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Abstract

Objective—The immune system has been implicated as one mechanism underlying the benefits 

of acupuncture therapy. Evidence suggests that acupuncture can ameliorate symptoms of chronic 

prostatitis/chronic pelvic pain syndrome (CP/CPPS), but the association between clinical response 

and the immune system has not been investigated.

Design/Setting—We investigated 12 CP/CPPS patients participating in a prospective 

randomized clinical trial comparing acupuncture versus sham acupuncture for effects on cellular 

immunity. Blood samples were taken before the first needling and after the last of 20 treatment 

sessions (week 10). Patients also completed questionnaires examining their CP/CPPS symptoms 

and mood status at the baseline and end of study visits.

Results—At the end of study 8 of 12 participants (67%) were classified as treatment responders, 

4 participants each from the acupuncture and sham groups. The acupuncture group averaged a 5% 

increase in natural killer cell levels compared to corresponding sham (-13%; p=0.03). Similarly, 

patients randomized to acupuncture reported a reduction in other white blood cell parameters 

examined, supporting the possibility that immunity might be important in the pathophysiology of 

CP/CPPS.

Conclusions—The specific effect of acupuncture on CP/CPPS remains unclear. Further 

research is warranted to examine the mechanisms by which acupuncture therapy may improve 

clinical symptoms in patients with CP/CPPS.
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Introduction

Chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS) is common afflicting 

approximately 2% to 10% of men younger than 50 years of age1 resulting in significant 

economic loss and reduced quality of life2. CP/CPPS is characterized by perineal, lower 

abdominal, penile and ejaculatory pains, frequently accompanied by urinary symptoms 

and/or voiding dysfunction3. Increasing evidence suggests that acupuncture could benefit 

men with CP/CPPS4, 5. Our group recently showed that acupuncture was a promising 

treatment for patients with CP/CPPS 6, with nearly twice as many CP/CPPS patients 

responding to acupuncture treatment than to sham acupuncture.

CP/CPPS has been associated with increased auto-reactive T cells 7, 8. In a recent animal 

study, Quick and colleagues demonstrated that transfer of T cells, and more specifically 

CD4+ T cells, could mediate development of pelvic pain in mice8. Based on these studies, 

we investigated the possibility that acupuncture may affect the immune system in patients 

with CP/CPPS and whether these changes might correlate with clinical response to 

treatment.

Methods

Study setting and procedures

This was part of a larger, randomised controlled clinical trial that has been published6, 9. 

Briefly, participants were men aged ≥20 years with a National Institutes of Health Chronic 

Prostatitis Symptom Index (NIH-CPSI) total score ≥15 (scale 0-43) and symptoms for ≥3 

within the preceding 6 months. Exclusion criteria included: bacterial prostatitis, urinary tract 

infection within 1 year or any consensus CP/CPPS exclusion criterion. The protocol was 

approved by the Joint School of Pharmaceutical Sciences, University of Science Malaysia-

Penang Hospital Committee on Clinical Studies and the University of Washington 

Institutional Review Board.

Acupuncture and sham acupuncture were administered by three acupuncturists (minimum 

2,800 hours training in China each) at 4 acupuncture points: CV1-Huiyin, CV4-Guan Yuan, 

SP6-Sanyinjiao and SP9-Yinlingquan, bilaterally without any needle stimulation 

(Supplementary Table 1 & Supplementary Figure 1) inserted to varying depth between 

40-60mm. Shallow needling 0.5cm away from the acupuncture points was employed in the 

sham acupuncture arm which has been previously validated as a reliable sham procedure9. 

Each needle placement lasted for 30 minutes, twice weekly for 10 weeks, with subjects in 

supine position in the afternoon between 2pm – 4pm to reduce the influence of circadian 

rhythm on lymphocyte subsets 10. Participants did not use any medications or supplemental 

therapies known to affect immune function during the study.
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Biochemical & flow cytometry analyses

White blood cell counts were calculated using an automated haemoanalyser (Beckman 

Coulter Electronics, Krefeld, Germany). Cellular immunity was evaluated by flow 

cytometry (FASCalibur flow cytometer, BD Biosciences, CA, US). In addition, plasma 

cortisol and opioid levels were measured. To reduce inter-assay variance, all assays were 

completed within the same batch.

Outcomes

Treatment efficacy was assessed by having participants complete the Chinese version of the 

NIH-CPSI that has been validated for use in our population11 and a questionnaire evaluating 

mood using a 10-point Likert scale immediately after the first, 10th and 20th (final) visit. 

Responders to treatment were defined as a 6-point decrease in the NIH-CPSI total score 

from baseline to week 10, based upon consensus of expert opinion and published 

recommendations6, 12.

Statistical analyses

We tested the hypothesis that acupuncture treatment would result in a decrease in T-cells 

compared to sham acupuncture. Because this is a paired comparison, we estimated that 6 

participants in each group would provide statistical power of 80% to detect a 15.0% 

difference in the CD4+ T cell count based on a previously published study13. Descriptive 

analyses compared the study groups for each demographic and clinical variable. 

Biochemical data are presented in two forms (1) absolute levels and (2) changes in levels 

from baseline, calculated by subtracting the absolute level at the end of the study from 

baseline, divided by baseline values. Analyses were performed using PASW Statistics for 

Windows (IBM SPSS, Version 20.0, Armonk, NY). The significance level was set at p 

<0.05, 2-sided.

Results

Participants

A total of 12 participants were recruited into the study. Participants’ mean age was 42.9 ± 

10.6 years (mean ± 1 SD), with CP/CPPS symptoms for an average of 10.2 ± 6.8 months 

and mean NIH-CPSI total score of 25.8 ± 5.8 (range 15 – 43) at study entry. Treatment 

groups were similar in demographic and clinical variables. At the end of study 8 of 12 

participants (67%) were classified as treatment responders, 4 participants each from the 

acupuncture and sham groups.

Immunological parameters

Baseline cellular immununological variables were similar and within normal limits in both 

groups. No significant difference in change of absolute white cell counts were noted, 

although changes were greater in the acupuncture than sham acupuncture group. Similarly, 

no significant differences between the groups were noted in the mean absolute leukocyte 

counts.
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To minimize inter-individual differences between participants, data were also analysed as 

percentage of change from baseline. Compared to sham acupuncture, patients in the 

acupuncture group showed an increase in NK lymphocyte sub-populations (p=0.03). In 

contrast, no significant changes were found in the other lymphocyte subpopulations. 

Similarly, total white cell values decreased more in the acupuncture group than sham 

acupuncture group, but none of these changes reached statistical significance (Table 1). 

Plasma cortisol, leucineencephalin and beta-endorphin levels were unaffected by treatment. 

Comparison of treatment responders to non-responders did not show any significant 

difference when analysed as absolute count or percentage change from baseline.

Subjective ratings

Mood ratings at the end of each session showed an average trend to be lower as the number 

of weeks progressed. There was no significant difference between mood ratings between the 

treatment groups (Figure 1).

Discussion

In this study, CP/CPPS patients were randomized to acupuncture or corresponding sham 

acupuncture. The data indicated that acupuncture could modulate and increase the levels of 

NK cells in our population. NK cells serve a major role in the innate and adaptive response 

against infections and tumours through production of various cytokines14, 15. High NK cell 

levels have been speculated to play a protective role in preventing CP/CPPS 16 and other 

chronic inflammatory conditions, such as arthritis and multiple sclerosis17. It is possible that 

NK cells might act by producing T-helper cytokines that have been associated with disease 

remission18.

Emotional disturbances has been shown to cause immune impairment, possibly through 

effects on nervous and endocrine systems19. To overcome this problem, we used penetrating 

sham needling as a sham control9. To further ensure that differences in anxiety/stress and 

pain during acupuncture or sham did not affect the immune system we asked participants to 

rate their pain and anxiety experiences throughout the study. We found no differences in 

reported pain or anxiety experience between the treatment groups, further supporting our 

previous findings that the penetrating sham treatment was a valid method of blinding9.

This study had several strengths. Because leukocyte counts have circadian rhythms, we 

ensured all blood samples were obtained in the afternoon between 2-4 PM20. The control 

group received sham acupuncture, that has been previously validated as a reliable and valid 

method of blinding participants9. As such, we could objectively examine effects of 

acupuncture, since the immune system have been shown to affected by psychological factors 

through the central nervous and endocrine systems21, 22. We also had a population that 

accepts both traditional Chinese and Western medical approaches.

This study has important limitations. We had no healthy sample controls who did not receive 

treatment. We had a small sample size of only 12 participants due to the difficulty in getting 

patients to comply with the strict treatment and sampling protocol. Therefore, our study may 

be underpowered to detect a true difference that may have existed in this cohort. Because 
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NK cell functions are not disease-specific, our findings support the need to evaluate other 

immune receptors and cytokines to clarify the effect of acupuncture. We also recognize the 

possibility that acupuncture-related changes in NK cells might occur but that such changes 

might not lead to improvement in patients’ symptoms. Nevertheless, our rigid protocol 

allowed us to adequately control many variables and inherent issues with acupuncture 

studies to examine possible mechanisms underlying the potential efficacy of acupuncture 

therapy in this difficult population. Participants in the sham group were also not inert to 

treatment with an equal number of participants responding to treatment as in the acupuncture 

group. These observations suggest that the sham procedure is a treatment and that future 

studies should include sham acupuncture and, perhaps, untreated controls to elucidate the 

precise mechanisms of action of acupuncture. We would recommend such studies should 

consider recruiting a larger cohort with a sample size of at least 60 in each arm, assuming 

that there is a 10 point difference between cohorts.

Conclusion

In summary, we found that acupuncture treatment may play a role in immunomodulation of 

CP/CPPS patients by augmenting NK cells levels. Further studies are warranted to examine 

the possible mechanisms of acupuncture on patients with CP/CPPS and other chronic pain 

conditions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• We compared immune functions in patients treated with acupuncture or sham.

• Levels of natural killer cells were significantly higher in acupuncture patients

• Changes in other leukocyte parameters were also higher in the acupuncture 

group.

• These findings provide ‘proof-of-concept’ supporting future studies for 

acupuncture
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Figure 1. 
Changes in participant subjective scores over the 20 treatment sessions.

Lee et al. Page 8

Complement Ther Med. Author manuscript; available in PMC 2015 December 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Lee et al. Page 9

Table 1

Percentage change in immunological parameters measurement among the participants

Test Acupuncture (N = 6) Sham Acupuncture (N = 6) p-value

Leukocytes (%) −19.81 (26.53) −9.58 (18.50) 0.46

Neutrophil (%) −28.26 (33.19) −11.65 (25.24) 0.35

Lymphocyte (%) −2.35 (26.29) 2.44 (21.28) 0.74

Monocyte (%) −4.08 (35.89) −3.40 (29.55) 0.97

Eosinophil (%) 41.46 (86.69) 4.88 (54.45) 0.41

Basinophil (%) −17.25 (19.53) −7.43 (45.07) 0.64

CD3+ (%) 6.48 (7.30) 2.00 (1.08) 0.17

CD4+ (%) 11.51 (9.64) 3.16 (5.61) 0.10

CD8+ (%) 0.13 (13.77) 2.79 (4.19) 0.65

CD19+ (%) 2.64 (16.99) 1.37 (24.42) 0.92

Natural Killer Cells (%) 5.83 (8.86) −13.51 (15.39) 0.03
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