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ABSTRACT
Objective. Neuropeptide Y (NPY) is 
a neurotransmitter released by sym-
pathetic neurons, which is probably 
involved in pain modulation. Acupunc-
ture is increasingly used as an alter-
native or complementary means of 
controlling pain in rheumatic diseases 
such as fibromyalgia (FM), a chronic 
widespread pain syndrome accompa-
nied by allodynia and hyperalgesia. 
The aim of the present study was to as-
sess the effects of an acupuncture cycle 
on serum NPY levels in patients with 
FM, and identify possible correlations 
between its serum levels and clinical 
and clinimetric parameters.
Methods. The study involved 30 FM 
patients who underwent clinical and 
clinimetric evaluations and blood sam-
pling at baseline and at the end of the 
treatment, and 20 healthy subjects who 
underwent blood sampling.
Results. The baseline serum NPY lev-
els of the patients were higher than 
those of the controls. They had signifi-
cantly increased by the end of the treat-
ment, when there was also a statisti-
cally significant reduction in pain, the 
number of tender points number, and 
the clinimetric scores.
Conclusion. These findings confirm the 
analgesic properties of acupuncture as 
a complementary treatment in FM, and 
indicate that NPY could play a role in 
pain modulation.

Introduction
Fibromyalgia (FM) is a chronic syn-
drome characterised by widespread 
and lasting pain, accompanied by hy-
peralgesia and allodynia (1). Its patho-
genesis is not fully known but involves 
psychological, genetic, neurobiologi-
cal and environmental factors. One of 
the main pathophysiological bases of 

the disease is the mechanism of central 
sensitisation, which is considered to 
be an expression of neuronal plasticity 
and is likely to amplify pain perception. 
The role of other mechanisms still has 
to be clarified (2), but autonomic nerv-
ous system dysfunction may partially 
explain some of the multi-systemic 
features of FM that are due to a sym-
pathetic/parasympathetic imbalance (3, 
4); other symptoms include debilitat-
ing fatigue, non-restorative sleep, joint 
stiffness, cognitive dysfunction and 
mood disorders (5-8). FM is frequently 
comorbid with psychiatric conditions 
such as depression and anxiety, and 
stress-related manifestations such as 
post-traumatic stress disorder.
The best approach to FM treatment 
combines pharmacological and non-
pharmacological interventions (8, 10). 
Acupuncture, a technique used in tra-
ditional Chinese medicine (TCM) that 
is based on the insertion of very thin 
needles into subcutaneous tissue, is in-
creasingly being used as an alternative 
or complementary pain therapy (11). 
According to the principles of TCM, 
the typical symptoms of FM are caused 
by an imbalance in the flow of blood 
and/or internal energy (qi) (12-14). 
There are two types of acupuncture: 
conventional or somatic acupuncture, 
which is based on acupoints distrib-
uted throughout the body, whereas 
the method recently introduced by Dr 
Bo Yun Zi uses a microsystem of acu-
points restricted to the peri-umbilical 
zone, and seems to be very effective in 
promptly reducing pain. However, al-
though acupuncture is an ancient treat-
ment, the chemical responsible for its 
analgesic action is still unknown.
Neuropeptide Y (NPY), a highly con-
served neuropeptide, reduces anxiety 
and stress (15), and also has an analge-
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sic function. Jin-Ju Li et al. (16) have 
investigated its role in nociceptive 
modulation in rats: NPY receptors are 
distributed abundantly in the arcuate 
nucleus of rat hypothalamus (ARC), a 
structure involved in pain processing, 
and they found that inoculating NPY in 
the ARC induced dose-dependent anti-
nociception, whereas the intra-ARC 
injection of NPY antiserum or NPY 
receptor antagonist enhanced the hy-
peralgesia (16). 
In order to study the anti-nociceptive 
role of NPY in humans, we recently in-
vestigated its serum concentrations in 
FM patients, and found that they were 
higher than those measured in two con-
trol groups of healthy subjects and pa-
tients with systemic sclerosis (17).
The aim of this study was to assess 
the effects of a cycle of acupuncture 
on serum NPY levels in women with 
FM, and verify the possible relation-
ship between NPY levels and clinical 
and clinimetric scores before and after 
acupuncture treatment.

Materials and methods
Patients
We consecutively enrolled female 
patients referred to the Rheumatol-
ogy Unit of the Sapienza University in 
Rome, Italy, and diagnosed as having 
FM on the basis of both the 1990 and 
2010 American College of Rheuma-
tism (ACR) criteria (1, 5). In order to 
enter the study, they had to have re-
ceived the same treatment for at least 
three months or not to have received 
any treatment. 
All of the patients signed an informed 
consent form, and underwent a cycle 
of 10 weekly acupuncture sessions. At 
baseline (T0), and after five (T1) and 
ten weeks (T2), they also underwent a 
clinical examination, including a ten-
der point (TP) count and clinimetric 
evaluations. 
Blood samples were taken five min-
utes before the first session, five min-
utes before and after the fifth session, 
and five minutes after the last session, 
and the serum was stored at a tempera-
ture of -20°C until tested. In order to 
compare baseline NPY levels, 20 age-
matched female healthy subjects were 
also evaluated as a control group.

The study was approved by our local 
Ethics Committee (Sapienza University 
- Policlinico Umberto I, Rome, Italy).

Clinimetric evaluations
In order to evaluate their symptoms and 
the impact of FM on their quality of life, 
the enrolled patients completed the Fi-
bromyalgia Impact Questionnaire (FIQ), 
the Fibromyalgia Assessment Status 
(FAS), the Health Assessment Question-
naire (HAQ), pain and disease activity 
visual analogue Scales (VAS), and the 
Zung Self-Rating Anxiety and Depres-
sion Scales (ZSAS, ZSDS) (18-22).

Acupuncture
An expert physician (FM) diagnosed all 
of the patients in accordance with the 
principles of TCM and then selected the 
appropriate acupoints for the 10 weekly 
somatic and abdominal acupuncture 
sessions. Before each session, the phy-
sician re-evaluated the patient to deter-
mine whether the clinical situation had 
changed and, if so, the selected acupoints 
was reconsidered (23). Every session 
took place in a restful room using size 
0.18x30 mm and 0.18x40 mm sterilised, 
single-use stainless steel filiform needles 
(Hwato-Suzhou Medical Appliance Fac-
tory, Suzhou, China), with the patient ly-
ing in a supine or prone position.
In the case of somatic acupuncture 
treatment, unless otherwise indicated, 
the needles were inserted vertically to 
a predetermined depth (normally 8–20 
mm) depending on the location of the 
point, which was then stimulated by bi-
directionally rotating the needle sleeve 
until the patient reported the sensation 
known as de-qi, a sort of dysesthesia 
that is commonly described as a “glow-
ing” feeling and represents “the flow-
ing of qi” (21). Depending on the TCM 
diagnosis, the physician inserted the 
needles in a variable number of 23 DU, 
Yn Tang (extra), four large intestine 
(LI), 36 stomach (St), six spleen (SP), 
seven lung (L), three kidney (K), three 
liver (LR), three small intestine (SI), 
62 urinary bladder (UB), six pericardi-
um (Pc), and six San Jao (SJ) acupoints 
(21), and the needles were kept in place 
for 20 minutes before being removed.
In the case of abdominal acupuncture 
treatment, the needles were simply in-

serted in the abdominal skin without 
any rotation or movement. Depending 
on the TCM diagnosis, the selected 
abdominal acupoints were 12 and four 
Ren, 25 St bilaterally, 15 SP bilaterally, 
and 24 St points bilaterally. Nine Ren  
and extra points were used for pain lo-
cated above the diaphragm, and 26 St 
bilaterally, 1l and 17 kidney (K) and 
extra points were used for pain located 
in the lower part of the diaphragm (24).
A record was made of all of the acu-
points and techniques used.

NPY ELISA
Serum NPY levels were measured by 
means of an enzyme-linked immuno-
sorbent assay (ELISA) in accordance 
with the manufacturer’s instructions 
(Phoenix Europe GmbH, Karlsruhe, 
Germany) as previously described (25) 
and the results were expressed as ng/
mL. Serum NPY levels were evaluated 
in the FM patient before the acupunc-
ture sessions at T0, T1 and T2 in FM 
patients an, in order to evaluate rapid 
fluctuations further, also five minutes 
after the session at T1. 
Serum NPY levels were also evaluated 
in 20 age- and gender-matched healthy 
donors as control group at baseline.

Statistical analysis
All of the clinical and laboratory data 
were collected in standardised elec-
tronic case report forms for statisti-
cal evaluation. Normally distributed 
variables were summarised using mean 
values ± standard deviation (SD), and 
non-normally distributed variables 
were summarised as median and rang-
es. Univariate comparisons between the 
nominal variables were made using the 
chi-squared test or Fisher’s exact test as 
appropriate. Differences in the number 
of TPs and clinimetric scores, and be-
tween-group differences in laboratory 
values were analysed using the Mann-
Whitney U-test (MW). Matched pairs 
were analysed using Wilcoxon’s signed 
rank test (WT). A p-value <0.05 was 
considered statistically significant. All 
of the analyses were made using v. 13.0 
of the SPSS statistical package.

Results
The 30 consecutively enrolled women 
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with FM had a median age of 50 years 
(range 26-67yrs), and a median disease 
duration of 60 months (range 13-240). 
Six patients dropped out (two because 
they were not responsive to treatment 
and four because of poor compliance). 
At the time of enrolment, nine of the 24 
analysed patients were not taking any 
medication, and 15 had been on sta-
ble drug therapy for the previous three 
months (four on selective serotonin 
reuptake inhibitors (SSRIs), four on 
amitriptyline, four on muscle relaxants, 
four on micronutrient supplementation, 
three on the anti-epileptic drug pregab-
alin, and one on tramadol). All of these 
patients completed the planned course 
of acupuncture without taking any ad-
ditional medications. 
Baseline serum NPY levels were high-
er in the FM patients than in the healthy 
subjects (mean ± SD: 5.05±0.78 vs. 
4.61±1.02 ng/mL; p=0.01) (Fig. 1).
The analysis of NPY levels before 
and after the fifth acupuncture session 
(T1) showed a non-significant increase 
from 4.88±0.97 ng/mL to 5.25±0.72 
ng/mL (p=0.09), while a statistically 
significant increase was observed after 
10 acupunture sessions (T2) compared 

to the baseline levels (mean ± SD, T0 
5.05±0.78 ng/mL vs. T2 6.12±0.76 ng/
mL p=0.001) (Fig. 2).
There was also a statistically significant 
reduction in the number of TPs, pain 
and disease activity VAS (p=0.0001; 
p=0.0001), FIQ (p<0.0001), FAS 
(p=0.006), HAQ (p=0.002), ZSAS 
(p=0.0002) and ZSDS scores (p=0.002) 
from T0 to T2. 
Table I shows the clinical and clinimet-
ric data and NPY levels at baseline and 
after acupuncture treatment.
There were no correlations between the 
change in NPY levels and the number 
of TPs or the scores for pain, fatigue, 
sleep disturbances, morning stiffness, 
anxiety and depression, state of well-
being or the quality of life. 

Discussion
The results of this study show a signifi-
cant increase in serum NPY levels in 
a group of FM patients undergoing 10 
sessions of acupuncture treatment, and 
a significant improvement in clinical 
variables by the end of the acupuncture 
cycle.
Serum NPY is one of the possible 
chemical mediators of the therapeutic 
activity of acupuncture in FM patients 
and, to the best of our knowledge, ours 
is the first study to analyse the changes 
in NPY levels in acupuncture-treated 
patients. In order to avoid confounding 
therapeutic factors, the study included 
patients not taking any medication or 
those that had been on stable therapy 
for at least three months.
In accordance with other authors (17, 

26, 27), we found that FM patients had 
higher baseline serum NPY levels than 
the healthy controls (p=0.01). In addi-
tion, there was a statistically significant 
increase in serum NPY levels after the 
full cycle of acupuncture treatment 
(p=0.001), and the fact that the levels 
in the sample taken after the fifth acu-
puncture session were higher than those 
in the sample taken before it indicates 
the existence of short-term variations. 
This difference was not statistically 
significant, but it was accompanied by 
a partial improvement in symptoms 
that may act as positive reinforcement 
for the patients and at least partially ex-
plain their generally good compliance 
with the treatment protocol. 
At the end of the ten somatic and ab-
dominal acupuncture sessions, there 
was a statistically significant reduction 
in the number of TPs and in the pain 
and disease activity VAS, FIQ, FAS, 
HAQ, ZSAS and ZSDS, thus indicat-
ing an improvement in all of the key 
aspects of FM.
Anderberg et al. (28) found increased 
NPY levels in patients with FM or oth-
er conditions characterised by chronic 
pain, and hypothesised that long-last-
ing pain may activate the anxiolytic 
and sedative effects of NPY. The same 
authors have also observed an increase 
in peripheral blood NPY levels in a 
group of patients with pain caused 
by burns, and other authors have de-
scribed an increase in NPY levels in 
patients with chronic pain syndromes 
when the pain decreased and vice 
versa (29, 30). NPY and its receptors 

Table I. Clinical and clinimetric data and NPY levels at baseline and after acupuncture 
treatment. 

 T0 T2 p-value
 median (range) median (range) 

No. of TPs 17 (13-18) 13 (5-18) 0.0001
Pain VAS 80 (50-100) 50 (0-100) 0.0001
FIQ 67.6 (62.2-91.2) 47.6 (3.6-69.4) <0.0001
FAS 8 (6.43-9.8) 6.53 (4.5-9.6) 0.006
HAQ 1.43 (0.37-2.12) 0.87 (0.12-1.87) 0.002
Disease activity VAS 77.5 (50-100) 50 (0-95) 0.0001
ZSAS 52.5 (37-80) 49.5 (33-71) 0.0002
ZSDS 52 (36-74) 48 (31-68) 0.002
NPY levels, ng/mL* 5.05 ± 0.78 6.12 ± 0.76 0.001

*expressed as mean±standard deviation (SD).
TPs: tender points; FIQ: Fibromyalgia Impact Questionnaire; FAS: Fibromyalgia Assessment Status; 
HAQ: Health Assessment Questionnaire; VAS: visual analogue Scales; ZSAS and ZSDS: Zung Self-
Rating Anxiety and Depression Scales.

Fig. 1. Baseline serum NPY levels in the FM 
patients and in the age- and gender-matched 
healthy subjects. NHS: normal human serum.

Fig. 2. Post-treatment changes in serum NPY 
levels.
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also seem to be part of a mechanism 
whereby mammals naturally recover 
from hyperalgesia (31), which is one 
of the central clinical characteristics of 
FM, and the fact that there is a close 
relationship between stressors and the 
onset of FM has been demonstrated in 
a model of chronic widespread pain in-
duced using intermittent sound stress 
in rats (32). Consequently, although the 
exact mechanism is still unclear, it can 
be speculated that the increase in NPY 
levels in painful conditions is an initial 
attempt to minimise pain.
Acupuncture seems to affect the bal-
ance between the endocrine, immune 
and central nervous systems as a result 
of the release of various chemical me-
diators into the blood stream (33). In 
general, many diseases are associated 
with alterations in chemical mediators 
such as substance P, enkephalin, beta-
endorphins, NPY, TNF, and interleu-
kins 1 and 6, and acupuncture treatment 
normalises their blood levels (34).
A number of authors have studied the 
effects of acupuncture on NPY levels 
with conflicting results, but all of these 
studies used rats (35-37). The most in-
triguing possible explanation for the 
high baseline levels and the fluctua-
tions observed in our FM patients (as 
a whole and individually) in response 
to the acupuncture treatment, is that 
it represents the attempts by the neu-
roimmune system to react to stressor-
like pain. In this hypothesis, as previ-
ously described in the case of soldiers 
subjected to great psychological stress 
(38, 39), NPY seems to be a protective 
factor capable of mitigating the con-
sequences of stress exposure. Soldiers 
show significantly higher NPY levels 
when exposed to combat (38) and, 
subsequently, express greater feelings 
of dominance and confidence associ-
ated with superior performance during 
stress (39). It is therefore possible to 
speculate that the pain reduction ob-
served in our FM patients was the re-
sult of stress containment. 
This is the second study investigating 
the effect of combined somatic and ab-
dominal acupuncture on FM patients 
(40). The reason for using both is that, 
in our experience, the abdominal tech-
nique is very effective in promptly re-

ducing pain, does not require needle 
manipulation, and is well tolerated by 
patients because it acts remotely and 
thus avoids the typical symptom ex-
acerbation caused by direct manipula-
tion, whereas somatic acupuncture is 
systemic and suitable for treating the 
signs and symptoms associated with 
FM. The combination of the two meth-
ods makes it possible to achieve pain 
control and improve the quality of life, 
thus giving it the potential to reduce 
drug abuse and physician consultations 
and, consequently, the social costs of 
the disease. Nevertheless, a properly 
designed trial is needed to clarify the 
specific effects of the two techniques, 
compare their efficacy and tolerabil-
ity, and evaluate the usefulness of their 
combination.
Our study is informative concerning 
the potential role of NPY in pain per-
ception and modulation of FM, and the 
potential role of acupuncture in treat-
ing FM, both of which support the val-
ue of carrying out a properly designed 
clinical trial.
However, our study presents some 
limitations. The first one is the small 
number of patients, which, although 
justified by the fact that this was a pi-
lot study, may have biased the results. 
The small sample size may also explain 
why no correlation was found between 
NPY levels and the clinical improve-
ment. 
We also had a relatively high drop-out 
rate (6/30 patients, 20%). Two patients 
dropped out in the second week of treat-
ment because of a lack of response, and 
four because of poor compliance (one 
in the second week, one in the third, 
and two in the fourth). Compliance 
is an essential aspect of acupuncture 
treatment because of the number and 
duration of individual sessions, and its 
effectiveness can only be assessed at 
the end of an entire cycle, as it is based 
only on reiterated sessions. The risk 
of drop-outs, together with the inter-
ference of fear (with the related stress 
response) during the first session, and 
other possible disturbances, led us to 
investigate the immediate effects of a 
single session by measuring NPY lev-
els before and after the fifth session, 
when the treatment had stabilised and 

confounding factors had at least been 
minimised.
Another limitation is that NPY was the 
only neurotransmitter measured, and 
we did not consider other potential me-
diators of pain. However, we decided 
to investigate NPY alone because it 
has the great advantage of being more 
stable and have a longer serum half-
life than other neurotransmitters (e.g. 
norepinephrine), and there was previ-
ous evidence of its potential role in the 
pathophysiology of FM (41). Future 
studies should investigate possible var-
iations in other chemical mediators in 
order to identify the neurotransmitters 
involved in the acupuncture treatment 
of FM patients.

Conclusions
Acupuncture is a complementary and 
sometimes alternative means of treat-
ing pain (42). The American College of 
Physicians and the American Pain Soci-
ety have stated that it can be considered 
as a possible treatment option for pa-
tients with chronic low back pain who 
do not respond to self-care (43, 44).
This non-pharmacological approach, 
being used by an increasing number of 
FM patients, is becoming a cornerstone 
of FM treatment (45) and has been re-
cently considered also in the revised 
EULAR recommendations for manag-
ing FM (46). Its exact mechanism of 
action is still unclear, but the fluctuat-
ing serum NPY levels associated with 
acupuncture provides biochemical 
basis for its effectiveness and may at 
least partially explain the pain relief 
obtained by FM patients. Furthermore, 
although it is not always easy to carry 
out, it is often also effective in reducing 
other FM symptoms.
In conclusion, the results of this study 
increase our understanding of the com-
plex role of NPY in pain modulation 
and open up the possibility of new ther-
apeutic approaches. It also confirms the 
analgesic properties of combined acu-
puncture, and its potential role in re-
ducing both the drug use and the social 
costs of FM (47).
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