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Atypical mycobacterias associated to acupuncuture: an
integrative review
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Aim: to evaluate evidence concerning sources or mechanisms of infection transmission of
atypical mycobacteria associated with acupuncture, and the species causing infections. Method:
research was performed in December 2011 in the databases of LILACS, MEDLINE, EMBASE,
OvidSP and the Cochrane Library, without restrictions regarding publication date, study type or
language. Results: of the 16 publications, only one identified the contamination source: diluted
glutaraldehyde solution used to clean equipment. Three established likely sources: towels, hot
packs or boiling tank water, and the reuse of reprocessed needles. Four indicated possible sources:
contaminated needles, reuse of personal needles, patient’s skin colonized by mycobacteria and
reuse of needles at different sites in the same patient. Eight of the studies did not mention the
sources. Conclusion: among 295 cases, M. abscessus was the pathological agent in over 96%.
Well-established control practices for infection prevention should be implemented and adapted

for complementary and alternative medicine.
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Introduction

Acupuncture hasbeen practiced forthousandsofyears
in the East and has also increased considerably in the
West™), This practice has been used to treat digestive®®,
psychosomatic, menstrual, allergy, alcohol and
drugs rehabilitation problems®. It is considered a
complementary health therapy (CHT) that makes use
of an invasive intervention and for this reason some
concern is necessary in relation to skin antisepsis. The
future of acupuncture in the West largely depends on the
safety and efficacy of the treatment. The acupuncturist is
responsible for the non-contamination of procedures and
for preventing outbreaks when practicing the technique.
In this regard, this study highlights the infections caused
by nontuberculous mycobacteria, also denominated
atypical mycobacteria®, which are implicated as possible
infectious agents in acupuncture procedures.

Bacteria of the genus Mycobacterium are aerobic,
immotile, non-encapsulated bacilli, which do not
sporulate and contain a high lipid content, mainly in the
cells wall, making permeability difficult for dye solutions,
water or microbicidal agents®. There are approximately
50 species of mycobacterium that have been identified
as causing disease in humans, however the incidence of
specific diseases caused by atypical mycobacteria has
increased with the advent of the HIV/AIDS and the use
of immunosuppressive therapies®).

These

category of infections related to healthcare (IRHC) and

infections can be included under the
nurses should consider this issue and discuss security
measures for invasive procedures. In Brazil, nurses are
also required to perform CHTs, including acupuncture,
under specific regulating legislation, which also
establishes the complementary therapies as an specialty
and/or professional qualifications of nursing, after a
specialization course with a workload of 360 hours has
been completed™.

The Brazilian Nursing Ethics Code, in article 17®,
states that it is the nurse’s ethical and moral obligation
to only assume a responsibility when being capable of
performing it safely for oneself and for the client, aiming
for the maximum benefits and minimum risk. The nurse
also has an important role regarding infection control,
as established by the professional law practice® and
the national legislation, which requires the presence of
at least one nurse on the Infection Control Commission of
hospitals©,

The integrative review consists in an exhaustive
systematic search of the scientific literature aiming to

produce an overview of complex concepts, theories or
relevant health problems from existing studies®V. It is
a research methodology recommended by Evidence-
Based Practice (EBP), which indicates that the best
scientific evidence produced by studies should be applied
during the decision making process, linking the clinical
practice to quality care®. Thus, this study proposes an
integrative review of literature to assess the association
of atypical mycobacterial infections with acupuncture.

A review of this subject was considered due to
the relevance CHT has assumed worldwide, especially
acupuncture, as well as due to a warning about
the occurrence of IRHC by mycobacteria, allowing
acupuncturists to improve the practice with less risk to
clients and to contribute to reduce costs to the health
system. Importantly, the damage related to the self-
esteem, as well as the psychological and physical impacts
on the patient, such as pain and suffering caused by the
treatment of mycobacterial infection are immeasurable
to individuals. This study aimed to evaluate evidence
in the scientific literature on the major sources or
mechanisms of infections transmission caused by
atypical mycobacteria associated with the acupuncture
procedure and to determine the main species causing

infections.

Methods

The method used was an integrative review of
literature and the following methodologies were defined:
establishment of the research question and objectives,
literature studies search, sample selection, analysis
of the included studies, discussion of the results,
presentation of the results and finally, the summarization
of knowledge through an integrative review®2,

“What are the

The question studied was:

main sources or mechanisms involved in infection
transmission associated with acupuncture caused by
atypical mycobacteria and what are the main species
causing infection?”

This review was performed in December 2011
with  indexed descriptors (“Mycobacterium OR
Mycobacteria, Atypical OR Mycobacterium Infections OR
Mycobacterium Infections, Atypical” AND “Acupuncture
OR Acupuncture Therapy OR Acupuncture, Ear”) in the
databases of LILACS (Latin American and Caribbean
Health Sciences) via BIREME, MEDLINE (Medical
Literature Analysis and Retrieval System on-line) via
PubMed, EMBASE, OvidSP and in databases available

from The Cochrane Library via BIREME and OvidSP -
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without restrictions regarding publication date, nature
of study or language. References cited in the articles
were analyzed to identify publications not found by the
electronic search strategy.

Any type of publication was included which
reported infections caused by atypical mycobacteria
after acupuncture with needles had been performed.
infections  associated to

Publications  regarding

mesotherapy procedures were excluded, as were expert
opinions or editorials. The final sample consisted of 16
publications (Table 1), which were analyzed in full. As
shown in Table 1, two publications(®!3 were excluded
due to the exclusion criteria. To perform the data
collection a validated instrument®4 was used that was
adapted to allow the production of a summary table of
the publications included (Figure 1).

Table 1 - Selection of publications from databases and references of other publications according to the criteria

established for inclusion of studies in this integrative review. Brazil, 2011

Excluded due

Databases Found Pre-selected Selected to repetition Included Excluded
Embase 06 06 06 - 06 -
MEDLINE 45 15 15 05 09 01
OvidSP 28 03 03 01 01 01
Cochrane Library 02 - - - - -
LILACS 10 - - - - -
CINAHL 03 02 02 02 - -
Bibliographic Reference - - - - - -
Total 94 26 26 08 16 02613

Results

The 16 publications included in this review were from
international journals of the medical area and the earliest
was published in 2001. Among the studies included in this
review, six (37.5%) were published in area of dermatology
(P3; P4; P6; P8; P9; P13), five (31,2%) in journals of
infection (P7; P11; P12; P14; P15), two in general medical
journals (P1; P5), two in clinical microbiology periodicals
(P2; P10) and one in the orthopedics area (P16). The
majority of the studies, about 50.0%, were from South
Korea (8 publications), followed by China and Spain,
with two publications in each country. Portugal, Canada,
Venezuela and Brazil presented one publication per country.

As can be seen in Figure 1, the predominant study
design was the case report. Although there are ten

publications of this type, P1 and P2 refer to the same
case of atypical mycobacterial infection. The second most
frequent type of study was reports of outbreaks, which
were presented in three publications, although P6 and
P7 refer to the same outbreak caused by Mycobacterium
abscessus that occurred in a clinic. There was only one
case-control study (P13) and one observational study
(P10 and P11 refer to the same patients).

The evidence levels of the publications are presented
according to study design®®. There were three studies
that have evidence level 4 (Figure 1): a case-control
design (P12) and two publications that refer to the same
observational study (P10 and P11). Thirteen publications
showed evidence level 6, with reports of outbreaks (P6;
P7 - for the same outbreak; and P8) or case reports (P1;
P2; P3; P4; P5; P9; P13; P14; P15; P16).

Study Co;;:at:yl Tgt[:;;f Subjects Mycobacteria Source Recommendations / Conclusions
One woman (79 M. chelonae Hand hygiene of the professional
p(9) China, Case report years) and 3 men 2) with alcoholic CHX* or PVPI" / wash
) 2001-P1 (both) p (62, 72 and 21 years M. nonchoro- Not cited patients with soap and water if
2002-P2 — the latter being mogenicum necessary / antisepsis of the skin with
immunosuppressed) 2) alcohol 75% and wait 60 seconds
Soain One woman, Possible:
P30 2503 ’ Case report 58 years, M. chelonae contaminated No recommendations
immunocompetent needles
P4cs) Portugal, Case report One woman, 41 M. fortuitum Reuse of needles Caution in relation to potential
2003 years old : in the same client contamination

(The Figure 1 continue in the next page...)
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Country / Type of . . . .

Study Subjects Mycobacteria Source Recommendations / Conclusions

Year Study
Atypical mycobacterial infections
associated to acupuncture shown
Spain, One woman, 71 . to be an emerging problem, which
(19)

PS 2004 Case report years M. chelonae Not cited should be included in differential
diagnosis of skin infections associated
with acupuncture procedures
Hand hygiene of professionals with

P62) South 40 patients with an Hot packs or alcohol CHX or PVPI / “sterilization”

p7) Korea, Outbreak mean age of 43 M. abscessus towels for hot of the skin with alcohol or PVPI

2005-P6 report (both) years, being 7 men : packs or boiling / “sterilization” of equipment and
2006-P7 and 33 women tank water environment / guidelines and
education
32 subjects (2 men, Reuse of It is important to appropriate the
30 women, mean needles that . R .
age: 49 vears. none were improper] practice of infection control and the
- Canada, Outbreak age: 49y ’ L properly sterilization of materials in health
pPg@n immunosuppressed). M. abscessus disinfected in . . L )
2006 report services, including in services
5 suspected, 6 glutaraldehyde . .
) . ) that practice alternative and
confirmed and 21 diluted with tap .
complementary therapies
probable cases water
One woman, 59 . L
) Includes atypical mycobacteria in
South years, history . o ; .
- . differential diagnosis of cases with
P9@2) Korea, Case report of pulmonary M. abscessus Not cited .
. the occurrence of multiple nodules
2009 tuberculosis .
associated to acupuncture
(resolved)
South About 100 cases Only ljelated t(? anthIOFICZ rnoxmoxacm
. . + clarithromycin combination resulted

P10@ | Korea, Observational of which only 52 . . : . .

24) - ; M. abscessus | Not cited in more rapid resolution of the skin

P11¢ 2009-P10 study participated in the . . - .
lesions compared with clarithromycin

2011-P11 study ikaci
+ amikacin
Diluted
Reported: 109 cases gluta.raldehyde Preparatlor? ‘of the skin W|th .
South Outbreak / Case-control solution prepared ethanol waiting for the drying time
P12@9 | Korea, report and ) M. abscessus months before recommended by the literature /
study: 70 cases . _—
2010 Case-control and used adequate management during dilution
and 106 controls .
to disinfect of glutaraldehyde
equipment
Three cases: two M. abscessus Suspected atypical mycobacterial
South ) . ) . )
women (52 and 65 M. fortuitum . infections in cases of persistent and/
P13 | Korea, Case report X Not cited . . R
2010 years) and one man M. avium or skin lesions resistant to treatment,
(62 years + DM¥) complex especially in immunocompromised
Quaternary ammonium is a
disinfectant widely used in Venezuela
Venezuela One woman. 23 Possible: for skin antisepsis and disinfection
P14@n Case report ’ M. fortuitum contaminated of instrumentals. This solution can
2010 years old ) -
needles be a possible transmission source
of atypical mycobacteria causing
infections
Possible:
patient’s skin
colonized or There are failures in the practice of
infected by infection control by acupuncturists /
P15 Brazil, Case report One transplanted M. mycobacteria and use of disposable needles is indicated
2011 p man, 59 years old haemophilus reuse of needles / potential risks of acupuncture
at different sites in | should be recognized, especially in
the same patient immunocompromised patients
/ contaminated
needles
Direct inoculation of Mycobacterium,
South One woman. 56 such as contaminated needles
P16 | Korea, Case report ’ M. abscessus Not cited during acupuncture, can
years old L .
2011 cause mycobacteriosis even in
immunocompetent patients

*CHX: chlorhexidine; tPVPI: povidone-iodine; #DM: Diabetes mellitus
Figure 1 = Characteristics of the studies included in this review according to country, year of publication, type of study,
number of affected subjects, species of mycobacteria, infection source and recommendations by authors. Brazil, 2011
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Among the 295 cases of patients who developed

atypical mycobacterial infections associated with
acupuncture a predominant proportion of the female
sex was reported (83.0%, 162 women), not including
the 100 cases from P10 and P11. These last two studies
reported the occurrence of 100 mycobacteriosis cases,
however, data only from the 52 patients who received
the antimicrobial therapy, were described. In P10 and
P11 the female sex was also predominant (84.6%).

The mean age was 43 years in P6 and P7 (which
refer to the same outbreak); in P8 and P12 the mean
was 49 years; and the mean age of the subjects in the
other studies, except P10 and P11, was approximately
55 years. In P10 and P11 the mean age of the 52
patients was 50 years.

Al the

successfully cured after treatment with the appropriate

cases described in Figure 1 were
antibiotics. Mycobacterium abscessus was responsible
for 96.0% of the infections. M. chelonae, M. fortuitum
and M. nonchoromogenicum caused four, three and
two infections, respectively. M. avium complex and
M. haemophilus were each identified in one case of
mycobacterial infection associated with acupuncture.
Only one of the 16 publications (7.1%) identified the
outbreak source: M. abscessus was found in a dilute
solution of glutaraldehyde, which was prepared several
months before and was used to clean equipment (P12).
Probably, during the disinfection process, the solution
contaminated electrodes used for interferential current
and low-frequency therapies. The authors suspected that
the mycobacteria, which were present in the contaminated
solution, may have originated from the tap.

Three publications indicated sources such as
towels for hot packs, hot towels or water boiling tank
(P6/P7 - refer to the same outbreak); reuse of needles
improperly disinfected with glutaraldehyde diluted in tap
water among different patients (P8).

Another four publications mentioned possible
sources of mycobacteria as: contaminated needles (P3;
P14); reused needles that were brought by the client
for each acupuncture session (P4); the patient’s skin
being colonized or a pre-existent subcutaneous infection
caused by mycobacteria and the reuse of needles in
different locations in the same patient, in this case, the
contaminated needles spread the mycobacteria to other
sites or reused needles were contaminated from an
unknown environmental reservoir (P15). The remaining
eight publications (P1; P2; P5; P9; P10; P11; P13; P16)
did not mention the sources for atypical mycobacterial
infections associated with acupuncture procedures.

Article P2
mycobacterial infection associated with acupuncture,

included four cases of atypical
between 1999 and 2000, in which the patients were
hospitalized and includes the case of a single patient
who was described in P1 (a 79 year old woman). In
these two reports the possible contamination sources
are not investigated and the conditions of the clinic in
which the sessions of acupuncture were performed are
not described. Article P2 also shows that two species of
mycobacteria incubated in 75% alcohol survived for up
to 45 seconds, thus the authors indicated antisepsis of
skin for at least 60 seconds.

Article P3 reports that the acupuncturist did not
help in identifying the possible infection source, as he
did not want to cooperate with the case. The authors
only mention that one likely contamination source
could have been through needles contaminated by M.
chelonae. In addition, this study claims to be the first
to report an infection case by this bacterium associated
with acupuncture, however, the references found P1 and
P2 to be earlier than 2003.

Article P4 reports that the needles used in the
acupuncture therapy were brought by the patient and
were for personal use. However the needles were re-
used in the same patient and this was probably the
cause of the infection.

Articles P5 and P9 reported a case of infection with
M. chelonae and M. abscessus, respectively, and warn
that mycobacterial should be included in the differential
diagnosis of skin infections associated with acupuncture
procedures.

Articles P6 and P7 reported the occurrence of
the same outbreak of M. abscessus in 40 patients
submitted to acupuncture in an Oriental medicine
clinic. All 35 environmental samples taken to check the
possible outbreak source were negative. However, local
authorities found that one month before the investigation
took place; the clinic had changed the towels and hot
water bottles, and sterilized the equipment used to heat
the water in which the towels were soaked and which
was also used to fill the bags. After these measures
no further cases of infection with M. abscessus were
reported. It was therefore inferred that the skin of the
patients had been infected with mycobacteria before or
after acupuncture, during therapy with bags of hot water
used in the complementary therapy session. Another
hypothesis would be contamination of needles by any
possible contact with contaminated tap water.

Article P8 reports that there was an outbreak of
M. abscessus between April and December 2002 in two
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different clinics, where one acupuncturist attended 168
clients. Interviews with the patients and therapist found
that the needles were reprocessed in a glutaraldehyde
solution although, as this disinfectant solution was no
longer available for analysis, it was not possible to
assess the presence of mycobacteria.

Articles P10 and P11 reported the same outbreak
with approximately 100 subjects affected, 52 participated
in an intervention study to compare the association of
clarithromycin + amikacin with that of moxifloxacin +
clarithromycin. The second combination presented a
significantly shorter duration of treatment than the first
solution. The cause of the outbreak was not mentioned.

In another outbreak report, article P12 described
a case-control study. It identified as risk factors the
duration of acupuncture treatment, the number of needles
inserted, the use of interferential therapy or low-frequency
equipment and the application of hot water packs.

A retrospective study (P13) investigated the
clinical and microbiological characteristics of several
skin infections caused by atypical mycobacteria which
were treated at a hospital between 1995 and 2008.
Three of the 29 cases analyzed were due to acupuncture
procedures, however, there was no mention of the
infection source.

Article P14 did not identify the outbreak source,
though the authors refer to contaminated needles used
in the acupuncture procedure as a possible source. In
a literature review the authors found seven articles,
corresponding to P1, P2, P3, P6, P7, P8 and P12 of this
integrative review. The authors mention that, although
they do not have any proof, they believe that the
widespread use of quaternary ammonium disinfectant
for the “sterilization” of instruments is a possible risk
factor for infections caused by mycobacteria.
in P15 reported that
antisepsis of the skin was not carried out prior to the

The patient described

procedure and that the needles were reused several
times in different places in the body, which led the
authors to establish possible routes of M. haemophilum
which caused the infection.

Article P16 reported a case of M. abscessus after the
patient receive three consecutive days of acupuncture on
the bilateral knees. This woman presented no evidence
of other diseases.

Discussion

Acupuncture is considered a safe procedure in

general®®®, However, in the last decade, reports

of infection transmission have increased considerably,
including those of atypical mycobacteria®. Only 16
publications were found in the scientific literature
related to the proposed theme, even without setting
limits on publication date, type of study or language.
This raises two questions: a) Is there underreporting of
cases of mycobacterial infections in Eastern and Western
countries? b) Do cases of atypical mycobacterial infection
go underreported in the literature due to the fact that
methods for microorganism identification became more
accurate after the year 20007

Although this review was mainly composed of
studies with low levels of evidence, it is important
to emphasize that cases and even outbreaks (P6;
P7; P8) of atypical
happening.

mycobacterial infections are

Females were predominant in the
development of mycobacterial infections perhaps because
they constitute the majority of acupuncture patients.
The infections were caused by six species of atypical
mycobacteria, three of them, species M. abscessus,
M. chelonae and M. fortuitum, are classified as rapid
growth®. These microorganisms were responsible for
about 98.6% of the infections included in this review
and are commonly found in treated water, soil and the
environment®, which demonstrates a direct relationship
with the

sources, in the studies described.

identified, probable or possible infection

Of the 16 publications included in this integrative
review only one (6.2%) identified the definite source of
the outbreak: M. abscessus (P12). Three publications
(P6; P7; P8) established the probable sources and two of
them reported the same outbreak (P6 and P7). In another
three articles the possible sources of mycobacteria
were described (P3; P4; P14). The eight remaining
publications (P1; P2; P5; P9; P10; P11; P13; P16),
corresponding to 50.0% of the studies, did not mention
anything about the sources that may have caused the
cases of atypical mycobacterial infections associated
with acupuncture procedures. This indicates that there
are failings in the investigation process of outbreaks
or in the clinical conduct of the treatment, not only in
clinics where alternative or complementary therapies
are practiced but also in conventional medical services
that screen and treat patients who develop infection.
In addition these potential sources are associated with
failures during the process of disinfecting instruments,
inadequate preparation of disinfectants, not performing
antisepsis of the skin and/or hand hygiene.

A routine that should be strengthened for
practitioners of acupuncture is the importance of using
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disposable needles. This procedure is recommended by
the Food and Drug Administration (FDA)©?, Although this
practice is being recommended, even in a guidelineGV
developed precisely for infection control in acupuncture,
the reuse of needles after sterilization is still allowed.
The guideline®) mentions the need for and types of
sterilization, nevertheless does not specify which one
should be indicated nor how to apply the methods. The
use of personal needles is also not indicated, as the
material does not undergo to any type of reprocessing
that ensures sterility. Also, there is no control of the
storage once the patient is responsible for the needles.
This indicates the need for a revision®, elaborating a
new guideline for infection control and prevention in
acupuncture as established by regulators and through
recommended infection control and prevention practices.

Some basic infection

concepts concerning

prevention, such as disinfection, sterilization and

antisepsis, are still unclear, even for professionals
working with healthcare. Articles P5 and P6 propose
that sterilization of the environmental and patient’s
skin be performed, in other words, materials
completely unfeasible to sterilize. Article P14 refers
to the “sterilization” of instruments performed using
quaternary ammonium disinfectant, however, this
solution is suitable only for low-level disinfection. It is
worth noting that this type of disinfection is indicated for
items or surfaces that only come into contact with intact
skin®2), Moreover, low-level disinfection has no action on
Mycobacterium tuberculosis®*® and, probably, on other
bacilli from the same genus. Therefore the use of sterile
needles for acupuncture is more appropriate.

Proposals such as hand hygiene with alcoholic
chlorhexidine or povidone-iodine (PVPI) are unnecessary.
Acupuncture can be compared with recommendations
for intravascular insertion catheters described by the
Centers for Disease Control and Prevention of the U.S.A.
i.e., simple hand hygiene with soap and water or alcohol
gel hand sanitizer before performing the procedure
(Category 1A), aseptic technique ensuring the sterility
of the material (Category 1A) and skin antisepsis with
alcohol solution (Category 1A)G3), The indication of
Category 1A means that all these procedures are strongly
recommended for implementation and supported by
well-designed experimental, clinical, or epidemiologic
studies®®. Thus, antisepsis should be appropriately
performed with an alcohol solution and the time required
for antiseptic agent action taken into account, as is
recommended by Category 1A, Especially considering

that one of the studies included in this review found that

some species of atypical mycobacteria can survive for
up to 45 seconds in contact with alcohol®. These safety
measures associated with the use of sterile disposable
needles are sufficient for the puncture to be performed
safely by a professional, preventing mycobacterial
infection outbreaks related to this procedure.

Thus, the importance is emphasized of guidance for
students that are doing alternative and complementary
therapy courses and for acupuncture practitioners in
their workplaces. Regarding nurses, it is expected that
the experience of infection control practice in hospitals
can contribute to a safe acupuncture practice. The
presence of an infection control specialist nurses has
been universally seen as an essential measure for
infection control programs to be effectiveG®, which
can also be applied to establishments that practice
complementary medicine.

It is emphasized that the studies included in
this review (P1 - P16) isolated and identified the
Mycobacterium microorganism from different sources,
however, no molecular research was carried out in order
to confirm the clonal origin. This type of investigation
can be explored in the case of new outbreaks, confirming
the clonal origin of the bacteria and contributing to the
advancement of knowledge of this subject.

It is important to emphasize the role of the nurse
as educator in infection prevention and control and their
possible role as technical managers in the IRHC control
program and clinics which perform CHTs, as well as in
institutions which work with complementary medicine.
Therefore, the nursing professional acupuncturist, with
a solid training in infection control, can take part in
the prevention and control of IRHC in complementary
health practices. Furthermore, it is important to study
not only the most effective and appropriate antibiotic
therapy for the treatment of mycobacteria, but also to
investigate the probable infection sources when cases of
mycobacteria associated with acupuncture are detected.

Conclusion

There are several cases and outbreaks reported in
the literature about infection by atypical mycobacteria
associated with acupuncture procedures, especially

those of rapid growth, however, the majority of
publications did not refer to the infection source. Only
one study identified a diluted glutaraldehyde solution
prepared several months before the use that was
applied to clean the equipment as the definite infection

source. Six publications suggest probable or possible
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sources, such as objects or utensils and contaminated
needles, reuse of personal needles, reuse of needles
on various sites in the same patient and also the reuse
of needles, which were disinfected in glutaraldehyde
diluted incorrectly in tap water, on different patients.
M. abscessus was the microorganism responsible for
the majority of infections. Well-established control and
infection prevention practices, which are recommended
by regulators, should be implemented and adapted by
nurses for complementary and alternative medicine.
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