
Acu/Moxa for Distal Sensory Peripheral Neuropathy in HIV: A 
Randomized Control Pilot Study

Joyce K. Anastasi, PhD, DrNP, FAAN, LAc [Independence Foundation Professor and 
Founding Director],
Division of Special Studies in Symptom Management, New York University College of Nursing, 
New York, New York, USA

Bernadette Capili, DNSc, NP-C [Assistant Professor and Associate Director],
Division of Special Studies in Symptom Management, New York University College of Nursing, 
New York, New York, USA

Donald J. McMahon, MS [Statistician], and
College of Physicians and Surgeons, Columbia University, Division of Endocrinology, New York, 
New York, USA

Colin Scully, BS [Project Director]
New York University College of Nursing, New York, New York, USA

Keywords

acupuncture; clinical trial; HIV; moxibustion; peripheral neuropathy; research

Distal sensory peripheral neuropathy (DSP) continues to be a prevalent complication 

associated with HIV (Ellis et al., 2010; Evans et al., 2011; Gonzalez-Duarte, Cikurel, & 

Simpson, 2007; Nicholas et al., 2010), despite medications effective in suppressing viral 

replication (Ances & Ellis, 2007; Evans et al., 2011; McArthur, Brew, & Nath, 2005). The 

pathogenesis of DSP in HIV is uncertain, but proposed mechanisms include cytokine 

dysregulation, viral protein-produced neurotoxicity, and mitochondrial dysfunction 

associated with antiretroviral medications (Cornblath & Hoke, 2006; Gonzalez-Duarte et al., 

2007; Simpson, Estanislao, Brown, & Sampson, 2008). DSP occurs in an estimated 30% to 

35% of persons with HIV, causing painful dysesthesias, numbness, and “pins and needles” 

sensations, predominantly in the feet (Centers for Disease Control and Prevention, 1993; 

Ferrari et al., 2006; Nicholas et al. 2002; Schifitto et al., 2002; Verma, Estanislao, & 

Simpson, 2005).

Currently, no U.S. Food and Drug Administration–approved therapy exists for HIV DSP. 

Studies of treatments to manage the neuropathic pain have largely focused on pharmacologic 

therapy such as nonsteroidal anti-inflammatory drugs (NSAIDs), tricyclic antidepressants, 

opioids, anticonvulsants, and topical analgesics (Dworkin et al., 2010; Gonzalez-Duarte et 
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al., 2007; Keswani, Pardoa, Cherry, Hokea, & McArthur, 2002). Placebo-controlled trials 

have found these agents to be limited in efficacy and inconsistent in benefit for the 

symptoms of DSP (Silver, Blum, Grainger, Hammer, & Quessy, 2007; Simpson et al., 2010).

Many individuals with HIV report using complementary and alternative medicine (CAM) 

strategies to manage their symptoms (Fairfield, Eisenberg, Davis, Libman, & Phillips, 1998; 

Littlewood & Vanable, 2008). Acupuncture, a component of Chinese medicine, is notable as 

a treatment modality commonly used by individuals with HIV to manage symptoms of the 

disease and as an adjunctive therapy to manage pain (Fairfield et al., 1998; Gore-Felton et 

al., 2003; Nicholas et al., 2007). In Chinese medicine practice, acupuncture is traditionally 

paired with moxibustion, the burning of mugwort leaf (Artemisia vulgaris), to stimulate 

acupuncture points (see Methods). However, few Western studies of acupuncture have 

included moxibustion. Our exploratory study examined the use of a Traditional Chinese 

Medicine (TCM) approach, acupuncture and moxibustion (Acu/Moxa), to reduce pain 

severity and decrease associated symptoms of DSP (“pins and needles” sensation, 

numbness) in HIV. The objectives were: (a) to establish feasibility and methods of patient 

recruitment, retention, and protocol design, and (b) to estimate the effects of acupuncture 

and moxibustion for HIV DSP using a sham/placebo-controlled condition.

Materials and Methods

Design and Sample Study Participants

Fifty adults diagnosed with HIV and a moderate level of DSP pain were randomized to one 

of two groups in a sham/placebo-controlled, participant-and-evaluator-blinded clinical trial. 

Study procedures and specific details have been published previously (Anastasi, Capili, 

Chung, & Hammerschlag, 2010). In brief, participants who met eligibility criteria and 

average moderate pain or greater based on a 1-week symptom diary using the Gracely Pain 

Scale (GPS) were randomized in a 1:1 ratio to one of two groups using a plan of randomly 

permuted blocks with different block sizes (2, 4, or 6 assignments): true acupuncture/

moxibustion (Acu/Moxa) or sham acupuncture/placebo moxibustion (Sham/Placebo) 

control. Treatment assignments were placed in sequentially numbered, sealed, opaque 

envelopes. The study coordinator released the assignments in numbered sequence. The 

principal investigator, study coordinator, neurology nurse practitioners, data manager, and 

statistician were blinded to group allocation until final data analysis.

Study participants attended 16 study sessions conducted over 15 weeks. Participants 

completed a screening/intake session, 12 treatment sessions administered twice a week for 6 

weeks, and three nontreatment follow-up sessions at Week 9 (first follow-up), Week 11 

(second follow-up), and Week 15 (third follow-up). Nontreatment follow-up sessions were 

included to assess longer-term effects of the Acu/Moxa treatment for DSP. Participants 

received $10 and a round-trip MetroCard valued at $4.50 for each completed study session. 

The study received institutional review board approval prior to the start of the study. 

Informed consent was obtained from all study participants.

The inclusion criteria were: men and women 18 years of age or older, diagnosed with HIV, 

lower extremity DSP, experiencing moderate pain recorded in a symptom diary, achieved a 

Anastasi et al. Page 2

J Assoc Nurses AIDS Care. Author manuscript; available in PMC 2017 August 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



score of 24 or better on the Mini Mental State questionnaire, stable antiretroviral regimen 

(drug, dose, and frequency) for at least 8 weeks, stable analgesic regimen (drug, dose, and 

frequency) for at least 3 weeks, and committed to maintaining stable medications for the 

duration of the study. Any medication changes during the study were recorded. We obtained 

verification from the primary care provider of HIV status, DSP diagnosis, and medical 

history consistent with study criteria. Individuals were excluded if they had an acute medical 

condition, a diagnosis of diabetes mellitus, vitamin B-12 deficiency, coagulopathies, 

uncontrolled hypertension, pulmonary disease, or renal failure; were currently pregnant; 

were abusing alcohol or other substances; were using topically applied medications to the 

lower extremities, or using corticosteroids; had been treated with INH, dapsone, or 

metronidazole within 8 weeks prior to study enrollment; had received acupuncture within 6 

months of study enrollment; or had a history of moxibustion use or other forms of CAM.

General Procedures

Licensed acupuncturists trained in TCM performed acupuncture and moxibustion 

procedures for both groups (Acu/Moxa and Sham/Placebo). Prior to the start of the study, 

the acupuncturists received training and passed both written and practical examinations of 

point locations and applications specific to our study protocol. The acupuncturists were also 

trained to perform the Sham/Placebo techniques. An unblinded study facilitator monitored 

all study treatment sessions and was tasked to observe the fidelity of the application of the 

study treatments including the sequence and timing requirements of the protocol. The study 

facilitator also ensured that no discussion occurred between the acupuncturist and subject 

during treatment sessions to avoid interaction effects. Both Acu/Moxa and Sham/Placebo 

participants were blindfolded during each treatment session to minimize the secondary 

effects of visual cues associated with the needling and moxibustion procedure. Nurse 

practitioners conducted neurologic assessments including cranial nerve, motor pathway, 

sensory pathway, gait, coordination, and reflexes at baseline, at the end of the twice-weekly 

treatment sessions, and at each follow-up session.

Condition 1: Acupuncture and Moxibustion (Acu/Moxa)

Acupuncture—Participants received acupuncture point stimulation de qi (termed 

“receiving Qi”) at traditional acupuncture point locations (Beijing College of Traditional 

Chinese Medicine, 1987). For Condition 1, the reinforcing/tonification needling method was 

used and administered by inserting the needle at the depth per classic text. Once inserted, the 

needle was rotated 9 times gently and slowly in a clockwise direction.

Moxibustion—Participants received the indirect moxibustion technique as described in the 

classic text, Chinese Acupuncture and Moxibustion (Liangyue, Yijun, & Shuhui, 1993). 

Moxa sticks made from the herb Artemisia vulgaris were lit and held 1 inch (2.54 cm) 

directly over the acupuncture points and rotated in a clockwise circular motion (Liangyue et 

al., 1993). Each acupuncture point was stimulated for 2 minutes with the moxa sticks.

Condition 2: Sham Acupuncture/Placebo Moxibustion (Sham/Placebo)

Sham acupuncture—Participants received sham acupuncture using established 

procedures (Birch, Hammerschlag, Trinh, & Zaslawski, 2002; Hammerschlag, 1997; 
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Vincent & Lewith, 1995). Needles were inserted superficially, at a depth of 1–2 mm, 

sufficient for the needle to stand vertically, without eliciting a de qi response and 2–3 cm 

away from the true acupuncture point locations (not located on a channel/meridian). All 

sham point locations were anatomically specific and were diagrammed in the procedure 

manual.

Placebo moxibustion—A lit moxa stick was held approximately 8 inches (20.32 cm) 

above and 2–3 cm away from the true acupuncture point location for 2 minutes. During this 

procedure, the acupuncturists were trained to intermittently place a hand near the 

participant’s skin to assess for heat sensation. The placebo moxa technique allowed the 

moxa-naïve participant exposure to the smell of the burning moxa stick, but not the heat 

from the burning stick. It is important to note that the sequence and timing of Conditions 1 

and 2 were the same.

Outcome Measures

Assessment of DSP pain—The assessment of lower-limb DSP pain was evaluated using 

a daily symptom diary (SD) that incorporated the GPS, the primary outcome, and the 

Subjective Peripheral Neuropathy Screen (SPNS). The GPS uses a 13-point, Likert-type 

measure of the sensory components of pain, which captures the average and the worst pain 

experienced during a 24-hour period. Each of the 13 word descriptors correspond to a log-

scaled value of psychometrically validated “just-noticeable-difference” levels of pain 

intensity ranging from 0.00 to 1.77 (nothing, faint, very weak, weak, very mild, mild, 
moderate, barely strong, slightly intense, strong, intense, very intense, extremely intense; 

McArthur et al., 2000). The weekly average of the daily rated log scores was used for the 

primary analysis. The SPNS is a self-reporting screening tool used to evaluate the severity of 

DSP pain (McArthur, 1998). A description of the pain symptom, (e.g., aching/burning, pins 
and needles, or numbness), is first selected, and the severity of the pain symptom is rated on 

a 10-point scale. The Average Severity Score (SPNS Average) and Clinical Severity Grade 

(SPNS Grade) were computed for the analysis. The SPNS Average is the mean daily 

symptom severity score ranging from mild (1) to most severe (10), and the SPNS Grade is 

the highest symptom severity score of any symptom (aching/burning, pins and needles, or 

numbness).

Safety Measures

At every session, study staff collected and recorded adverse-event information by means of a 

scripted adverse-event elicitation form. A symptom checklist form was also included to 

monitor information about the progression of HIV disease and any side effects associated 

with the Acu/Moxa treatments (e.g., bruising, discomfort, skin irritation) if they occurred.

Credibility Assessment

The Credibility Assessment is a six-item, patientrated instrument adapted from an 

acupuncture credibility assessment scale (Borkovec & Nau, 1972). The instrument rates the 

confidence that the Acu/Moxa treatment received was true and not sham/placebo, the 

confidence in the logic of the treatment received, the success of the treatment in relieving 

DSP symptoms, the confidence that the improved symptoms were from the study treatment, 
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the likelihood of the study treatment to decrease symptoms in other conditions, and whether 

the treatment would be recommended to a friend (Borkovec & Nau, 1972; Vincent & 

Lewith, 1995). Scores ranged from very confident (1) to not at all confident (6).

Statistical Analysis

Data collected on paper case report forms were transcribed into a Microsoft Excel database, 

which was exported to SAS v9.2 for data cleaning and statistical analysis. Univariate 

distributions of continuous variables were examined and assessed for approximation to 

normality with the Shapiro-Wilk test: none required transformation. Categorical variables 

were examined for distribution of counts and categories collapsed when necessary to form 

meaningful comparisons. Differences and percent differences from a subject’s baseline value 

were calculated for outcome variables. Between-treatment group differences in continuous 

measures at baseline were estimated with independent Student’s t tests and for categorical 

measures with chi-square or Fisher’s exact test. Baseline variables with group differences 

testing with p values less than .20 were evaluated as potential confounders in secondary 

analyses. Pearson correlations of baseline variable values with primary outcome level at the 

final follow-up visit were conducted to further identify potential time-independent effect 

modifiers, and those with p values less than .20 were entered in secondary analyses. The 

intent-to-treat analysis of the primary outcome, improvement in GPS score, used a linear 

mixed model for repeated measures with fixed effects for treatment group (Acu/Moxa vs. 

Sham/Placebo), time (baseline, treatment, first, second, and third follow-ups), and the group 

by time interaction; random effects for subject and error; the baseline value of the outcome 

variable entered as a continuous covariate; and a covariance structure for the autocorrelation 

of repeated measures within subject determined by empirical evaluation prior to hypothesis 

testing. The empirical evaluation of the covariance structure consisted of generating the 

Akaike and Bayesian Information Criteria for 15 potential covariance structures: the spatial 

Gaussian structure provided the best fit for all models tested. Following the primary intent-

to-treat hypothesis tests, secondary tests incorporated potential confounders identified at 

baseline (high triglycerides) or potential effect modifiers (gender, ethnicity, duration of HIV, 

and the history of migraine headaches) as covariates in the linear mixed model. Secondary 

analyses limiting the cohort to those subjects who completed the 6-week course of treatment 

sessions and who attended follow-up visits were conducted to assess treatment group 

differences in those who adhered to the study protocol: a “per-protocol” analysis. In keeping 

with the goal of this pilot study to estimate treatment group differences for the purpose of 

designing a future study, unadjusted exact p values are reported.

Results

Fifty adults were randomized to Acu/Moxa (n = 25) treatment or Sham/Placebo (n = 25). 

See Figure 1 for the CONSORT diagram and Table 1 for baseline characteristics of study 

participants. Table 1 shows that the primary outcome measure of neuropathic pain (the GPS) 

was equally distributed in the Acu/Moxa and Sham/Placebo groups at baseline: 1.21 ± 0.04 

versus 1.30 ± 0.04, p = .76, respectively. GPS improvement was greater in the Acu/Moxa 

group at first follow-up (p < .05) after the cessation of twice weekly active treatment (see 

Table 1).
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The SPNS Average pain score showed improvement from baseline only in the Acu/Moxa 

group and showed superiority to Sham/Placebo at first follow-up. The SPNS Grade showed 

a trend toward the superiority of Acu/Moxa at first follow-up after treatment, but both 

groups showed parallel improvement relative to baseline. The results for the SPNS specific 

symptoms of pain, pins and needles, and numbness showed the Acu/Moxa group to be 

improved relative to baseline at first, second, and third follow-ups after treatment. A “per 

protocol” analysis of the outcomes, after restricting the sample to those 42 subjects 

completing treatment phase and providing follow-up data, showed between-group 

differences reported above increased only marginally in the GPS and SPNS Average and 

specific symptom scores.

Results from Credibility Assessment were as follows. At the second follow-up visit, 17 of 20 

(85%) Acu/Moxa treatment subjects and 20 of 23 (86%) Sham/Placebo subjects reported 

being confident they received true Acu/Moxa treatment (p = 1.00). At the third follow-up, 16 

of 20 (80%) Acu/Moxa and 18 of 22 (82%) Sham/Placebo reported confidence they received 

true treatment (p = 1.00). No adverse events of greater than mild severity (i.e., bruising at 

site of needle insertion) occurred during the conduct of this study.

Discussion

The participants in this study began with pain severity one to two levels more severe than 

moderate: barely strong to slightly intense. The reduction in the GPS score for the Acu/

Moxa group was 0.25 points (reduced by two pain levels) immediately following 6 weeks of 

twice weekly treatment sessions and 0.36 points (reduced by three pain levels) at the third 

follow-up visit, after 9 weeks without further treatment: almost twice the reduction observed 

in the Sham/Placebo of 0.18 and 0.20 (reduced by one pain level), respectively. The benefit 

of Acu/Moxa was superior to Sham/Placebo at the first follow-up visit (p < .05), 3 weeks 

after the cessation of treatment, and retained a trend toward superiority at the second and 

third follow-up visits (p < .10). This pattern suggests that Acu/Moxa not only provided a 

reduction of pain during treatment but also provided relief for the duration of the 

nontreatment follow-up phase studied here.

Limitations

This study was conducted under the National Institute of Health R21 pilot study funding 

mechanism to provide data necessary for the design of a larger prospective clinical trial. As 

such, this study was limited by a small sample size. The level of DSP pain required by the 

eligibility criteria may be greater or lesser than the average level of pain experienced by 

persons living with HIV. The DSP pain level chosen was similar to that instituted in other 

studies. Our study utilized a standardized regimen of acupuncture/moxibustion points based 

on a conservative interpretation of the TCM diagnoses related to peripheral sensory 

abnormalities and was designed to be broadly applicable. In common TCM practice, 

diagnoses lead to patient-specific treatment prescriptions, and those prescriptions change 

over the course of treatment in response to the changing symptoms and diagnostic profile. 

Thus, while our chosen Acu/Moxa regimen facilitated manualization and training for 

practitioners interested in replicating these results, current practitioners may criticize the 
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restrictive regimen as being unable to deliver the full benefit realizable by a more 

individualized approach.

Strengths

The masking procedures used for the Sham/Placebo condition were effective as nearly all 

participants in this group reported confidence they received true Acu/Moxa. All study 

participants were blindfolded for each session reducing the abilities of the participants to 

observe treatment procedures. Hence, study participants only had the sensory experience of 

needle insertion and moxibustion administration, minimizing other potential nonspecific 

effects. We also developed and implemented strict training and testing for our acupuncturists 

in administering both the Acu/Moxa and Sham/Placebo procedures. The Sham points used 

for the study were nonactive points, anatomically specific, well defined, and diagrammed in 

the procedure manual. A study facilitator monitored all sessions to ensure adherence and 

fidelity to the protocol.

Summary

Acu/Moxa shows promise in serving as a noninvasive therapy to manage the pain associated 

with DSP. Pharmacologic treatments commonly prescribed to manage DSP symptoms have 

not been shown to be superior to placebo in randomized controlled trials. Additionally, there 

are no U.S. Food and Drug Administration-approved agents to treat pain associated with 

DSP in HIV. A critical need exists to develop effective translational therapies to improve 

symptoms of DSP in HIV.
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Figure 1. 
CONSORT Diagram (CONsolidated Standards of Reporting Trials). Note: Acu/Moxa = 

acupuncture and moxibustion; pts = patients.
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