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Objective

This study aims to evaluate the effect of acupuncture on the emotion domain and metabolic parameters of Chinese women with polycystic ovarian syndrome (PCOS) by secondary analysis of a randomized clinical trial, conducted from 6 July 2012 to 7 October 2015.





Method

In this study, we investigated the effects of acupuncture (458 patients) and sham acupuncture (468 patients) on metabolic parameters, serum ions, and all quality-of-life scale scores related to PCOS. The quality of life of patients was evaluated using five relevant scales, operated by the research assistant, namely, PCOSQ, SF-36, and ChiQOL, as well as Zung-SAS and Zung-SDS. Metabolic parameters and serum ions were measured.





Results

A reduction in acne score, AN, Hcy, and LDL-C, and an increase in the level of lipoprotein α, Apo A1, and Apo A1/Apo B were observed in the acupuncture group after 4 months’ intervention after adjusting clomiphene and reproductive outcome (p< 0.05). An increase in SF-36 total scores, RP and RE scores, ChiQOL total scores, and emotion domain scores was observed in the acupuncture group after 4 months’ intervention, while PF and HT scores were decreased (adjusted p< 0.05). Those same changes were observed in sham acupuncture. Meanwhile, the serum levels of Ca, K, and Cl were elevated in the acupuncture group after the interventions (adjusted p< 0.005). There were no significant differences in HOMA-IR, MetS, FPG, FINS, HDL-C, TG, Apo B, and level of serum P, Mg, and Na. Also, no changes in BP, GH, VT, SF, physical form domain, and spirit domain were observed after treatment.





Conclusion

Acupuncture can improve not only the emotional changes in SF-36 scores and ChiQOL scores, but also lipid metabolism, implying that it may have a correlation between emotional change and lipid metabolism. Furthermore, acupuncture can also regulate the changes of serum Ca, K, and Cl.





Clinical trial registration

ClinicalTrials.gov, identifier NCT01573858.
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1 Introduction

Polycystic ovarian syndrome (PCOS) is the most common endocrine disease in women of reproductive age, affecting more than 15%–20% of the population (1). Women with PCOS are frequently associated with metabolic abnormalities, including hyperinsulinemia, chronic low-grade inflammation, insulin resistance (IR), dyslipidemia, and obesity, and even anovulatory infertility and type 2 diabetes, as well as the risk of cardiovascular disease (CVD) (2). PCOS is not a simple physical disease; it is associated with mental and psychological disorders. It affects not only the health-related quality of life (HRQoL) of women, but also their psychological function (3). In most cases following a diagnosis of PCOS, there is an increased prevalence of depression and anxiety symptoms; perceived stress; self-reported medical diagnoses of depression, anxiety, or other major mental illnesses; and treatment for psychological conditions or mental illness (4–6). Compared with normal women, women with PCOS have significantly increased personality defects and psychiatric disorders, including anxiety, somatoform disorder and bipolar disorder, depression, delusional disorder and thought disorder, reduction of coping abilities and social skills, perceptual distortion and cognitive slippage, constant alertness and worry, chronic stress, and post-traumatic stress disorder, as well as inferiority, negativity, and social loneliness (7–9). Moreover, there is an overlap of clinical symptoms between the emotion domain and PCOS. There is a possibility of common associations between emotional disorders and PCOS-associated abnormalities including lipid metabolism. A previous study has shown that emotion, especially comorbidity among anxiety and depression, is connected with the metabolic syndrome (MetS), and the improvement in emotion may play an inhibitory role in the development of the syndrome, resulting in a reduced risk of MetS via physiological regulation systems (10), but equally, it has indicated the effect of metabolism on limbic function and emotional regulation, which can disrupt emotion regulation in the context of metabolic dysfunction (11).

Acupuncture is an integral part of traditional Chinese medicine (TCM), which dates back more than 3,000 years. In recent years, the use of acupuncture to regulate the disorder of reproductive endocrinology and infertility has become more popular worldwide (12). As an alternative therapy, acupuncture can improve the internal regulation function of the human body to prevent or treat diseases by receiving stimulation of different acupoints (13); in particular, efficacy on regulating menstruation and hormones is similar to recently clinical trials, reporting that acupuncture can induce regular menstrual cycles and ovulation, as well as decrease high circulating levels of luteinizing hormone and testosterone in women with PCOS (14) by affecting more functional signaling pathways associated with metabolism and hypothalamic pituitary ovarian axes (15). However, no efficacy on live birth rates by acupuncture was reported in PCOSAct of Wu’s study (16). Acupuncture had an effect of improving lipid profile, with an increase in levels of high-density lipoprotein cholesterol (HDL-C) and a decrease in other parameters including triglycerides (TG), total cholesterol (TC), and low-density lipoprotein cholesterol (LDL-C) (17). Previous clinical studies have demonstrated that acupuncture is effective for the improvement of quality of life and treatment of various diseases including anxiety disorders, fatigue, and depression (18, 19). Furthermore, acupuncture may alleviate anxiety during embryo transfer, and it has also been implied to have certain effects on perinatal depression (20). Although there are some studies on acupuncture treatment of glucose and lipid metabolism and emotional disorders in women with PCOS, the results have been conflicting.

The PCOSQ and SF-36 are most commonly used to assess the quality of life of women with PCOS. Among these, PCOSQ is a tool specifically designed and validated for evaluating HRQoL in PCOS, which together are able to capture different aspects of QoL in PCOS women and identify areas that can help improve QoL in these women (21). The Chinese QoL scale can provide effective information based on the universal QoL measures, and can also provide certain guidance for clinical applications (22). In addition, previous studies have demonstrated that acupuncture is effective in improving symptoms in PCOS with Self-assessed Anxiety Scale (SAS) and Self-assessed Depression Scale (SDS) scores (23). All the above scales have good applicability and reliability to evaluate the effectiveness of acupuncture in patients with PCOS. Therefore, this study, based on 1,000 patients with PCOS from the Acupuncture and Clomiphene in Polycystic Ovary Syndrome Trial (PCOSAct), is designed to explore the effects of acupuncture on metabolic parameters, serum ions, and the quality of life of PCOS.




2 Materials and methods



2.1 Design and target population

This is a post-hoc analysis of metabolic parameters, serum ions, and quality-of-life scales data from PCOSAct, a large-sample, multicenter, two-by-two factorial randomized controlled clinical trial collected at sites (27 hospitals) in mainland China between 6 July 2012 and 7 October 2015. In total, 1,000 participants were diagnosed with PCOS according to the modified Rotterdam criteria (24, 25): oligomenorrhea (defined as an intermenstrual interval >35 days and<8 menstrual bleedings in the past year) or amenorrhea (defined as an intermenstrual interval >90 days), together with clinical or biochemical hyperandrogenism (hirsutism determined by modified Ferriman-Gallwey hirsutism score ≥5 in Chinese) (26, 27) and/or polycystic ovaries (≥12 antral follicles 2–9 mm or ovarian volume ≥10 cm3). The study design, methods, and inclusion and exclusion criteria have been described in detail elsewhere (12), and the main results have been published (16). In brief, 926 women with PCOS were enrolled in the present study, and were assigned to the acupuncture group or the sham acupuncture group, with 458 patients and 468 patients per group, respectively.

The trial was registered on ClinicalTrials.gov (No. NCT01573858). The study was approved by the Regional Ethics Committee at The First Affiliated Hospital of Heilongjiang University of Traditional Chinese Medicine on 15 December 2011 (No. 2010HZYLL-010). All participants had signed informed consent before randomizing in the study.




2.2 Data collection



2.2.1 Blood sampling

At baseline on day 3 of a spontaneous menstrual period or a withdrawal, bleeding was induced by medroxyprogesterone acetate in patients with irregular cycles without recent menses, and upon pregnancy, it was monitored weekly by urinary human chorionic gonadotropin test, or at the end of the 16 weeks of treatment, fasting blood samples were collected for measurement of metabolic parameters, lipid profile, and serum ions in those patients who are not pregnant at that time.

The anthropometric, degree of hirsutism and acne were collected and body mass index (BMI) was calculated as weight in kilograms divided by height in meters squared. All biochemical assays were carried out in a core laboratory after an overnight fast. All fasting blood collected at baseline and after intervention was used for metabolic parameters and serum ion assays. These were measured in samples stored at −80°C using an ELISA assay with no pre-dilution.




2.2.2 Outcome measures

The biologic feature parameters of women with PCOS were obtained at baseline and at the follow-up visit, respectively, including age, male age, height, weight, BMI, waist, hip, waist–hip ratio (WHR), systolic pressure, diastolic pressure, respiration, pulse, Ferriman-Gallwey, acne scores, and acanthosis nigricans (AN).

In addition, metabolic parameters in blood test included homeostasis model assessment-insulin resistance (HOMA-IR), MetS, fasting plasma glucose (FPG), fasting plasma insulin (FINS), homocysteine (Hcy), HDL-C, LDL-C, lipoprotein α, TC, TG, Apolipoprotein A1 (Apo A1), Apolipoprotein B (Apo B), and Apo A1/Apo B, and serum ions including calcium (Ca), phosphorus (P), magnesium (Mg), potassium (K), sodium (Na), and chloride (Cl) were assayed.

Quality-of-life scales included Polycystic Ovary Syndrome Health-Related Quality of Life Questionnaire (PCOSQ, range of 1–7, with higher scores indicating better function) (28), Medical Outcomes Study 36-Item Short Form Health Survey (SF-36, range of 0–100, with higher scores indicating better function) (29), and Chinese Quality of Life Instrument (ChiQOL, range of 50–250, with higher scores indicating better function) (30), as well as the Zung-Self Rating Anxiety Scale (SAS, range of 25–100, with higher scores indicating worse anxiety) and Zung-Self Rating Depression Scale (SDS, range of 25–100, with higher scores indicating worse depression).





2.3 Statistical analyses

In the data description, categorical variables were summarized by frequencies. Continuous variables with normal distribution were presented as mean ± standard deviation (  ± s). The data of non-normal distribution were analyzed by Mann–Whitney U test. Paired samples t-test or Mann–Whitney U test was used to analyze the continuous indices. SPSS 22.0 was used for analysis and p< 0.05 was considered to be statistically significant.





3 Results



3.1 Baseline characteristics

A total of 4,645 women with PCOS were screened from 6 July 2012 to 7 October 2015. A total of 1,000 eligible women were randomized and only 926 participants were included in the analysis. A total of 458 participants were assigned to the acupuncture group and 468 participants were assigned to the sham acupuncture group. There were no significant differences in baseline biological characteristics, metabolic parameters, and serum ions between two groups (Table 1). Quality-of-life scales including SAS, SDS, PCOSL, SF-36, and ChiQOL scores were paralleled between two groups at baseline (Table 2).


Table 1 | Baseline characteristics of the subjects.




Table 2 | The quality of life outcomes sore at baseline.






3.2 Biological features

Acne scores and AN of biological features were decreased after acupuncture intervention in both groups after adjusting clomiphene and reproductive outcome (p< 0.001). Also, there was a significant decrease in acne scores in the acupuncture group after intervention, compared with the sham acupuncture group (adjusted p = 0.0102). By contrast, no significant difference in weight, BMI, waist, hip, WHR, systolic pressure, diastolic pressure, respiration, pulse, and Ferriman-Gallwey were found when comparing pre-treatment and post-treatment or between acupuncture and sham acupuncture (Table 3).


Table 3 | Metabolic parameters and serum ion after acupuncture and sham acupuncture.






3.3 Metabolic parameters

The level of serum Hcy was significantly decreased after treatment in both groups (adjusted p< 0.001). Additionally, the levels of LDL-C and Apo A1 were significantly decreased, while the serum levels of lipoprotein α, Apo A1/Apo B, and TC were significantly increased after acupuncture treatment (adjusted p< 0.05). By contrast, no significant differences in HOMA-IR, MetS, FPG, FINS, Hcy, HDL-C, LDL-C, lipoprotein α, TC, Apo A1, and Apo B (except for TG) were found when comparing pre-treatment and post-treatment or between acupuncture and sham acupuncture (adjusted p = 0.0476) (Table 3).




3.4 Serum ions

The levels of serum Cl, serum Ca, and serum K were both significantly increased in the acupuncture group after intervention of 4 months compared with pre-treatment (adjusted p< 0.05). Also, the levels of Cl were increased in the sham acupuncture group. There were no significant differences in P, Mg, and Na when comparing pre-treatment and post-treatment or between acupuncture and sham acupuncture (Table 3).




3.5 The quality-of-life scales

The total scores, role-physical (RP) scores, and role-emotional (RE) scores of SF-36 were significantly increased after 4 months’ acupuncture intervention (adjusted p< 0.05),but equally, the total score and emotion domain scores of ChiQOL scale were also significantly increased. By contrast, the scores on physical functioning (PF) and health transition (HT) of SF-36 were significantly decreased after intervention (adjusted p< 0.05). Those same changes were found in the sham acupuncture group.

There were no significant differences in bodily pain (BP), general health (GH), vitality (VT), social functioning (SF), RE, mental health (MH), and HT scores of SF-36 and total scores, emotion, body hair, weight, infertility problems of PCOSQOL, Physical Form Domain, and Spirit Domain of ChiQOL scores when comparing pre-treatment and post-treatment or between acupuncture and sham acupuncture, as well as SAS and SDS scores (Table 4).


Table 4 | Quality of life outcomes score from pre-treatment to post-treatment.







4 Discussion

Our results showed that total scores and RP and RE scores in the SF-36 scale after treatment in the two groups were significantly higher than before treatment, whereas PF, MH, and HT scores were significantly lower than those before treatment, after adjusting clomiphene and reproductive outcome. In the ChiQOL scale, the significant increase in total scores and emotion domain scores was observed in the two groups compared with pre-treatment. These findings indicated that acupuncture could improve the emotion domain of PCOS patients, and the same effects were found in sham acupuncture. The SF-36 questionnaire-a is a concise health survey that comprehensively summarizes the survival quality of respondents; it contains 36 items divided into nine areas of HRQoL. Our study revealed that acupuncture significantly improved the scores of RP and RE in SF-36 of patients with PCOS, which were decreased after acupuncture treatment in previous research (3). The ChiQOL questionnaire is a new universal scale based on TCM (30, 31). The total scores and emotion domain scores in the ChiQOL questionnaire were significantly increased after acupuncture intervention, which indicated that acupuncture could improve the quality of life of Chinese people; Dong et al.’s study had the same results (3). Some research reported that acupuncture played a significant improvement in the physical form domain and a significantly and continuously improved trend in the vitality domain (32), but in our study, the scores of PF, MH, and HT in SF-36 were decreased after acupuncture intervention, which may be related to the physical and mental health damage caused by long-term infertility of PCOS and could not be corrected by acupuncture. Moreover, sham acupuncture was not completely useless; the same effects were found in sham acupuncture group. The PCOSQ as the only validated disease-specific questionnaire has been used to evaluate the HRQoL of women with PCOS currently, which has been administered to understand women experiences of emotions, body hair, weight, infertility, and menstrual problems of PCOS symptomatology in detail (28, 33). It has been revealed that acupuncture plays a significant role in ameliorating negative emotion in PCOS patients, which was decreased in SAS and SDS scores and increased in PCOSQ scores (23), but no differences in PCOSQ, SAS, and SDS scores were observed in our study.

The level of serum Hcy was significantly decreased after treatment in both groups (adjusted p< 0.001). Additionally, the levels of LDL-C and Apo A1 were significantly decreased, while the serum levels of lipoprotein α, Apo A1/Apo B, and TC were significantly increased after acupuncture treatment (adjusted p< 0.05). It is a controversial issue whether acupuncture can improve lipid metabolism in patients with PCOS. A previous study indicated that acupuncture could improve TG levels in lipid metabolism of PCOS (34), whereas acupuncture had no effect on LDL-C, TG, and TC in lipid metabolism, as illustrated in another study (35). Our study found that the TG in lipid metabolism indicators was significantly different between two groups after treatment. Our findings showed that acupuncture was closely associated with a decrease in the level of LDL-C and an increase in the level of lipoprotein α and Apo A1, and slightly increased the ratio of Apo A1/Apo B in lipid profiles in patients with PCOS, while the sham acupuncture group could increase the TC level. Lai et al.’s clinical trials reported that the LDL-C level was reduced by acupuncture treatment (36); the same results have been found in our study. However, no significant change in HDL-C levels after acupuncture treatment was reported in our study, and the finding was not consistent with another study (37). Furthermore, acupuncture could significantly improve the acne symptoms of patients with PCOS, while other biological features such as BMI, WHR, and AN were not improved, compared with the sham acupuncture group. However, no significant differences in HOMA-IR, MetS, FPG, FINS, Hcy, HDL-C, LDL-C, lipoprotein α, TC, Apo A1, and Apo B (except for TG) were found when comparing pre-treatment and post-treatment or between acupuncture and sham acupuncture (adjusted p = 0.0476).

Our research found that acupuncture can regulate emotion and improve abnormal lipid metabolism and ion disorders, and these may have a certain relationship. Poor mental health was significantly associated with elevated levels of TG and LDL-C. A recent cross-sectional study demonstrated that female participants who experienced high stress showed higher levels of LDL-C compared with the low-stress participants, suggesting that higher levels of blood lipids and lipoprotein α were related with psychological stress and emotional disorders (38). The same was found in patients with non-alcoholic fatty liver disease (NAFLD). There were impaired health status in NAFLD patients, including physical, emotional, mental, and social wellbeing (39), which also presented a complex, bidirectional relationship with lipid metabolism (40). As acupuncture could reduce the accumulation of intra-abdominal fat, inhibit lipid absorption in the small intestine, and downregulate the level of blood lipid, acupuncture may have potentially variable beneficial effects on improving the lipid metabolism in the presence of abnormal liver metabolism (41). These studies have suggested that there is a relationship between lipid metabolism and emotional domain. Our findings indicated that the role of acupuncture in improving emotion domain seemed to be related to the improvement of metabolic disorders in women with PCOS. Acupuncture treatment was found to positively improve leptin sensitivity in brain, thereby altering hepatic lipid metabolism and reducing depression-like behavior in chronic restraint stress mice (42). Clinical studies and lines of evidence from laboratory indicated that acupuncture regulates the endocrine system and modulates relevant molecules of metabolism in patients of simple obesity (43). As for the detection of dyslipidemia in both PCOS-like and obese rats, representative indices such as TG, TC, LDL-C, and Apo E were increased, while HDL-C was decreased. Moreover, there was also a certain degree of liver dysfunction, and all these abnormal changes could be reverted or improved with electroacupuncture (44). Therefore, the improvement of PCOS may represent a positive step towards relieving mental symptoms and preventing mental complications by improving lipid metabolism. Moreover, in the perspective of TCM theory, the liver governs emotions, while the main organ of lipid metabolism is the liver.

We found that the changes of emotion and lipid provided molecular biological evidence for the scientific connotation of the theory of liver governing emotion in TCM. A previous study also found that acupuncture could effectively modify hepatic lipid metabolism by increasing the sensitivity to leptin. This is consistent with the theory of liver master sentiment in TCM (45). We also found that the effect of acupuncture on emotion and lipid metabolism played a role in sham acupuncture, probably due to the physiological effects of shallow acupuncture by stimulating the skin and causing afferent nerve activity, which, in turn, affects the corresponding functional areas of the brain, producing a “limbic contact response” (46). In addition, the patient’s cognition of the acupuncturist; the patient’s knowledge, attitudes, and behaviors; the patient’s relationship with acupuncturist; and the trial environment increased the non-specific effects of acupuncture and sham acupuncture by prompting patients to change their healthy lifestyle (47).

Additionally, we found that the levels of serum Cl, serum Ca, and serum K have been both significantly increased in the acupuncture group after an intervention of 4 months compared with pre-treatment (adjusted p< 0.05). Also, the level of Cl was increased in the sham acupuncture group. It was reported that acupuncture could change the concentration of Ca2+ on the meridian line, which was one of the key factors of acupuncture effect, and the relationship between Ca2+ and acupuncture effect implied that Ca2+ was closely related to the neuroendocrine–immune network at acupoint (48). Studies on the mechanism of acupuncture seemed to suggest that the direct consequence in connection to acupuncture was the necessity of increasing intracellular Ca2+ (49). Since acupuncture was capable of delivering the extra Ca2+, the improvement of ions in patients with PCOS seems to coincide with its ability.

In our study, a decrease in Hcy levels after acupuncture intervention was of novel interest. Studies have illustrated that elevated concentration of Hcy can affect blood vessels, which may have contributed to the deterioration of atherosclerosis and endothelial dysfunction by damaging the blood vessel, thus increasing the risk of CVD (50). Hcy may play a role in the long-term complications of PCOS, especially the arterial stiffness of CVD (51), but it is not clear whether it is connected with the metabolism of PCOS. It is well known that the level of Hcy is elevated in women with PCOS. A meta-analysis has shown that the Hcy level in obese patients with PCOS is significantly higher than that in nonobese patients (52), which showed that Hcy seems to be related to fat metabolism. Additionally, hyperhomocysteinemia contributes to elevated pregnancy loss and reduced ovulation in PCOS, indicating that the higher Hcy level leads to reproductive defects (53). Our study also found that acupuncture could reduce Hcy levels, but unfortunately did not have an effect on the live birth rate (16), which was worthy of further study in the future. Nevertheless, no significant differences in HOMA-IR, MetS, FPG, and FINS were found when comparing pre-treatment and post-treatment or between acupuncture and sham acupuncture, which was consistent with Dong’s report (35).



4.1 Strengths and limitations

This research is the first study to use the most comprehensive scale to evaluate the effect of acupuncture on women with PCOS, and it is found that acupuncture can regulate emotion and lipid metabolism disorder, which may have a correlation, based on 1,000 PCOS women from randomized controlled trials that include the factorial design, adequate power, similar withdrawal rates among groups, and high adherence to treatment. Furthermore, acupuncture had a positive effect on levels of serum Ca, serum K, and serum Cl, which may also be another mechanism of acupuncture regulating emotion.

However, there were some limitations in our study. Firstly, both acupuncture and sham acupuncture played a role in the present study, and it was not clear what the specific mechanism was. On the one hand, sham acupuncture may have a comforting needle effect, and on the other hand, the techniques of acupuncturists may be different, although our acupuncturists had undergone several rounds of standardized and uniform training. Secondly, there was subjectivity in the assessment of acupuncture scale by PCOS patients. Although our research assistants have undergone intensive training on a regular basis, the particular variations in individual indicators may be caused by the subjective reasons of the research assistants. Thirdly, the subgroup analysis was not carried out based on BMI, which may lead to the deviation of the research results. Finally, the article only determined the potential relationships, and the specific mechanisms of the regulatory effect of acupuncture on emotion and lipid metabolism need to be further investigated.





5 Conclusions

Acupuncture can improve not only the emotional changes in SF-36 scale scores and ChiQOL scale scores, but also lipid metabolism. There is a correlation between emotional change and lipid metabolism. Meanwhile, acupuncture can regulate the changes of serum Ca, K, and Cl ions, which may be another mechanism of acupuncture in the treatment of PCOS. Moreover, sham acupuncture may not be completely ineffective, which may be related to the improvement in some aspects of patients with PCOS through the placebo effect.
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Pulse (beats/min) 7591 +6.33 7622 £ 6.15 0.31 (-0.47-1.08) 078 0.4373
Ferriman-Gallwey 3.4 +£2.85 293 +276 -0.22 (-0.57-0.13) -1.23 0.2189
Acne sore 1.76 £ 0.73 1.71 £ 0.64 —0.05 (-0.14-0.04) -1.1 0.2724
Acanthosis nigricans 1.73 +0.61 173 + 0.68 ~0.00 (~0.09-0.08) -0.09 0.9274
Metabolic parameters
HOMA-TR 2382 +28.76 21.68 +21.29 ~2.14 (-5.37-1.08) -1.30 0.1926
Metabolic syndrome 71 (14.2) 83 (16.6) - - 0.2931
FPG (mmol/L) 5.07 +0.93 5.01 + 1.04 ~0.06 (~0.19-0.06) ~0.95 0.3408
FINS (pmol/L) 99.18 + 96.88 9297 + 78.74 ~6.21 (~17.41-4.99) ~1.09 0.277
Hey (umol/L) 839 +5.07 829 + 464 -0.10 (-0.72-0.53) -0.31 0.7574
HDL-C (mmol/L) 1.29 £0.36 126 +0.38 ~0.03 (~0.08-0.02) -1.32 0.1861
LDL-C (mmol/L) 3.00 +0.89 293 +0.86 ~0.06 (~0.18-0.05) -115 0.2511
Lipoprotein (mg/L) 132,65 + 101.58 12632 + 97.97 —6.34 (~19.01-6.34) -0.98 0.3268
Total cholesterol (mmol/L) 4.80 £ 1.10 468 + 1.07 ~0.11 (~0.25-0.02) -1.62 0.105
Triglyceride (mmol/L) 1.59 £ 0.95 1.55 £ 0.87 ~0.03 (0.15-0.08) -0.58 0.559
Apo Al(g/L) 153 +0.31 149 +0.32 ~0.04 (~0.08 to —0.00) -1.99 0.0474
Apo B (g/L) 091 +0.29 0.89 +0.28 -0.02 (-0.06-0.02) -L11 0.2669
Serum ion test 7
Ca (mmol/L) 1.95 +0.43 1.96 + 0.39 0.02 (~0.03-0.07) 0.68 0.4978
P (mmol/L) 113 £0.26 115 + 034 0.02 (-0.02-0.06) 0.9 0.3666
Mg (mmol/L) 0.86 +0.18 0.87 +0.15 0.00 (~0.02-0.03) 0.44 0.6568
K (mmol/L) 4.14 +0.92 423 4088 0.09 (~0.03-0.20) 15 0.1329
Na (mmol/L) 13566 + 16.12 13653 + 14.21 0.87 (~1.08-2.81) 0.88 0.3815
Cl (mmol/L) 9339 +12.24 94.08 + 10.86 0.69 (~0.79-2.16) 091 0.3631

Data are median (IQR).

p-value represents comparison between acupuncture and sham acupuncture groups before treatment.





