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Article history: Objective: To evaluate the efficacy of acupuncture in the treatment of fibromyalgia, consider-
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Acupuncture (sham acupuncture). For pain assessment, the subjects completed a Visual Analogue Scale
Fibromyalgia (VAS) before and immediately after the proposed procedure. The mean change in VAS was
Visual analogue pain scale Chronic compared among groups.
pain Results: The variation between the final and initial VAS values was -4.36 +3.23 (P=0.0001) in

the treatment group and -1.70 £+ 1.55 in the control group (P =0.06). The difference in terms of
amplitude of variation of VAS (initial - final VAS) among groups favored the actual procedure
(P=0.005). The effect size (ES) for the treatment group was d =1.7, which is considered a large
effect. Although small, the statistical power of the sample for these results was very relevant
(94.8%).
Conclusion: Acupuncture has proven effective in the immediate pain reduction in patients
with fibromyalgia, with a quite significant effect size.
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Acupuntura na fibromialgia: um estudo randomizado-controlado
abordando a resposta imediata da dor

RESUMO

Palavras-chave: Objetivo: Avaliar a eficicia da acupuntura no tratamento da fibromialgia, considerando-se

Acupuntura como desfecho primério a resposta imediata da escala visual analégica (VAS) para avaliagdo
Fibromialgia da dor.
EVA Material e métodos: Estudo randomizado, controlado e duplo-cego incluindo 36 pacientes

Dor crénica portadores de fibromialgia (ACR 1990) selecionados no ambulatério de Reumatologia da
Santa Casa de Misericérdia de Ponta Grossa, PR. Vinte e um pacientes foram submetidos
a uma sessao de acupuntura, nos moldes da Medicina Tradicional Chinesa, e 15 pacientes
foram submetidos a um procedimento placebo (acupuntura sham). Para avalia¢cdo da dor, os
individuos preencheram uma Escala Visual Analdgica (VAS) antes e imediatamente apds o
procedimento proposto. As médias na variacdo da VAS foram comparadas entre os grupos.
Resultados: A variacdo entre o valor da EVA final e da EVA inicial foi de -4,36 + 3,23 (P =0,0001)
no grupo de tratamento e de -1,70+1,55 no grupo de controle (P=0,06). A diferenca na
amplitude de variagao da EVA (EVA inicial - final) entre os grupos favoreceu o procedimento
verdadeiro (P=0,005). O tamanho de efeito (effect size — ES) para o grupo de tratamento foi
de d=1,7, o que é considerado um efeito grande. Embora com uma amostra reduzida, seu
poder estatistico para esses resultados foi bastante relevante (94,8%).

Conclusdo: A acupuntura mostrou ser eficaz na redug¢do imediata da dor em pacientes

portadores de fibromialgia, com um tamanho de efeito (effect size) bastante significativo.

© 2014 Elsevier Editora Ltda. Todos os direitos reservados.

Introduction

Fibromyalgia is a non-inflammatory syndrome manifested
primarily on the musculoskeletal system by a chronic
widespread pain, often associated with other symptoms such
as fatigue, sleep disturbance and mood disorders.'” The
pain usually exacerbates after physical activity and there are
patients who complain of its intensification when exposed to
cold and humidity.>

The etiology of fibromyalgia remains unknown, being con-
sidered by some authors as a somatisation syndrome.’ But,
mostly from the 1980s on, this condition came to be under-
stood as a chronic pain syndrome in which the sensitization
of the central nervous system (CNS) to pain plays a major
role. Its diagnostic criteria have been defined by the Ameri-
can College of Rheumatology in 1990, and in 1992 the World
Health Organization (WHO) recognized fibromyalgia as a
disease.*

The available treatments for this disease are only par-
tially effective and focus on the relief of symptoms;
and its cure, like other rheumatic diseases, constitutes
a still elusive task.>® Acupuncture has been applied
as a therapeutic modality in a wide variety of painful
conditions.” Its neurobiological effects, that interfere on
neurotransmitters related to pain and depression, qualify
this as a proper technique for the treatment of chronic
pain.”8

In this study, we sought to evaluate the efficacy of acupunc-
ture in treating fibromyalgia, considering the immediate
response of the visual analogue scale of pain as the primary
outcome.

Material and methods
Patients and controls

Thirty-six patients with fibromyalgia diagnosed according
to the 1990 American College of Rheumatology classifica-
tion criteria seen at the outpatient rheumatology clinic at
the Hospital Santa Casa de Misericérdia, Ponta Grossa (Uni-
versity Hospital, UEPG) were selected. Volunteers selected
for the study were randomly distributed into two groups.
Patients with contraindication to acupuncture, for instance,
individuals with needle phobia, bleeding diathesis, pregnant
or lactating women, were excluded.

The sample size calculation was performed by estimating
a Cohen’s d coefficient=1.2 (effect size) for an a-error of 5%
and a sample power of 80%, and we inferred that the required
sample size was as least 12 patients in each group.

The randomization followed a computer generated
table of random numbers by Research Randomizer (www.
randomizer.org). The study was approved by the Universi-
dade Estadual de Ponta Grossa (UEPG) Ethics Committee on
Human Research (COEP) and all individuals involved signed
an informed consent form.

Table 1 shows the baseline characteristics of the selected
patients. There was no statistically significant difference
between the two groups.

Intervention

The acupuncture methods applied were identically standard-
ized and implemented in all subjects studied, according to
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Figure 1 - Acupuncture points. Pericardium 6 (PC6), Heart 7 (C7), Spleen 6 (BP6), Large Intestine 4 (IG4), Liver 2 (F2), Stomach

36 (E36) points were used bilaterally.

their intervention group. The chosen sites to the treatment
were the points: the large intestine 4, stomach 36, liver 2,
spleen 6, pericardium 6 and heart 7 bilaterally, according to
what is recommended by Traditional Chinese Medicine.*!°
Fig. 1 shows, schematically, the acupuncture points
employed.

A group of 21 patients underwent acupuncture with nee-
dles of 0.20 x 40mm inserted perpendicularly at the points
described above, i.e., precisely respecting the anatomical loca-
tion described in Traditional Chinese Medicine. A group of

Table 1 - Baseline characteristics of patients.

Sham Acupuncture  Acupuncture
n=15 n=21 P

Age 49.2+11.8 52.0+7.57 0.38%
Gender

Male 1(6.6%) 4(19.5%) 0.28°

Female 14 (93.3%) 17 (80.4%)

VAS, initial 5.724+2.50 7.27+266 0.08"

Duration of disease 9.07 +£6 7.3+£5.98 0.5¢

Data are presented as mean+standard deviation, except where
indicated by ¢, that for reasons of non-parametric distribution, the
interquartile range (IQR, comparison performed by Mann-Whitney
test) was used.

@ Student’s t test.

b Student’s exact test.

15 patients received sham acupuncture, which comprises the
use of the needles as placebo. In this procedure, needles of
0.18 x 8mm were used to stimulate points on the surface
15mm to the left of the true points.’*?

The same acupuncturist, not a physician, but at the time
with the appropriate qualification to perform this therapeu-
tic modality, led the proceedings. Both conversations between
the acupuncturist and the patient as any contact beyond what
was considered strictly necessary for the acupuncture pro-
cedure, were restricted. The session of acupuncture lasted
20 minutes.

Outcome assessment

Immediately before and after the intervention, patients com-
pleted a visual analog scale (VAS) for pain, which consists of
a ruler with a scale of 0 to 10 cm, with the number zero rep-
resenting no pain, and the number 10 being the worst pain
ever experienced by the subject. Within the proposed proto-
col (a double-blind study), the professionals who collected the
responses of VAS for pain were unaware of the randomiza-
tion status of each individual. Only the acupuncturist knew
the intervention groups.

Statistical analysis

The sample was properly tested for normality of distribution
(Shapiro-Wilk test). Parametric distributions were analyzed
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Table 2 - Change in VAS in both intervention groups.

Sham acupuncture Acupuncture
n=15 n=21 P
VAS, initial 5.72+£2.50 7.27 £2.66
VAS, final 4.01+2.43 2.91+2.38
Change -1.70+£1.55 -4.36+3.23 0.005%

2 Paired Student’s t test.

using the Student’s t test (unpaired for basal characteristics
and matched for the results) and non-parametric distributions
were tested using the Mann-Whitney test. For comparison
of categorical variables, the two-tailed Fisher exact test was
applied. Data are presented as mean =+ standard deviation,
except where indicated (mean +interquartile range - IQR).
P values <0.05 were considered statistically significant. The
effect size is demonstrated by Cohen’s d coefficient, that con-
siders 0.2 as a small effect; 0.5 as a medium effect; and 0.8
as a large effect. To estimate the observed statistical power
of the sample, it was considered as appropriate an a-error
(type I) of 5% and an B-error (type II) of 20%. All analyzes were
performed using MedCalc software, version 12.4.0 (Ostend,
Belgium).

Results

Both groups showed improvement in the outcome analy-
sis of VAS after the proposed intervention (Table 2). In the
treatment group, there was a change of -4.36 +3.23 between
initial and final VAS values, which was statistically signifi-
cant (P=0.0001). In the sham group, although a considerable
change was observed in VAS (-1.70+1.55), this differ-
ence did not reach the threshold of statistical significance
(P=0.06).

However, in relation to the effect size measured by
the Cohen’s d coefficient, the acupuncture procedure has
been shown effective in both groups: the sham intervention
resulted in an effect considered medium (d=0.69) and the
acupuncture resulted in a large effect (d=1.7).

And finally, with respect to the amplitude of VAS variation
(initial - final VAS), the difference among groups favored the
actual procedure with statistical significance (P=0.005), with
a Cohen’s d coefficient=1.05 (large effect).

Despite the relatively small sample size, estimating an
a-error of 5%, the observed statistical power demonstrated
by the sample was 94.8%, with a consequent B-error (type
II) of only 5.2%, which confirms the robustness of our
findings.

Discussion

The present study aimed to evaluate the immediate response
of VAS for pain in fibromyalgia patients, diagnosed according
to ACR criteria (1990), after a single session of acupuncture,
comparing to controls subjected to a sham procedure after a
randomization process.

It is known that acupuncture can promote physiologi-
cal changes in the body, such as changes in blood pressure
and in brain and thalamus electrical activity.®'3 There are
several theories to explain the analgesia subsequent to the
acupuncture treatment. Mackenzie’s theory states that the
sensory stimulation by the needle causes functional reac-
tions to the muscles, ligaments and vessels innervated by
the same myelotome.” The stimulation of skin areas can
influence the organs functionally, by being connected by the
same neurotome.” '* Some studies have shown that acupunc-
ture stimulates the release of endorphins and enkephalins,
which leads to a modulating pain response, resulting in
analgesia.”'> Other studies have shown that acupuncture
may block the pain afferents by two mechanisms: the first
by inhibiting the activity of pain transmission neurons at a
medullary level; the second by inhibiting nociceptive afferent
stimuli through the activation of segmental and suprasegmen-
tal pain suppressor systems.®’ The concept of sensitive or
tender points, although today controversial in the diagnosis
of fibromyalgia, has a close relationship with the concept of
acupuncture points. The stimulation of these points with nee-
dles can promote pain control.'® The effects of acupuncture
on brain activity have been demonstrated through imaging
studies, which showed that, after the acupuncture needling,
there is an intensification of cerebral blood flow.®” Thus,
many patients with chronic pain turn to treatment by this
technique.”'%

The studies on acupuncture specifically for treating
fibromyalgia have shown quite controversial results.

Assefi et al,,'! in a randomized, controlled, double-blind
study, evaluated the efficacy of acupuncture in relieving pain
in 100 fibromyalgia patients. These subjects were divided
into four groups according to the intervention: acupuncture
program that was specifically designed to treat fibromyalgia,
according to the principles of Traditional Chinese Medicine;
acupuncture use for other conditions, except for fibromyalgia;
use of placebo needles in different points of Energy Meridi-
ans; and stimulation of the skin with a toothpick, simulating
needle insertion. The authors concluded that acupunc-
ture treatment is not superior to sham treatment for pain
relief.

Sanchez et al.'® performed a systematic review on
the effectiveness of acupuncture in treating fibromyalgia.
After a critical analysis of studies indexed at PubMed,
the Cochrane Library, EMBASE, CINAHL and at Pascal
Biomed, six studies were selected from 59 found. The
analysis of these six studies led to the conclusion that
there is no evidence of benefit of acupuncture compared
to sham acupuncture in the treatment of fibromyal-
gia.

On the other hand, in a randomized single-blind study
Deluze et al.’ evaluated the efficacy of electroacupuncture
in patients with fibromyalgia. In a group of 70 patients,
36 received electroacupuncture at points recommended by
the Traditional Chinese Medicine and 34 received sham
acupuncture (the needling was made in points 20 mm away
from the true points and with reduced electrical stimula-
tion). In the electroacupuncture group there was a significant
improvement of symptoms. In five of the eight parame-
ters analyzed, the improvement in patients treated with
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electroacupuncture was more significant than in the control
group.

Itoh and Kitakoji,?° in a preliminary randomized controlled
study, evaluated the impact of acupuncture on pain and qual-
ity of life in 16 patients with fibromyalgia. The patients were
divided into two groups of eight patients who underwent 10
weekly acupuncture sessions. The control group received the
actual therapy only after the first five weeks. A clear improve-
ment in both FIQ (Fibromyalgia Impact Questionnaire) and
VAS in the control group which was perceived only after the
application of the actual procedure suggested that acupunc-
ture treatment is effective in relieving pain in patients with
fibromyalgia.

Martin et al.’? conducted a randomized, partially blinded,
controlled study in which 50 patients with fibromyalgia
were subjected to six treatment sessions in two groups:
actual vs. sham (stimulation of the skin by the needle,
but without penetrating the skin) acupuncture. The authors
concluded that acupuncture is effective in treating the symp-
toms of fibromyalgia, especially with regard to anxiety and
fatigue.

The present study, carried out by a double-blind random-
ized design, favors the acupuncture in terms of an immediate
pain improvement in patients with fibromyalgia. This con-
clusion was obtained by a significantly robust difference in
VAS variation, observed in patients undergoing the actual pro-
cedure. It is noteworthy to observe that both intervention
groups showed a significant and immediate improvement in
pain, with expressive Cohen’s d coefficients, representing a
medium effect size for sham acupuncture and a large effect
size for the actual acupuncture. This fact is in agreement
with Pariente et al.,”’ who examined the pain response to
acupuncture vs. a sham procedure using functional MRI, and
demonstrated that both procedures activate cortical regions
related to analgesia, such as the dorsolateral prefrontal cor-
tex and the anterior singular cortex, but the actual procedure
results in an insular activation that is not seen after the
simulation.??

Despite the reduced sample size, the statistical power
observed was high, with an almost expressionless B-error, in
face of the important difference in response among the groups
evaluated.

From the findings of this study, it appears that acupunc-
ture performed in accordance of traditional Chinese Medicine
has an important effect on the immediate reduction of
pain in patients with fibromyalgia, compared to the effects
of sham acupuncture. More studies with different proto-
cols are needed to confirm this hypothesis, with a larger
number of individuals and with a longer follow-up, mainly
to evaluate more accurately the duration of the analgesic
effect.

Funding

The researchers Patricia Rechetello Cavalheiro and Camila
Stasiak received an educational grant from CNPq (PIBIC) to
implement the project. The researcher Bianca Eliza Hoekstra
received a support grant from Araucaria Foundation (BIC) for
the same purpose.

Conflicts of interest

The authors declare no conflicts of interest.

REFERENCES

1. Bellato E, Marini E, Castoldi F, Barbasetti N, Mattei L, Bonasia
DE, et al. Fibromyalgia syndrome: etiology, pathogenesis,
diagnosis, and treatment. Pain research and treatment.
2012:1-17.

2. Hochberg MC, Silman AJ, Smolen JS, Weinblatt ME, Weisman
MH. Rheumatology. 3nd ed. Mosby; 2003, v.01.

3. Heymann R, Paiva ES, Helfenstein Jr M, Pollak DF, Martinez JE,
Provenza JR, et al. Consenso brasileiro do tratamento da
fibromialgia. Rev Bras Reumatol. 2010;50(1):

56-66.

4. Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C,
Goldenberg DL, et al. The American College of Rheumatology
1990 Criteria for the Classification of Fibromyalgia. Report of
the Multicenter Criteria Committee. Arthritis and
rheumatism. 1990;33(2):160-72.

5. Arnold LM. Strategies for managing fibromyalgia. Am ] Med.
2009;122 12 Suppl:S31-43.

6. BaiL, Yan H, Li L, Qin W, Chen P, Liu P, et al. Neural specificity
of acupuncture stimulation at pericardium 6: evidence from
an FMRI study. ] Magn Reson Imaging: JMRI. 2010;31(1):

71-7.

7. Menezes CRO, Moreira ACP, Brandao WB. Base
neurofisiolégica para compreensao da dor cronica através da
Acupuntura. Rev Dor. 2010;11(2):161-8.

8. Sanchez HM, Morais EG, Luz MMM. Acupuntura
Fisioterapéutica no Tratamento da Fibromialgia: Uma
Revisdo. Rev Soc Bras Fis Acup. 2004;1(3):43-8.

9. Yamamura Y, Tratado de medicina chinesa. Teoria geral,
diagnéstico e sindromes, terapias pela acupuntura,
tratamento das doencas. Sao Paulo: Roca. 1993.

10. Martin DP, Sletten CD, Williams BA, Berger IH. Improvement
in fibromyalgia symptoms with acupuncture: results of a
randomized controlled trial. Mayo Clin Proc.
2006;81(6):749-57.

11. Assefi NP, Sherman K], Jacobsen C, Goldberg J, Smith WR,
Buchwald D. A randomized clinical trial of acupuncture
compared with sham acupuncture in fibromyalgia. Ann
Intern Med. 2005;143(1):10-9.

12. Lee SWH, Liong ML, Yuen KH, Leong WS, Chee C, Cheah PY,
et al. Acumpucture versus Sham Acupuncture for Chronic
Prostatitis/Chronic Pelvic Pain. The American Journal of
Medicine. 2008;121(1):79e1-8.

13. HanJS, Tang J, Ren MF, Zhou ZF, Fan SG, Qiu XC. Central
neurotransmitters and acupuncture analgesia. Am J Chin
Med. 1980;8(4):331-48.

14. Murray M. Spinal cord. In: Conn PM, editor. Neuroscience in
medicine. Philadelphia: J.B. Lippicott Co; 1995. p. 197-209.

15. Fargas-Babjak AM, Pomeranz B, Rooney PJ. Acupuncture-like
stimulation with codetron for rehabilitation of patients with
chronic pain syndrome and osteoarthritis. Acupunct
Electrother Res. 1992;17(2):95-105.

16. Capili B, Anastasi JK, Geiger JN. Adverse event reporting in
acupuncture clinical trials focusing on pain. Clin J Pain.
2010;26(1):43-8.

17. Ernst E, Lee MS. Acupuncture for rheumatic conditions: an
overview of systematic reviews. Rheumatology.
2010;49(10):1957-61.

18. Martin-Sanchez E, Torralba E, Diaz-Dominguez E, Barriga A,
Martin JL. Efficacy of acupuncture for the treatment of


http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090

436

REV BRAS REUMATOL.2014;54(6):431-436

19.

fibromyalgia: systematic review and meta-analysis of
randomized trials. Open Rheumatol J. 2009;3:

25-9.

Deluze C, Bosia L, Zirbs A, Chantraine A, Vischer TL.
Electroacupuncture in fibromyalgia: results of a controlled
trial. Bmj. 1992;305(6864):1249-52.

20. Itoh K, Kitakoji H. Effects of acupuncture to treat
fibromyalgia: a preliminary randomised controlled trial. Chin
Med. 2010;5:11.

21. Pariente J, White P, Frackowiak RS, Lewith G. Expectancy and
belief modulate the neuronal substrates of pain treated by
acupuncture. Neuroimage. 2005;25(4):1161-7.


http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00147-3/sbref0105

	Acupuncture in fibromyalgia: a randomized, controlled study addressing the immediate pain response
	Introduction
	Material and methods
	Patients and controls
	Intervention
	Outcome assessment
	Statistical analysis

	Results
	Discussion
	Funding
	Conflicts of interest
	References


