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ABSTRACT

Background: Cutaneous warts are small skin lesions formed as a result of infection by the human papilloma virus
(HPV). In the lesion, viral manipulation creates a microenvironment that favors virus survival and reproduction.
Most lesions eventually regress, probably as a result of a Th1-mediated immune response. However, some warts
fail to regress and become persistent.

Objective: The efficacy of treatment of persistent HPV-caused warts with Energetics of Living Systems
acupuncture and monitored immune system involvement was tested.

Methods: Eighteen patients with persistent warts were recruited for the study; 9 received acupuncture treat-
ment and 9 received placebo. Each patient was treated 4 times.

Results: Clinical success was defined as total clearance of all lesions with no recurrence for 3 months. In the
treatment group, clinical success was 36.6% versus 0% in the placebo group. In the treatment group, the level of
interleukin (IL)-10 decreased. In a comparison of patients with cleared warts and overall patients with non-
responding warts, different expression levels of IL-8, IL-10, tumor necrosis factor—o, IL-6, and interferon-y
were found, although these differences were not always statistically significant. Trends of differences (not
significant) were observed in leukocyte levels. Acupuncture eliminated persistent warts in some of the patients,
along with inducing changes in immunologic parameters.

Conclusions: Taking the clinical and immunologic outcomes together, clearance of persistent warts following
acupuncture might be due to a shift toward a Th1 immune response, or an anti-inflammatory effect against the
lesion-induced microenvironment.
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INTRODUCTION

To DATE, MORE THAN 120 TYPES of human papilloma
virus (HPV) that cause warts in humans have been
identified. It is estimated that 20% of the population will
develop symptoms, more commonly during childhood. Most
lesions regress spontaneously without treatment as a result

of a Thl-cell-mediated immune response,’ followed by
immune memory that protects the host from future infection.
Chronic persistent warts caused by high-risk HPV types
pose a threat of developing into malignancies, especially in
the genital tract. Moreover, non-high-risk HPV types,
which, until recently were thought to generate benign le-
sions, have been found in cancer tumors that are not
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conventionally associated with HPV infection.” There is an
armamentarium of wart treatments, most of which are aimed
to eliminate signs and symptoms. However, some warts fail
to regress, and there is a tendency toward recurrence even
after treatment that has been considered successful.

Efficient wart treatment should be able to resolve a large
array of warts painlessly in 1-3 treatment sessions. There
should be no need to treat each lesion separately, nor should
there be any scarring. The treatment should offer HPV im-
munity, and be cost-efficient and available to all patients.’
One treatment that might meet all of these criteria is acu-
puncture, and two such treatments have been reported: one
as a case report of 1 patient using traditional acupuncture,”
and the other using auricular acupuncture.’

Acupuncture involves the insertion of thin needles
through a patient’s skin at precise points (acupuncture
points) to achieve biologic changes that are meant to im-
prove health and well-being. There are numerous ap-
proaches in acupuncture.® The approach used in the present
study was the Energetics of Living Systems (ELS) ap-
proach. ELS is a form of systems theory developed in the
West by Dr. Maurice Mussat that incorporates knowledge
of ancient texts and a contemporary understanding of
mathematics and biology.”® Scientific reports of the im-
plementation of acupuncture for clinical conditions include
back pain,” migraine,'® recovery from stroke,'' anxiety and
depression,'? insomnia,'® schizophrenia,'* and gynecologic
complications.'”

The efficacy of acupuncture for the treatment of condi-
tions that involve the immune system has been reported for
allergies,16 pain relief,17 ar‘[hritis,17 allergic rhinitis,18 asth-
ma,19 and inflammation.”® Immune responses could be
influenced by acupuncture treatment, mainly via induction
of an anti-inflammatory effect.>' Acupuncture treatment has
shown clinical benefits in patients with pathologies associ-
ated with Th1/Th2 responses,”>>* Th1 along with a reduc-
tion in tumor necrosis factor—o (TNF-«) as in rheumatoid
arthritis,”* and Th2 along with a reduction in interleukin
(IL)-10 and IL-4, such as in allergy and asthma.”> In addi-
tion, similar techniques have shown clinical efficacy in im-
munologically opposite THI/TH2 conditions.*®

HPV infection, and in particular chronic persistent in-
fection, involves viral modulation of the immune microen-
vironment within the lesion (wart).>”**® This viral immune
manipulation includes primarily a shift toward a Th2 re-
sponse with an increase in cytokines such as IL-10, which is
inefficient at clearing the infection.?®*°

It is logical to assume that, if acupuncture treatment can
restore the balance of the Th1/Th2 response in Th2-related
diseases as noted, it may be possible to do so in the case of
chronic HPV infection. The objectives of this study were to
test the efficacy of ELS acupuncture as a treatment for
persistent HPV warts and to determine the immune response
following the treatment.
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MATERIALS AND METHODS

The research protocol was approved by the Hadassah
local ethics committee (File Number 0199-12-HMO).
Written informed consent, according to the Declaration of
Helsinki, was obtained from all participants.

Patients

Criteria for inclusion were as follows: adults older than 18
years in the range of 20-70 years, with a median of 40 years.
All patients had chronic cutaneous warts for 2 years or more
and had tried unsuccessfully noninvasive conventional
treatments. Patients had no known psychiatric or life-
threatening conditions. Eighteen participants were randomly
assigned to 2 groups: one group received acupuncture
treatment and the other placebo treatment in a single-
blinded, crossover study protocol. Participants were in-
formed about the study protocol but not about the groups that
they would be assigned to. Participants were allowed to cross
over to the acupuncture group after four sessions of placebo.

Treatment

Acupuncture and placebo groups received four 30-
minutes treatment sessions, given at 1-week intervals.

Acupuncture treatment. Acupuncture was performed
with the use of 25/30-mm, steel-shaft copper-handled nee-
dles (Best™), at a transverse angle of insertion of ~ 15°.
Acupuncture points SP 6 (Sanyinjiao), LR 13 (Zhang Men
or Zhangmen), LU 6 (Kongzui), ST 36 (Zusanli), LI 10
(Shousanli), GV 3 (Yao Yang Guan), and CV 12 (Zhong
Wan) were treated bilaterally (Fig. 1). This formula of
points is the ELS method of reseating the Tai Yin system
that, according to Traditional Chinese Medicine, controls
immunologic and skin functions.

Placebo treatment. The placebo treatment was per-
formed on the participant’s back at seven points in the
central trunk while the participant was lying on his/her
stomach, unable to see the treatment. An acupuncture nee-
dle was used to create a prick sensation, but no needle was
actually inserted (Fig. 1).

Treatment efficacy. Clinical efficacy of the treatment
or placebo acupuncture was evaluated by a dermatologist ~ 1
week after the last session. Final efficacy was determined 3
months after the last session by telephone follow-up. (Fig. 1)

Immunologic Tests

Blood samples. Blood samples were collected before
each treatment. Part of the blood was centrifuged and the
serum was separated out. Blood (5mL) was added to a
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FIG. 1.

mixture of SmL of phosphate buffered saline (PBS) and
5mL of Ficoll.® Samples were centrifuged at 1000g for 5
minutes. Leukocytes were separated, 10 mL of PBS was
added, and samples were centrifuged at 1000g for 5 min-
utes. Supernatant was discarded, and the cells were sus-
pended in 5mL of PBS. Cells were kept overnight on ice
before analysis was performed. Serum samples were stored
at —20°C until analysis.

Enzyme-linked immunosorbent assay. The serum
values of IL-1, interferon (IFN)-y, TNF-o, IL-6, IL-8, and IL-
10 were determined by enzyme-linked immunosorbent assay
(ELISA) using a commercial kit (Mini ELISA Development
Kit, PeproTech™), according to the manufacturer’s instruc-
tions. Color development was monitored with the use of an
ELISA reader at 405 nm with wavelength correction set at
650 nm. Results were analyzed by Excel software.

Fluorescence-activated cell sorting. One million
cells were added to each of five test tubes, and 1 mL of
fluorescence-activated cell-sorting buffer (PBS, 0.5%—1%

TABLE 1. CLINICAL RESULTS

Group Positive clinical result* %
Acupuncture 4/11 36.3
Placebo 0/9 0

Note: Chi-squared test p=0.007.

“Number of patients in which the lesions totally cleared/number of
patients participating in the treatment. Two patients crossed over to the
acupuncture group, bringing this group number to 11 patients.
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Acupuncture points and placebo points used in the experiment. Acupuncture points (®). Placebo points (A).

w/v bovine serum albumin, 0.1% w/v sodium azide) was
added. Samples were centrifuged at 1000g for 5 minutes,
the supernatant was discarded, and the procedure was re-
peated twice. A mix of antibodies (PE/Cy7 anti-human
CD45, PE anti-human CD4, FITC anti-human CDS, and
PerCP-Cy5.5 anti-human CD25; Biolegend™) was added
according to the manufacturer’s instructions. Samples
were incubated for 1 hour on ice, washed and suspended in
1 mL of PBS. Cells were run in a BD FACSAria™ II flow
cytometer. Results were analyzed by FCS Express soft-
ware (De Novo™),

Statistical Analysis

Statistical analysis was performed by MediStat with the
use of SAP® software.

RESULTS

Clinical Results

A positive result was defined as complete clinical clear-
ance of all lesions 3 months after the last therapeutic ses-
sion. In 36% of the acupuncture-treated patients, chronic
warts disappeared, compared to 0% in the placebo group
(Table 1). This was a significant difference between the
groups.

Serum Cytokines

To determine the immune response induced by the
treatment, concentrations of the cytokines IL-1, IL-6, IL-8,



148

BRUSTIN ET AL.

TABLE 2. CHANGES IN CYTOKINE CONCENTRATIONS BETWEEN BASELINE AND THE END OF THE EXPERIMENT (FOURTH SESSION)

Marker Average change Range of 95% P-value for changes P-value for changes

Group (pg/mL*STD)* scores® within the group® between groups®

IL-1 Acupuncture -1.30£3.78 —4.21 to 1.60 0.2500 0.8960
Placebo —0.98+0.98 —2.20 to 0.23 0.1250

1IL-6 Acupuncture -3.73+£9.81 —11.27 to 3.80 0.2500 0.2516
Placebo 5.14+10.35 —7.71 to 18.00 0.8125

IL-8 Acupuncture —0.37+1.52 —1.54 to 0.80 0.4258 0.4381
Placebo 0.32+£0.79 —0.66 to 1.30 0.6250

IL-10 Acupuncture -2.98+11.96 -12.18 to 6.21 0.3594 0.0847
Placebo 7.77+£10.70 —-5.52 to 21.06 0.3125

IFN-y Acupuncture -1.55+4.8 —4.95 to 1.86 0.3828 1.0000
Placebo -1.43+3.43 —5.69 to 2.82 0.3125

TNF-o Acupuncture -0.55+6.78 —-5.76 to 4.67 0.5703 0.3055
Placebo 1.79+4.01 -3.19 to 6.77 0.6250

?Average change: The average increase (+) or decrease (-) in cytokine concentration picograms per milliliter (pg/mL) between baseline and after fourth

session * standard deviation (STD).

PRange 95% of scores: The range where 95% of the group scores can be found.
€P-value for changes within the group: The level of significance of change within a group between the first and last sessions (signed-rank test).
dp-value for changes between groups: The level of significance of change between acupuncture and placebo (Wilcoxon nonparametric test).

IL, interleukin; IFN, interferon; TNF, tumor necrosis factor.

IL-10, INF-y, and TNF-o were measured following each of
the 4 clinical sessions. Six of the participants refused or
were unable to have their blood drawn, and, therefore, some
of the data are limited. Table 2 summarizes the changes in
cytokine concentrations determined before the first session
and after the fourth session.

For the cytokines IL-1, IL-6, IL-8, IL-10, and TNF-o, a
decrease was observed in the acupuncture versus the pla-
cebo group, but variability within and between groups was
too high to establish significance. For the cytokine IFN-y,
there was no difference between the acupuncture and pla-
cebo group. For IL-10, the decreasing trend was close to
significance. The greatest change in concentration was ob-
served after the first session, with no elevation thereafter
(Fig. 2).

IL-10 average

Concentration (pg/ml)
3

—4&— Acupuncture

—m— Placebo

0 1 2 3 4
Session number

FIG. 2. Average changes in interleukin (IL)-10 blood concen-
trations throughout the experiment.

T-Cell Subpopulations

Distribution of CD4, CDS8, and CD25 T-cells was mea-
sured after each of the 4 clinical sessions. The changes in
immune-to-cell ratios of CD45:CD4, CD45:CD8, and
CD4:CD25 between baseline in the first session and level
after the fourth session are summarized in Table 3.

There was no observable difference between the acu-
puncture and placebo groups in the ratios between
CD45:CD4, CD4:CD25, or CD45:CD8 subpopulations
(Table 3).

Evaluation of Link Between Clinical Results
and Immunologic Findings

To investigate the correlation between clinical outcomes
and immunologic results, immunologic profiles of patients
with clinical lesion clearance (LC; n=4 in acupuncture
group) and nonclearance (non-LC; n=9 in acupuncture and
placebo groups) were compared (Table 4). Figures 3A, 3B,
and 3C present the average changes in concentration of
cytokines IL-10, IL-8, and TNF-«, respectively, in both
groups.

For the cytokines IL-10, IL-8, and TNF-o, there was
a significant decrease in concentration in the LC versus
the non-LC group despite variability within and between the
groups. The greatest change in concentration was after the
first session, and it was relatively stable thereafter (Fig. 3).

For the cytokines IL-6 and IFN-y, a similar trend was
observed but variability within and between groups was too
high to establish significance. For the cytokine IL-1 and for
the T-cell subpopulations, there were no differences be-
tween the LC and non-LC groups (Fig. 3).
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TABLE 3. CHANGES IN T-CELL RATIOS BETWEEN BASELINE AND END OF THE EXPERIMENT (FOURTH SESSION)

Marker P-value for change P-value for changes
Group Average change (%+STD)" Range 95% of scores® within the group® between groups®

CD4 Acupuncture 5.85+10.7 -3.11 to 14.81 0.2500 0.5225
Placebo 6.10+10.7 —7.24 to 19.44 0.1875

CD25 Acupuncture -1.91+£3.54 —4.87 to 1.05 0.1953 1.0000
Placebo -1.06+1.99 -3.53 to 1.41 0.3750

CD8 Acupuncture 0.831+4.83 -3.20 to 4.87 0.7422 0.6177
Placebo 1.20+£9.94 —11.14 to 13.54 0.6250

#Average increase or decrease in T-cell subpopulation between baseline and fourth session * standard deviation (STD).

®Range in which 95% of the group scores can be found.
“Level of significance of change within a group (signed-rank test).

9Level of significance of change between acupuncture and placebo groups (Wilcoxon nonparametric test).

A reduction in the concentrations of IL-10, IL-8, and
TNF-a in the LC versus the non-LC group was observed,
with the greatest change in concentration after the first
session, and relative stability thereafter.

Immunologic Profile of the LC Group

The relationship between clinical results and immuno-
logic findings (changes in cytokine profiles of the LC group,
n=4) was evaluated. Figures 4A, 4B, and 4C represent

changes in concentrations of IL-10, TNF-o, and IL-8, re-
spectively, in participants 1, 11, 14, and 17.

A reduction in concentration of all three cytokines was
observed in participants 1, 11, and 14. In participant 17, the
opposite trend was seen for cytokines IL-10 and TNF-«, and
the trend was inconsistent for IL-8.

In general, in the acupuncture versus the placebo group,
there was a decrease in TNF-«, IL-6, IL-8, and IL-1
concentrations. In the case of IL-10, this trend was close
to statistical significance, and for INF-y, no difference was

TABLE 4. CHANGES IN IMMUNOLOGIC MARKERS AND CLINICAL EFFICACY

Average change Range 95% P-value for changes P-value for changes

Immunologic marker Clinical results (pg/mL, %+ STD)" of scores® within the group® between groups®
IL-1 Non-LC -1.09+£3.72 -3.94 to 1.77 0.2031 0.5007

LC -1.60£1.49 -3.97 to 0.76 0.2500
IL-6 Non-LC 1.38£11.25 —7.27 t0 10.03 1.0000 0.3357

LC —7.18£7.05 —18.40 to 4.04 0.2500
IL-8 Non-LC 0.35+0.47 —-0.69 to 1.39 0.3594 0.0593

LC -1.26+£0.47 —2.00 to —0.51 0.1250
IL-10 Non-LC 4.69+10.27 -3.21 to 12.5 0.4961 0.0777

LC -11.29+8.34 —24.57 to 1.99 0.2500
IFN-y Non-LC 0.04+£3.88 —3.20 to 3.29 1.0000 0.1767

LC -3.76£1.57 -6.25 to —1.2 0.1250
TNF-o Non-LC 2.08+5.37 -2.05 to 6.21 0.5703 0.0193

LC -5.42+2.26 -9.02 to —1.82 0.1250
CD4 Non-LC 5.79£11.09 —2.74 to 14.32 0.2500 1.0000

LC 7.57+11.42 —20.81 to 35.94 0.5000
CD25 Non-LC -2.00+£3.44 —4.64 to 0.64 0.1055 0.8567

LC —0.83£1.68 —5.01 to 3.3 0.5000
CD8 Non-LC 1.91+7.70 -4.01 to 7.83 0.9102 0.4750

LC -1.44+£5.34 -1471to 11.8 0.7500

#Average increase or decrease in cytokine concentration picograms per milliliter (pg/mL), or T-cell subpopulation (%) between baseline and fourth

session * standard deviation (STD).
PRange in which 95% of the group scores can be found.
“Level of significance of change within a group (signed-rank test).

ILevel of significance of change between lesion clearance (LC) and nonclearance (non-LC) groups (Wilcoxon nonparametric test). Statistical

significance between the first and last session.
IL, interleukin; IFN, interferon; TNF, tumor necrosis factor.
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FIG. 3. (A) Average changes in concentrations of cytokine interleukin (IL)-10 in lesion-clearance (LC) and non-LC groups. (B)

Average changes in concentration of cytokine IL-8 in LC and non-LC groups. (C) Average changes in concentration of cytokine tumor
necrosis factor (TNF)—« in lesion clearance (LC). Error bars indicate standard deviation in each part.

observed (Table 2). With respect to LC, there was a sta-
tistically significant decrease in the concentrations of
TNF-a, IL-10, and IL-8 (Table 4, Fig. 3). A similar trend
with no statistical significance was observed for IL-6
and INF-y, and no trend was observed for IL-1 (Table 4).
It is possible that, in a larger and more homogeneous
group of participants, the findings would have shown
more significance.

DISCUSSION

HPYV infection has become a major public health concern,
and recent research has detailed the virus—host interactions.
It has been established that chronic HPV infection involves
viral manipulation of the lesion’s immunologic microenvi-

ronment, including a change in the Th1/Th2 balance toward
a decrease in Th1 cells and an increase in Th2 cells, as well
as induction of secretion of cytokines that promote regula-
tory T-cells, a Th2 response, and angiogenesis.>*>*These
facilitate a decline in efficacy of the key response for
clearing the HPV infection.”®****The hypothesis of the
current study was that acupuncture treatment could help
resolve chronic HPV infection via manipulation of the le-
sion’s immunologic microenvironment by inducing activa-
tion of innate immunity, followed by activation of the
acquired immune system, including modulation of Th1/Th2
ratio toward enhanced Thl. Very few studies have been
published on the treatment of HPV with acupuncture,* and
no work has been published on the treatment of chronic
HPV cases with acupuncture or, in particular, ELS acu-
puncture.
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FIG. 4. Changes in cytokine concentrations (pg/mL) in the 4 participants (1, 11, 14, and 17) with lesion clearance (LC). Participants
are presented separately. Only 2 samples were obtained from participant 11 (in the first and second sessions); 3 samples were obtained
from participant 14 (in the first, second, and third sessions). (A) Interleukin (IL)-10 LC group. (B) Tumor necrosis factor (TNF)—a LC

group. (C) IL-8 LC group.

The current authors determined the influence of ELS
acupuncture by comparing levels of leukocytes and blood
cytokines before and after treatment. The choice of cyto-
kines for observation was based on reports of their in-
volvement in the Th1/Th2 response, HPV infection, and a
possible influence of acupuncture treatment on their levels
according to the literature.

It is important to note that the group of participants in the
study was relatively small (N=18) and also widely het-
erogeneous in age, gender, and medical background.
Therefore, the conclusions are based on trends of changes
following treatments rather than absolute levels of cyto-
kines and cells. Whereas serum concentrations of cytokines
IL-1, IL-6, IL-8, IL-10, INF-y, and TNF-o were similar for
the treatment and placebo groups, a significant difference
was found in a comparison of these parameters in patients
with clinically successful (LC) versus unsuccessful (non-
LC) outcomes.

INF-y and IL-1 are key components in keratinocyte de-
fense and are able to induce acquired immunity against
HPV."?* It has been previously shown that acupuncture

could influence IL-13**% but not INF-y concentrations.
However, in the current study, the concentrations of these
cytokines were not significantly affected by acupuncture
treatment or in relation to LC. IL-6 and IL-8 secreted in the
early stages of the immune response downstream of IL-1
and INF-y act as proinflammatory cytokines. In advanced
stages of the immune response, they have a regenerative,
angiogenic effect.>*”

In this current study, the concentrations of these cyto-
kines were reduced (significantly for IL-8) following acu-
puncture, and in correlation with LC. Other studies have
shown that acupuncture might alter IL-8 and IL-6 concen-
trations.>>**3? Tt has been shown that HPV-infected cells
within non-HPV tumors, such as skin and breast cancer,
secrete IL-6 and IL-8, possibly supporting the tumor mi-
croenvironment.>*

The reduction in TNF-« in relation to LC may be viewed
as paradoxical, as TNF-« is a quintessential Th1 cytokine
that is important in the body’s defense against HPV. In
contrast to IL-10, IL-8, and IL-6, TNF-« is not known to be
involved in the HPV-induced lesion microenvironment.
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However, its involvement has been hypothesized in some
types of cancer.>"**! Furthermore, chronic exposure to low
levels of TNF-¢ may result in an antiapoptotic TNF-
mediated prosurvival pathway and angiogenesis.*' IL-10
has an anti-inflammatory effect in the Th1 immune response
and a proinflammatory effect in the Th2 immune response.**
Increased levels of IL-10 might contribute to the estab-
lishment of chronic HPV infection by inhibiting the re-
sponse of cytotoxic T-lymphocytes, the host’s main tool for
clearing HPV infection.”® Individuals with chronic HPV
infection have been known to have high levels of IL-10 both
locally and in the serum. Furthermore, high levels of IL-10
have been correlated with a higher risk of developing HPV-
related malignancy.**

In this work, a reduction in IL-10 concentration, close to
statistical significance, was observed following acupuncture
treatment (Table 2 and Fig. 2); this reduction was statisti-
cally significant in relation to LC (Table 4 and Fig. 3A). To
investigate the relationship further between the clinical re-
sults and immunologic findings, profiles of cytokines IL-10,
IL-8, and TNF-« in the LC group were evaluated. For 3
participants, there was a reduction in all three cytokines,
whereas 1 participant had the opposite response (Fig. 4).
However, this latter participant’s cytokine levels were ini-
tially lower than the rest. The possibility of a particular
acupuncture treatment resulting in opposite reactions in
different individuals has rarely been documented and may
be considered an inconsistency.*> However, such a phe-
nomenon is quite likely according to ELS theory, as thera-
peutic intervention is considered a form of nondeterministic
system reset.***> The influence of acupuncture on IL-10
concentrations has been shown in other studies as well. The
effect of acupuncture treatment on clinical reduction
of symptoms of allergic diseases has been correlated with
a decrease in IL-10 concentrations.> Similar results
have been reported in acupuncture treatment of rheumatoid
arthritis.>®

On the one hand, the involvement of T-cells in the
elimination of HPV-related lesions has been found to be the
result of a cytotoxic CD8 T-cell response’>”*°; on the other
hand, an important mechanism of immune evasion by HPV
is the recruitment of CD25 regulatory T-cells."*’ Other
studies have reported that acupuncture treatment influences
the CD4 subpopulation,® and CD4:CD8 ratio.*® In this
current study, no statistically significant changes were ob-
served in CD4, CDS, or CD25 cell populations between the
acupuncture and placebo groups (Table 3) or in relation to
LC (Table 4).

CONCLUSIONS

This study investigated acupuncture treatment against
chronic HPV lesions and the related immune modulation.

BRUSTIN ET AL.

The treatment seemed to have an anti-inflammatory effect.
In relation to cytokines IL-1 and INF-y, it is important to
note that the participants in the study all had chronic per-
sistent HPV infections, and, in this advanced stage of in-
fection, the innate response may not be relevant. However,
the immune microenvironment of HPV lesions can be
characterized as a weak chronic inflammation with chronic
levels of IL-6, IL-8, and IL-10.2%3? Thus, it is possible that
the acupuncture treatment acted to counter the lesions’
immunologic microenvironments. More research, with a
greater number and a more-homogeneous group of partici-
pants is needed.

To summarize, this study shows the feasibility of treating
chronic HPV lesions with acupuncture with a limited rate of
success. As acupuncture did not involve direct assault on the
lesions, as is usually the case with other treatments, it can be
combined with other, more-conventional methods. There-
fore, these results, although moderate, should be sufficient
to justify further research. The study found a correlation
between lesion regression following acupuncture treatment
and immune characteristics, suggesting a mechanism for
acupuncture’s effect.
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