMD:15.59; 95% CI:4.68,61.21), and placebo (SMD:9.80; 95% CI:2.90,45.51). Combined therapies were more efficacious than the following interventions: CH (SMD:0.39; 95% CI:0.19,0.80), WA (SMD:4.96; 95% CI:1.30,21.62), and WM (SMD:3.62; 95% CI:2.35,5.66). The comprehensive ranking results show that MOX, ACU, combined therapies, and EA had high SUCRA rankings involving different outcome indicators.

Conclusion: MOX, ACU, combined therapies, and EA better alleviate anxiety and depression among IBS-D patients, and with a higher safety level, may be the optimal therapies. In addition, combining acupuncture-related treatments and other therapies also delivers a higher global benefit level.

Systematic review registration: [https://www.crd.york.ac.uk/], identifier [CRD42022364560].
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1 Background

Abdominal pain, inconsistent bowel movements, and altered stool characteristics are the hallmarks of irritable bowel syndrome (IBS), a functional bowel illness (1, 2). The prevalence varies from country to country, with an overall global prevalence of approximately 15% (3), with a 19.58–23.40% rate in China and 10–25% (4) in North America and Europe (5). The prevalence also is higher in females than in males (6–8). Based on the clinical symptoms, irritable bowel syndrome with diarrhoeal (IBS-D) is the most common, in addition to irritable bowel syndrome with predominant constipation (IBS-C), irritable bowel syndrome with mixed bowel habits (IBS-M), and irritable bowel syndrome unclassified (IBS-U), four types in total (3). Symptomatic medications, such as antispasmodics, antidiarrheal, prokinetic, and laxatives, are the ones most frequently used to treat IBS. Despite the fact that these medications partially alleviate IBS symptoms, prolonged use might lead to adverse effects such as ischemic colitis (9).

Patients often suffer from a heavy burden of anxiety and depression due to the long course and recurrent episodes of IBS, with a high prevalence of anxiety (31.4%) and depression (37.1%) in IBS patients (10). Similarly, the previous systematic review also indicated that IBS patients had significantly higher levels of anxiety and depression, which could further aggravate the symptoms (11). The relationship between the psychological factors and IBS is also characterized by the latest Rome IV criteria (12). Therefore, the status of anxiety, depression, and other psychological status in IBS treatment cannot be ignored. During the treatment process, we should focus not only on improving the symptoms but also on the changes in the patient’s mental state. However, because psychological issues are complicated, it might be challenging to treat a wide range of symptoms with a single drug. Antipsychotics that are frequently prescribed in clinics might help with the symptoms, but prolonged usage has a risk of negative consequences (such as drug habit and resistance) (13).

Given the inadequacy of pharmacological therapy, several patients have resorted to acupuncture as an additional and alternative treatment. As an essential part of traditional Chinese medicine, acupuncture has a long history of treating gastrointestinal disorders. Compared with pharmacological therapy, acupuncture therapy has less side effects. Plenty of clinical studies have shown the effectiveness and safety of acupuncture for IBS (14–16), and recent evidence-based research has also confirmed this view (17, 18). Furthermore, the effects of acupuncture are comprehensive in that they can relieve the IBS symptoms and benefit patients’ psychological conditions (19). Previous studies have typically compared different acupuncture-related therapies as a whole with other interventions, which focused on pairwise comparisons. Despite the wide use of acupuncture, the current evidence on acupuncture appears to be conflicting. Different studies showed different results. One systematic review showed that acupuncture and sham acupuncture were similarly effective in improving IBS symptoms (20), while another meta-analysis showed that acupuncture was more effective than pharmacological therapies (21). Adding to the fact that acupuncture-related therapies include various types, such as acupuncture, electroacupuncture, moxibustion, it could make us more confused. Therefore, we used a network meta-analysis (NMA) to compare and rank the different types of acupuncture-related therapies for IBS-D patients’ anxiety and depression status.



2 Methods

Our study was conducted based on the checklist of the preferred reporting items for systematic reviews and meta-analyses for network meta-analysis (PRISMA-NMA) guidelines (Supplementary Appendix 1) (22) and reporting items of systematic reviews and meta-analyses involving acupuncture (23). The PRISMA- NMA and PRISMA for acupuncture checklists are both updates to PRISMA. Based on the 27 items from the PRISMA checklist, the PRISMA-NMA checklist revised 11 items related to NMA and added 5 new items to guide and improve the writing and reporting for NMA, while PRISMA for acupuncture checklist revised 6 items related to acupuncture operations and added 5 new items to be better used for the systematic review about acupuncture therapies. This study has been registered in PROSPERO,1 and the registration number was CRD42022364560 (24).


2.1 Search strategies

To access randomized controlled trials (RCTs) of acupuncture-related therapies for IBS-D, we searched three English databases (PubMed, EMBASE, Cochrane Library) and four Chinese databases [China Biology Medicine (CBM), China National Knowledge Infrastructure (CNKI), Wanfang Data, and Chinese Scientific Journal Database (VIP)] from their inception to January 15, 2022. Medical Subject Headings (MeSH) terms and free words were used in the search (Supplementary Appendix 2).



2.2 Inclusion criteria

(1) Published literature, where the type of literature was Randomized Controlled Trials (RCT), with no restrictions on patient age or gender. (2) Accurate diagnostic criteria for IBS-D have been reported in the literature, such as Rome I-IV (25–28), or expert consensus (29). (3) The patient was accompanied by an anxious and/or depressed state, and had a clear diagnosis. (4) The interventions in the treatment group were acupuncture (ACU), electro-acupuncture (EA), warm acupuncture (WA), moxibustion (MOX), and other acupuncture-related therapies (such as the combination of acupuncture and medication), while the control group was anti-diarrheal or antispasmodic (western medicine, WM), placebo, or the comparison of various acupuncture-related therapies. In order to include acupuncture-related therapies more comprehensively, any group of studies that used acupuncture-related therapies were retained. (5) The only available publication languages were Chinese or English.



2.3 Exclusion criteria

(1) Acupuncture-related therapies were used for intervention, but no indicators of anxiety and/or depression were reported; (2) Other types of IBS studies (such as IBS-C, IBS-M, IBS-U, among others); (3) The same group included three and more interventions; (4) Research with no clear original data reported and the author was not reachable; (5) similar research or reported the same results.



2.4 Primary and secondary outcomes

At least one primary outcome indicator was reported: Hamilton anxiety rating scale (HAMA), hamilton depression rating scale (HAMD), self-rating anxiety scale (SAS), self-rating depression scale (SDS).

Secondary outcomes: Response rate: the proportion of patients who achieved satisfactory improvement in global symptoms. For studies classified as “apparently effective,” “effective,” and “ineffective,” we labeled “apparently effective” and “effective” as “improvement,” and “ineffective” was marked as “no improvement”; for studies classified as “clinically cured,” “apparently effective,” “effective,” “ineffective,” we labeled “clinically cured,” “apparently effective,” “effective” as “improvement,” and “ineffective” was marked as “no improvement”.



2.5 Literature screening and data extraction

Two researchers independently screened the literature and extracted data, cross-checking the results obtained and inviting the third researcher to adjudicate in case of disagreement. For data extraction, we used previously prepared tables that contained the following information: (1) General Information: the name of the first author, the name of the journal, group information, number of patients in each group, etc.; (2) Baseline data: age and course of patients in each group, before treatment data for each outcome indicator; (3) Interventions: type of acupuncture, frequency and period of treatment; (4) post-treatment data for each outcome indicator, and adverse effects; (5) risk bias-related factors: random sequence generation, allocation, blinding, etc.



2.6 Risk assessment of bias in inclusion studies

Our two researchers independently evaluated the risk bias of the included studies, using the risk of bias assessment tool recommended by the Cochrane Handbook 5.1 (30, 31).



2.7 Statistical analysis

Software programs RevMan (Version 5.4), Stata (Version 15.0), and WinBUGS (Version 1.4.3) were used to do statistical analysis (32, 33). SAS, SDS, HAMA, and HDMA scores were numerical variables, and standard mean difference (SMD) was used; the response rate was categorically variable, and risk ratio (RR) was used.

First, the pairwise meta-analysis was performed using RevMan manager. The I-square (I2) test was performed to determine the degree of heterogeneity among the RCTs (34). They were examined using the random-effects model if I2 was greater than 50%; if not, a fixed-effect model was utilized (35). Subgroup analyses were performed according to the different interventions, using the 95% confidence interval (95% CI) of SMD and RR as effect sizes to indicate the relative strength of efficacy.

Second, Stata15.0 was employed to draw an NMA evidence relationship diagram. The study was divided and restructured into all-paired two-arm trials if it had been a three-arm trial (36).

Next, The WinBugs 1.43 software will be run to perform a network meta-analysis of the data, using Markov Chain-Monte Carlo (MCMC) for Bayesian inference to infer the posterior probabilities based on the prior probabilities, and estimation and inference under the assumption that MCMC has reached a steady state of convergence. When running the WinBUGS program, the number of iterations is set to 1,00,000, and the first 10 000 are used for annealing to eliminate the effect of the initial values. When there is a closed loop, the direct evidence and indirect evidence are consistent if the 95% CI of the inconsistency factors (IF) contains 0, otherwise, there is a possibility of inconsistency being run (37).

Next, funnel plots were produced using Stata 15.0 to assess the presence of minor sample effects within the included studies (38).

Finally, the surface under the cumulative ranking curve (SUCRA) was generated with Stata 15.0, which shows the SUCRA scores for all interventions, with higher SUCRA values denoting a higher treatment class (39).




3 Results


3.1 Study search and description

The literature search turned up a total of 2,571 pertinent studies. The final screening contained 24 RCTs with 1,885 IBS-D patients, 23 of which were in Chinese. In Figure 1, the findings of the literature screening process are displayed. Eight interventions were included: acupuncture (ACU), moxibustion (MOX), electroacupuncture (EA), Chinese herb medicine (CH), warm acupuncture (WA), the combined acupuncture-related therapies and other therapies (combined therapies), anti-diarrheal or antispasmodic (western medicine, WM), and placebo acupuncture/blank control (placebo). Three of them were three-armed trials (40–42), and the remaining were all two-armed trials. The baseline characteristics and the detailed acupuncture methods of the included studies are shown in Tables 1, 2.
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FIGURE 1
Study flow diagram.



TABLE 1    Baseline characteristics of the included studies.
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TABLE 2    Descriptions of the included acupuncture and related therapies.
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3.2 Quality assessment of included studies

Our two researchers (GZ and GL) independently evaluated the risk bias of the included studies, includes 7 items, such as random method, allocation hiding, blind method, etc. Among the 24 trials, 24 (100%) represented a random sequence generation process, four (16.67%) described allocation concealment methods, and one (4.17%) described the blinding methods for participants or outcome assessment. Eighteen trials (75%) reported complete outcome data. Unfortunately, it is impossible to be blinded to the participants and patients because of the particularity of the acupuncture operation. The results of the risk evaluation are shown in Figure 2.


[image: image]

FIGURE 2
Quality assessment of included studies.




3.3 Results of pairwise meta-analyses


3.3.1 Primary outcome: SAS, SDS, HAMA, and HAMD scores

For SAS results, combined therapies (SMD: −8.321,95% CI: −13.599, −3.043) and EA (SMD: −4.033, 95% CI: −6.643, −1.423) were more efficacious than WM. Regarding SDS, ACU (SMD: −9.455, 95% CI: −17.207, −1.702), combined therapies (SMD: −7.739, 95% CI: −11.306, −4.171), and EA (SMD: −2.651, 95% CI: −4.562, −0.739) were more efficacious than WM (Table 3). For HAMA, combined therapies (SMD: −3.478, 95% CI: −4.684, −2.273) were more efficacious than the WM. Regarding HAMD, ACU (SMD: −4.588, 95% CI: −5.996, −3.179), and combined therapies (SMD: −4.573, 95% CI: −8.735, −0.411) were more efficacious than WM (Table 3).


TABLE 3    Pairwise meta-analyses.
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3.3.2 Secondary outcome: Response rate

While assessing response rate, ACU (SMD: 1.364, 95% CI: 1.193, 1.560) and combined therapies (SMD: 1.281, 95% CI: 1.182,1.390) were more efficacious than WM. In addition, combined treatments (SMD: 1.197, 95% CI: 1.036, 1.383) were more efficacious than CH (Table 3).




3.4 Network meta-analysis results

Five network plots were conducted using STATA 15.0. The line thickness was proportional to the two therapies, and the point size was positively correlated with the treatment sample size (Figure 3).
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FIGURE 3
The network structure for treatment comparisons. (A) SAS scores; (B) SDS scores; (C) HAMA scores; (D) HAMD scores; (E) response rate. ACU, acupuncture; EA, electroacupuncture; MOX, moxibustion; CH, Chinese herb medicine; WA, warm acupuncture; combined therapies, the combination of acupuncture-related therapies and other therapies; WM, western medicine of anti-diarrheal or anti-spasmodic; placebo, and placebo acupuncture/blank control.



3.4.1 Primary outcome: SAS, SDS, HAMA, and HAMD scores

As shown in Figure 3A, 12 studies reported SAS scores involving eight interventions and 1,069 patients. Inconsistency test results show that SAS scores included one closed-loop, whose IF with 95% CI of these closed loops contained 0, indicating no obvious inconsistencies (Figure 4A). The results of the NMA showed that combined therapies were more efficacious than WM (SMD: −8.92; 95% CI: −15.30, −2.47; Table 4). The ranking results showed that the top three interventions to reduce the SAS scores were combined therapies (88.5%), WA (54.4%), and ACU (52.9%), while the worst was WM (28.3%; Figure 5A).
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FIGURE 4
Inconsistency test. (A) SAS scores; (B) SDS scores; (C) HAMA scores; (D) HAMD scores; (E) response rate. ACU, acupuncture; EA, electroacupuncture; MOX, moxibustion; CH, Chinese herb medicine; WA, warm acupuncture; combined therapies, the combination of acupuncture-related therapies and other therapies; WM, western medicine of anti-diarrheal or anti-spasmodic; placebo, and placebo acupuncture/blank control.



TABLE 4    Network meta-analysis results.
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FIGURE 5
Surface under the cumulative ranking curves. (A) SAS scores; (B) SDS scores; (C) HAMA scores; (D) HAMD scores; (E) response rate. ACU, acupuncture; EA, electroacupuncture; MOX, moxibustion; CH, Chinese herb medicine; WA, warm acupuncture; combined therapies, the combination of acupuncture-related therapies and other therapies; WM, western medicine of anti-diarrheal or anti-spasmodic; placebo, and placebo acupuncture/blank control.


As shown in Figure 3B, 12 studies reported SDS scores involving eight interventions and 923 patients. Here, we could find that after the consistency test, SDS scores included one closed loop, whose IF with 95% CI of these closed loops failed to contain 0, and the minimum values were 0.03 (Figure 4B). The results of the NMA showed that combined therapies were more efficacious than WM (SMD: −8.45; 95% CI: −15.50, −1.41; Table 4). The ranking results revealed that the top three interventions to reduce the SDS scores were combined therapies (92.1%), ACU (59.1%), and WA (55.4%), while the worst was WM (28.4%; Figure 5B).

As shown in Figure 3C, eight studies reported HAMA scores, involving six interventions and 551 patients. Inconsistency test results show that HAMA scores included one closed loop, whose IF with 95% CI of these closed loops contained 0, indicating no inconsistencies (Figure 4C). The results of the NMA showed that MOX was more efficacious than placebo (SMD: −8.66; 95% CI: −16.64, −0.38; Table 4). The ranking results depicted that the top three interventions to reduce the HAMA scores were MOX (99.7%), ACU (57.0%), and combined therapies (73.2%), while the worst was placebo (0%; Figure 5C).

As shown in Figure 3D, ten studies reported HAMD scores, involving seven interventions and 681 patients. Inconsistency test results show that HAMD scores included three closed loops, whose IF with 95% CI of 2 closed loops contained 0, indicating no obvious inconsistencies. In contrast, the IF with 95% CI of another one closed-loop failed to contain 0, and the minimum values were 0.03 (Figure 4D). The NMA results showed that MOX was more efficacious than the following interventions: ACU (SMD: 11.66; 95% CI: 4.72, 18.38), CH (SMD: 13.99; 95% CI: 4.69,23.20), combined therapies (SMD: 11.22; 95% CI: 3.01, 19.16), EA (SMD: 20.58; 95% CI: 11.50, 28.94), WM (SMD: −15.91; 95% CI: −23.38, −8.11), and placebo (SMD: −15.99; 95% CI: −25.30, −6.22). They all indicated that MOX could better relieve depression status for IBS-D patients (Table 4). The ranking results demonstrated that the top three interventions to reduce the HAMD scores were MOX (99.9%), combined therapies (73.7%), and ACU (68.8%), while the worst was placebo (9.9%; Figure 5D).



3.4.2 Secondary outcome: Response rate

As shown in Figure 3E, 20 studies reported a response rate involving eight interventions and 1,639 patients. After the consistency test, the result of HAMD scores included seven closed loops, whose IF with 95% CI of six closed loops contained 0, indicating no obvious inconsistencies. In contrast, the IF with 95% CI of another one closed-loop failed to contain 0, and the minimum values were 0.01 (Figure 4E). The NMA results showed that MOX was more efficacious than the following interventions: ACU (SMD: 0.29; 95% CI:0.08,0.93), CH (SMD: 0.09; 95% CI: 0.02, 0.36), combined therapies (SMD: 0.23; 95% CI: 0.06, 0.85), EA (SMD: 0.06; 95% CI: 0.01, 0.33), WA (SMD: 22.16; 95% CI: 3.53, 148.10), WM (SMD: 15.59; 95% CI: 4.68, 61.21), and placebo (SMD: 9.80; 95% CI: 2.90, 45.51). Combined therapies was more efficacious than the following interventions: CH (SMD: 0.39; 95% CI: 0.19, 0.80), WA (SMD: 4.96; 95% CI: 1.30, 21.62), and WM (SMD: 3.62; 95% CI: 2.35, 5.66). ACU was more efficacious than the following interventions: CH (SMD: 3.11; 95% CI: 1.34, 7.98), EA (SMD: 4.37; 95% CI: 1.37, 15.47), WA (SMD: 6.13; 95% CI: 1.53, 28.73), and WM (SMD: 4.48; 95% CI: 2.45, 8.65; Table 4). They all indicated that acupuncture combined with other therapies improved the efficacy. The ranking results revealed that the top three interventions to reduce the HAMD scores were MOX (99.6%), ACU (79.7%), and combined therapies (75.8%), while the worst was WA (0.2%; Figure 5E). As shown by the funnel plot, all included studies were evenly distributed on either side of the vertical line X = 0, indicating that the likelihood of a small sample effect was quite low (Figure 6).
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FIGURE 6
Funnel diagram. ACU, acupuncture; EA, electroacupuncture; MOX, moxibustion; CH, Chinese herb medicine; WA, warm acupuncture; combined therapies, the combination of acupuncture-related therapies and other therapies; WM, western medicine of anti-diarrheal or anti-spasmodic; placebo, and placebo acupuncture/blank control.





3.5 Adverse events

Among the 24 included trials, six reported adverse events occurred. Five trials with WM reported adverse outcomes like abdominal pain, dry stool, and nausea. One study with WM reported worsening diarrhea. Two studies with ACU as a treatment regimen reported subcutaneous bleeding and fainting after needling. Overall, studies using acupuncture as the primary intervention depicted a lower probability of adverse events than WM, indicating the safety of acupuncture-related therapies (Table 5).


TABLE 5    Adverse events.
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4 Discussion

Our NMA included 24 RCTs involving 1,885 patients with IBS-D, evaluated eight interventions evaluated, and provided the following findings: (1) The most frequently used intervention, in addition to WM, was ACU, followed by combined therapies and EA; (2) The pairwise meta-analysis showed that ACU, combined therapies, and EA were all superior to WM in improving the anxiety and depression status of IBS-D patients. While the MNA results showed that MOX, ACU, combined therapies, and EA were all superior to WM. Overall, MOX, ACU, and combined therapies had the highest benefit; (3) The ranking results revealed that MOX, ACU, combined therapies, and EA all had high SUCRA rankings for different outcome indicators, indicating that these interventions could serve as optimal interventions to improve anxiety and depression status in patients with IBS-D; (4) The results of adverse events depicted that the rate of adverse events was lower with acupuncture-related therapy than with drugs, establishing the safety of acupuncture-related therapy over pharmacotherapy.

The NMA method utilized in this study can compensate for the lack of direct data by using indirect data which compares the efficacy of different acupuncture-related therapies against anxiety and depression status in patients with IBS-D. The results provide some evidence for the clinical efficacy of acupuncture-related treatments in the treatment of IBS-D. Compared with previous meta-analysis (17), our study used an NMA to comprehensively evaluate the included literature, rank the different interventions, and calculate the best probability. Moreover, our results also confirmed the potential of acupuncture-related therapies for IBS-D. Meanwhile, we focused on the anxiety and depression status of IBS-D patients and selected suitable outcome indicators to evaluate the improvement of acupuncture-related therapies.

IBS occurrence involves many factors, including altered gastrointestinal dynamics (43), abnormal visceral sensation (44), abnormal brain-gut axis interaction (45), intestinal inflammation (46), and micro-ecological imbalance (47). At the same time, abnormal psychiatric symptoms like anxiety and depression are also important causes of its development (48). The severity of IBS bowel symptoms is prominently related to anxiety or depression problems (45, 49, 50), and it can also harm the quality of life and treatment efficacy of patients (51). In this study, the SAS and HAMA scores were used to evaluate the anxiety of patients; the SDS and HAMD scores were used to evaluate the depression of patients. However, SAS and SDS were self-assessment scales, which can intuitively reflect the patient’s subjective feelings; while HAMA and HAMD were other-assessment scales, with more detailed descriptions of each item, more delicate assessment, and more objective results. As a characteristic therapy of Traditional Chinese Medicine (TCM), acupuncture has good efficacy in many diseases and has a broad spectrum of diseases. Various literature reports on acupuncture as the primary intervention for IBS have depicted beneficial effects on improving IBS symptoms. In recent years, increasing studies have confirmed the efficacy of acupuncture for various types of depression, and these studies suggest that acupuncture has great potential for the treatment of anxiety and depression (52–54). It improves a possible mechanism for acupuncture therapy in IBS.

Nevertheless, our study has certain limitations: (1) most of the included studies were published in Chinese journals, creating a publication bias involving the Chinese culture; (2) The risk of bias assessment of the included studies was mostly unclear, and the quality of the literature was low. Therefore, in future studies, reporting should be based on the Consolidated Standards of Reporting Trials (CONSORT) to ascertain the literature quality; (3) Since acupuncture operations cannot be blinded to patients, the principle of triple separation of clinical operators, efficacy evaluators, and statistical analysts can be utilized, in addition to reporting the qualifications of acupuncturists and acupuncture responses in clinical trials as required by the Standards for Reporting Interventions in Clinical Trials of Acupuncture (STRICTA) statement; (4) Due to the limitations within the original literature, for combining two therapies (one of which is acupuncture related therapy), we uniformly grouped them into combined treatments, including ACU + MOX, ACU + WM, ACU + CH three types. The results suggest that combined therapies have better performance in improving the leading outcome indicators. However, there are many combinations of combined therapies, which will be further elaborated in subsequent studies; (5) Chinese herbal medicine has also been reported to be a more common and effective therapy for both symptom relief of IBS-D and the improvement of anxiety and depressive status. In order to comprehensively include the published studies using acupuncture-related therapies for IBS-D, we have retained the studies comparing acupuncture-related therapies with Chinese herbal medicine. In our results, Chinese herbal medicine also showed some effect, however, because this study focused on acupuncture-related therapies, the literature using Chinese herbal medicine was not included comprehensively, so the results of Chinese herbal medicine may be biased, and we will comprehensively evaluate Chinese herbal medicine in our follow-up study; (6) the literature included in this study was focused on short-term efficacy, and the long-term effectiveness of acupuncture-related therapies for IBS-D remains to be determined.



5 Conclusion

Among the included interventions, MOX, ACU, combined therapies, and EA could be the optimal therapies to improve the anxiety and depression status of patients with IBS-D. In addition, combining acupuncture-related therapies with other therapies has a high overall benefit and safety, and we recommend using these therapies in clinical settings.
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therapies and other therapies; WM, western medicine of anti-diarrheal or anti-spasmodic; placebo, and placebo acupuncture/blank control; NR, No reported.
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3.74) 45.51)* 3.09)

ACU, acupuncture; EA, electroacupuncture; MOX, moxibustion; CH, Chinese herb medicine; WA, warm acupuncture; combined therapies, the combination of acupuncture-related

therapies and other therapies; WM, western medicine of anti-diarrheal or anti-spasmodic; placebo, and placebo acupuncture/blank control;*Significant difference. Bold values indicate
significant differences.
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References Style of Names of acupuncture | Retention | Acupuncturist  Acupuncture |Frequency and
acupuncture |points used time qualifications reaction |course of
acupuncture
Bu and Lv (55) Combined therapies |ACU + WM:Sanyinjiao (SP6), 30 min NR Deqi Once a day for
Tianshu (ST25), Zusanli (ST36), 10 weeks
Taichong (LR3), Zhongwan
(RN12), Shangjuxu (ST37), Baihui
(DU20)
Chen etal. (56) Combined therapies |EA + MOX:Sishencong 25 min NR Deqi Once a day, 5 times a
(EX-HN1), Shenque (RN8), week for 6 weeks
Tianshu (ST25), Shuidao (ST28),
Shangjuxu (ST37), Yinlingquan
(SP9), Taichong (LR3), Fuliu
(KI7), Neiguan (PCé6)
Chen etal. (57) EA Baihui (DU20), Shenting (DU24), 30 min NR Deqi Once a day, 6 times a
Neiguan (PC6), Shenmen (HT7), week for 4 weeks
Zhongwan (RN12), Tianshu
(ST25), Qihai (RN6), Sanyinjiao
(SP6), Taichong (LR3)
Han and Feng (58) Combined therapies |EA + CH: Tianshu (ST25), Zusanli 20 min NR Deqi Once a day for
(ST36), Pishu (BL20), Weishu 8 weeks
(BL21), Shenshu (BL23),
Dachangshu (BL25), Shangjuxu
(ST37), Yintang (EX-HN3),
Neiguan (PC6), Taichong (LR3),
Sishencong (EX-HNI1)
Han etal. (59) Combined therapies |EA + CH: Shangjuxu (ST37), 30 min NR Deqi Once a day for
Tianshu (ST25), Zusanli (ST36), 4 weeks
Taichong (LR3), Yintang
(EX-HN3), Baihui (DU20),
Sanyinjiao (SP6)
Huang et al. (60) MOX Bladder meridian, Governor NR NR NR Once a week for
Vessel 4 weeks
ACU Zusanli (ST36), Tianshu (ST25), 30 min NR NR Three times a week
Guanyuan (RN4), Zhongwan for 4 weeks
(RN12), Dachangshu (BL25),
Pishu (BL20)
Lietal. (61) MOX Shenque (RN8) 1h NR NR Once a day, 5 times a
week for 4 weeks
Lietal. (62) Combined therapies |ACU + MOX: Neiguan (PC6), 30 min NR Deqi Once a day, 5 times a
Tianshu (ST25), Zusanli (ST36), week for 2 weeks
Shangjuxu (ST37), Sanyinjiao
(SP6), Taichong (LR3),Yintang
(EX-HN3)y, Shenque (RN8)
Meng (63) ACU Taichong (LR 3), Zusanli (ST 36), 30 min NR Deqi Once a day, 5 times a
Shangjuxu (ST 37), Sanyinjiao (SP week for 4 weeks
6), Tianshu (ST 25), Baihui (GV
20)
and Yintang (GV 29)
Shu (64) WA Pishu (BL20), Tianshu (ST25), 30 min NR Deqi Twice a week for
Zusanli (ST36), Taichong (LR3), 1 month
Sanyinjiao (SP6)
Sun et al. (65) ACU Baihui (DU20), Shenting (DU24), 30 min NR NR Once a day, 6 times a
Benshen (BG13) week for 4 weeks
EA Guanyuan (RN4), Zhongwan 30 min NR NR Once a day, 6 times a

(RN12), Tianshu (ST25),
Dachangshu (BL25), Zusanli
(ST36), Shangjuxu (ST37), Hegu
(LI4), Taichong (LR3)

week for 4 weeks





OPS/images/fpsyt-13-1067329-t001.jpg
References Country | Diagnostic Intervention Control Course | Type of

criteria outcomes
Treatment n Years Treatment n Years
(Mean + sd)/Range (Mean + sd)/Range
Bu and Lv (55) China Rome IIT Combined therapies 46 20-49 (34.2£52) WM 46 21-47 (34.1 £5.2) 10w 192193196
Chen et al. (56) China Rome IV Combined therapies 31 41+6 WM 30 39+7 6W 194195196
Chen et al. (57) China Rome IIT EA 34 24-62 (41.90 + 10.01) WM 30 25-56 (40.50 =+ 8.75) 4W 194195196
Han and Feng (58) China Rome IIT Combined therapies 144 41 £11.12 WM 72 40 £ 10.72 8W 192196
Han et al. (59) China Rome IIT Combined therapies 40 42.05 + 8.87 CH 40 41.72 £8.03 4W 192193196
Huang et al. (60) China Rome IIT MOX 29 30.754 8.79 ACU 28 31424935 4W 194195196
Lietal. (61) China Rome IIT MOX 30 18-65 (44.27 £ 11.95) WM 30 18-65 (44.17 +13.78) 4W 192193196
Lietal. (62) China Rome IV Combined therapies 47 37+9 WM 46 40+9 2W 192193196
Meng (63) China Rome IV ACU 35 393+ 115 WM 3B 384+£135 4W 193196
Shu (64) China Expert consensus WA 30 23-62 (43.26 & 12.08) WM 25 23-62 (43.26 £ 12.08) 1M 192193196
Sun et al. (65) China Rome IV ACU 36 20-58(39 £ 10) EA 37 21-60 (41 £ 10) 4W 195196
Tian et al. (66) China Rome IIT ACU 43 47-80 (59 £ 2.1) Placebo 43 51-83(64 £1.3) 3IW 194195196
Wang et al. (40) China Rome IV Combined therapies 41 25-41 (29 £ 5) WM 41 24-40 (29 £ 6) 4W 192193196
CH 41 24-40 (29 £ 6)
Yang et al. (41) China Rome IIT ACU 20 55.0+ 5.4 WM 20 540 6.1 2W 194195196
Combined therapies 20 54.0+6.3
Zhong et al. (67) China Rome IIT EA 30 31.64+12.31 WM 30 30.22 +13.99 4W 192193
Zhou et al. (68) China Rome IIT Combined therapies 45 16-64 WM 45 17-65 8W 194195196
Zhong et al. (69) China Rome IIT EA 30 30.6 + 13.35 WM 21 30.22 £13.99 4W 192193
Chen (70) China Rome IV Combined therapies 34 40.89 £ 10.56 WM 34 40.10 = 10.00 4W 194195196
Li(71) China Rome IIT EA 35 39.1+11.8 WM 35 3793 +£11.45 4W 192193
Li(72) China Rome IIT ACU 76 23-70 (46.3 £ 13.2) WM 33 23-65(48.9 £12.4) 6W 192193196
Liang (73) China Rome IIT ACU 22 46.45 + 11.35 WM 12 50.83 4+ 14.23 6W 195196
Liu (74) China Rome III MOX 30 36.50 £ 13.69 Placebo 30 3547 £11.55 4W 192193196
Xiao (42) Rome IV 43.86 £ 10.36 40.51£9.95 195196
39.37 £ 9.67
Yang (75) China Rome IV ACU 33 41.52+£9.10 WM 32 42.22 +8.71 4W 194195
ACU, acupuncture; EA, electroacupuncture; MOX, moxibustion; CH, Chinese herb medicine; WA, warm acupuncture; combined therapies, the combination of acupuncture-related treatments and other therapies; WM, western medicine of anti-diarrheal
or antispasmodic; placebo, and placebo acupuncture/blank control; NR, No reported; W, week; M, month; 192, SAS; 193, SDS; 194, HAMA; 195, HAMD; 196, Response rate.
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References

Adverse events

Bu and Lv (55)

NR

Chen aetal. (56)

‘WM: 3 cases of dry and hard stool (3/30), 3
cases of headache (3/30)

Chen et al. (57) NR
Han and Feng (58) NR
Han et al. (59) NR
Huang et al. (60) NR
Lietal. (61) NR

Lietal. (62)

Combined therapies: One case of
abdominal pain (1/47) and one case of
constipation (1/46)

‘WM: One case of abdominal pain (1/47) and

one case of constipation (1/46)

Meng (63) ACU: 1 case of fainting after acupunctur
(1/35)
‘WM: 2 cases of rash (2/35), 1 case of
pruritus (1/35), 2 cases of nausea (2/35)

Shu (64) NR

Sun et al. (65) NR

Tian et al. (66) NR

Wang et al. (40) NR

Yang et al. (41) NR

Zhong a et al. (67) NR

Zhou et al. (68) NR

Zhong et al. (69) R

Chen (70) Combined therapies: 1 case of fainting after
acupuncture (1/34), 2 cases of subcutaneous
hematoma (2/34)
WM: 5 cases of dry stools (5/34), 4 cases of
vomiting and regurgitation (4/34)

Li (71) NR

Li(72) ‘WM: 1 case of worsening diarrhea (1/33)

Liang (73) NR

Liu (74) NR

Xiao (42) NR

Yang (75) ACU: 2 cases of subcutaneous hematoma

(2/33)
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SAS

ACU
—5.48 (—22.89,11.99) CH
2.30 (—13.21,17.78) 7.74 (—1.74,16.55) Combined
therapies
—3.86 (—20.37,12.51) 1.51 (—=11.71,14.29) —6.19 EA
(—16.63,4.24)
—0.18 (—21.93,20.90) 5.17 (—13.96,24.20) —2.50 3.61 MOX
(=20.09,15.05) (—14.58,21.97)
1.71 (—18.89,22.22) 7.17 (—11.13,25.32) —0.48 5.75 1.87 WA
(=17.21,16.54) (=11.21,22.74) | (—19.57,24.38)
—6.63 (—20.47,7.46) —1.21 (—11.48,8.84) —8.92 (—15.30, —2.73 —6.34 —8.46 WM
—247)* (=10.79,5.77) (=22.49,9.98) (=23.61,6.74)
—3.57 (—28.82,21.44) 1.88 (—22.15,25.69) —5.77 0.40 —3.37 —5.20 3.23 Placebo
(—28.23,16.06) (=22.46,22.79) | (=17.19,10.54) | (—31.74,19.58) | (——18.59,23.65)
SDS
ACU
—8.44 (—22.52,5.15) CH
—1.12 (—13.62,10.77) 7.28 (—1.30,15.68) Combined
therapies
—9.05 (—22.41,3.40) —0.57 (—13.33,11.41) —7.81 EA
(—18.76,2.25)
—5.51(—22.97,11.29) 2.98 (—13.72,19.64) —4.29 3.51 MOX
(=19.86,11.22) (=11.71,20.14)
—1.37 (—19.39,16.02) 7.11 (—10.82,24.08) —0.17 7.71 4.10 WA
(—16.32,15.88) (—8.76,24.20) | (—16.15,23.67)
—9.57 (=19.72,0.31) —1.17 (—=10.77,8.50) —8.45 (—15.50, —0.62 —4.13 —8.32 WM
—1.41)* (—8.10,7.63) (~18.18,9.37) (=22.57,6.73)
—8.53(—30.21,12.78) —0.07 (—21.12,21.35) —7.37 0.39 —3.14 —7.08 1.02 Placebo
(—27.45,12.46) (=19.17,21.30) | (=16.62,9.96) | (—30.83,16.52) (=17.77,20.06)
HAMA
ACU
0.57 (—4.17,5.51) Combined_therapies
—2.12(-10.59, 6.13) —2.69 (—10.59, 4.88) EA
563 (—0.54, 11.60) 5.06 (=2.99, 12.53) 7.73 (=241, 17.80) MOX
—1.46 (—5.92,3.08) —1.99 (—5.15,0.88) 0.69 (—6.32,7.88) —7.06 WM
(=14.51, 0.48)
—3.04 (—8.86,2.65) —3.57 (—=11.31, 3.67) —0.93 (—10.98, —8.66 —1.55 (—8.94, Placebo
9.19) (~16.64, 5.68)
—0.38)*
HAMD
ACU
—2.35(—8.20,3.74) CH
0.40 (—4.13, 4.94) 2.73 (—3.85, 9.46) Combined
therapies
—8.93 (—13.96, —6.65 (—14.00, 1.65) —9.31 (—15.50, EA
—2.94) ~2.50)
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Comparison Pairwise RR/MD (95% Cl) Number of Number of Heterogeneity test

patients studies
12 (%) p value
SAS
Combined therapies vs —8.321 [—13.599, —3.043] 483 4 92.80% 0.002*
WM
EAvs WM —4.033 [—6.643, —1.423] 181 3 19.10% 0.002*
SDS
ACUvs WM —9.455 [—17.207, —1.702] 179 2 51.30% 0.017*
Combined therapies vs —7.739 [—11.306, —4.171] 267 3 80.50% <0.001*
WM
EAvs WM —2.651 [—4.562, —0.739] 181 3 39.20% 0.007*
HAMA
Combined therapies vs —3.478 [—4.684, —2.273] 259 4 0.00% <0.001*
WM
ACUvs WM —1.492 [—3.596, 0.612] 105 2 0.00% 0.164
HAMD
ACUvs WM —4.588 [—5.996, —3.179] 132 3 41.40% <0.001*
Combined therapies vs —4.573 [—8.735, —0.411] 194 3 86.70% 0.031*
WM
Response rate
Combined therapies vs 1.281 [1.182, 1.390 742 8 0.00% <0.001*
WM
ACUvs WM 1.364 [1.193, 1.560 311 5 0.00% <0.001*
Combined therapies vs 1.197 [1.036, 1.383 162 3 0.00% 0.015%
CH
CH vs WM 1.175 [0.958, 1.440 141 2 0.00% 0.121
ACU, acupuncture; EA, electroacupuncture; MOX, moxibustion; CH, Chinese herb medicine; WA, warm acupuncture; combined therapies, the combination of acupuncture-related
therapies and other therapies; WM, western medicine of anti-diarrheal or anti-spasmodic; placebo, and placebo acupuncture/blank control; *Significant difference.






