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ABSTRACT: Flexible endoscopes are fundamental in various medical specialities; in general they are heat-sensitive,
semi-critical, and subject to high level disinfection. Glutaraldehyde is largely used for this purpose, due to its high
compatibility and low-cost. However, its tolerance of mycobacteria and occupational toxicity lead to pressure being
applied for the adoption of alternative germicides. A systematic review was undertaken aiming to seek evidence
regarding the effectiveness, toxicity and potential harm caused to the endoscopes by those germicides which are
alternative to glutaraldehyde and which are available on the market in Brazil. A total of 822 publications was identified
in 13 electronic databases, between 2008 and 2013. Of these, 23 studies were selected, considering the best quality
of evidence available. The publications point to the superiority of peracetic acid and of orthophthaldehyde regarding
efficacy in high level disinfection. Only orthophthaldehyde presented an adverse event clearly related to its use.
There is insufficient evidence to assert that any of these germicides has greater potential for harm to the equipment.
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DESINFETANTES DE ALTO NiVEL ALTERNATIVOS
AO GLUTARALDEIDO PARA PROCESSAMENTO
DE ENDOSCOPIOS FLEXIVEIS

RESUMO: Endoscépios flexiveis sdao fundamentais em
diversas especialidades médicas; em geral sdo termossensiveis,
semicriticos e submetidos a desinfeccdo de alto nivel. O
glutaraldeido é largamente utilizado para este fim, devido a
alta compatibilidade e baixo custo, porém, a tolerancia de
micobactérias e a toxicidade ocupacional pressionam por adogao
de germicidas alternativos. Foi realizada revisao sistematica com
objetivo de buscar evidéncias sobre a efetividade, toxicidade e
potenciais danos causados aos endoscdpios pelos germicidas,
alternativos ao glutaraldeido, disponiveis no mercado
brasileiro. Foram identificadas, em 13 bases eletronicas, 822
publications, entre 2008 e 2013. Destas, foram selecionados
23 estudos, considerando a melhor qualidade de evidéncia
disponivel. As publications apontaram para a superioridade
do acido peracético e do ortoftalaldeido quanto a eficacia na
desinfeccao de alto nivel. Somente o ortoftalaldeido apresentou
evento adverso claramente relacionado a sua utilizagao.
Nao ha evidéncias suficientes para afirmar que algum destes
germicidas possui maior potencial de danos aos equipamentos.
DESCRITORES: Desinfecgao; Endoscépios; Glutaraldeido;
Toxicidade.

DESINFECTANTES DE ALTO NIVEL
ALTERNATIVOS AL GLUTARALDEHIDO PARA
PROCESAMIENTO DE ENDOSCOPIOS FLEXIBLES

RESUMEN: Fundamentales en diversas especialidades médicas,
los endoscopios flexibles son, normalmente, termosensibles,
semicriticos y sometidos a la desinfeccién de alto nivel. El
glutaraldehido es muy utilizado para esa finalidad, en razon
de la gran compatibilidad y bajo custo, pero la tolerancia de
microbacterias y el hecho de ser o no toxico de modo ocupacional
presionan por la adopcién de germicidas alternativos. Fue realizada
revision sistematica con el objetivo de buscar evidencias sobre
la efectividad, toxicidad y potenciales dafos causados a los
endoscopios por los germicidas alternativos al glutaraldehido,
disponibles en el mercado brasilefio. Fueron identificadas, en 13
bases electrénicas, 822 publicaciones, entre 2008 y 2013. De
estas, fueron seleccionados 23 estudios, considerando la mejor
cualidad de evidencia disponible. Las publicaciones apuntaron
para la superioridad del 4cido peracético y del ortoftalaldehido
cuanto a la eficacia en la desinfeccién de alto nivel. Solamente el
ortoftalaldehido present6 evento adverso claramente relacionado a
su utilizacién. No hay evidencias suficientes para afirmar que algun
de estes germicidas presenta mayor potencial de dafios a los equipos.
DESCRIPTORES: Desinfeccidn; Endoscopios; Glutaraldehido;
Toxicidad.
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INTRODUCTION

The benefits of using flexible endoscopes
for preventing, diagnosing and treating many
illnesses are beyond question, and their use is
well-established in various medical specialities®.
This equipment is heat-sensitive, complex, with
long and narrow lumens, valves, and intricate
commands — which need a rigorous process
of cleaning and disinfection, upon each use,
in order to avoid the transmission of various
infections(1-2). Endoscopes may be classified as
critical or semi-critical, according to Spauding’s
definition which takes into account the level of
colonization of the organs where the procedure
shall be undertaken®. The endoscopes used
in the upper or lower digestive tract, and the
bronchoscopes, enter the human body through
a natural, richly-colonized orifice, and are
therefore considered semi-critical equipment. The
cystoscopes, although considered semi-critical,
must preferentially be subjected to sterilization,
due to their use in various surgical procedures.
The endoscopes, arthroscopes and rigid optics
used in operations are classified as critical, and
must mandatorily be sterilized®.

The semi-critical endoscopes (gastroduodenoscopes,
colonoscopes, bronchoscopes, nasofiberscopes, and
cystoscopes), due to being used with great
frequency and in outpatient procedures of short
duration, constitute a challenge for adequate
disinfection processes, and are the present study’s
target. The incidence of infection associated with
endoscopies, supposedly, is low, at around one in
every 1.8 million procedures. However, outbreaks
of infections related to endoscopic procedures are
highlighted in the literature, demonstrating that the
principal causes are failures in the cleaning and
disinfection process"-?. This processing, in Brazil,
must follow the good practices for Central Sterile
Supply Departments and for Endoscopy Services,
set out by Collegiate Directorate Resolutions n.
15/2012 and n. 6/2013 of the Brazilian Health
Surveillance Agency“>.

After use, the semi-critical endoscopes must
be subjected to thorough cleaning and High
Level Disinfection (HLD) which eliminates all
the vegetative micro-organisms (virus, fungi,
bacteria and mycobacteria), also having partial
action on spores®. HLD can be undertaken by
manual or automatized methods and meets the

requirements established under specific Brazilian
regulation®, which regulates chemical products
with antimicrobial action used in critical and
semi-critical materials. The disinfectants’ level
of action, required in this resolution, is proven
regarding Staphylococcus aureus, Salmonella
choleraesuis, Escherichia coli, Pseudomona
aeruginosa, Trichophyton mentagrophytes,
Candlida albicans, Mycobacterium smegmatis,
Mpycobacterium bovis (BCG), Mycobacterium
massiliense INCQS 00594, Bacillus subtilis and
Clostridium sporogenes®.

Although indispensable for disinfection, the
germicides have frequently been associated with
damage to the endoscopes, such as corrosion,
impairment of the fixation of the lenses, softening
of the endoscope’s external covering tube and
incrustation of dirt in the lumens™?. Due to the
fact that this equipment is delicate and expensive,
there is reluctance to adopt new germicides,
especially when there is no express authorization
from the manufacturer, which could lead to the
cancellation of the guarantee for new endoscopes.
The majority of manufacturers recommend only
the use of glutaraldehyde; others authorize the use
of peracetic acid, although of specific formulation
and brands. The following are HLD germicides
approved for use in Brazil:

Glutaraldehyde (GLU) is a saturated dialdehyde,
slightly acid, volatile and with a pungent odor; it
acts through the alkylation of the micro-organisms’
sulfthydril, hydroxyl, carboxyl and amines, altering
their DNA, RNA and protein synthesis. The
sporicidal action occurs through the hardening of
the external layers. This remains the disinfectant
used most worldwide, by the manual and
automatized method, at concentrations varying
from 2% to 3.4%. Due to the adverse events
observed in patients and professionals, norms
were published(4,7-8) with various requirements:
handling of GLU in a separate and well-ventilated
area, the use of personal protective equipment and
collective protective equipment, environmental
monitoring and periodical medical evaluation of
the professionals. There are reports of cases of
intrinsically tolerant micro-organisms, specifically,
rapid growing mycobacterium/-?. Between
2006 and 2008, in Brazil, an outbreak of post-
operative infections occurred, caused by rapid
growing mycobacterium, with over 2000 cases
notified®; the outbreak was strongly associated
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with video surgery procedures, in which the
instruments received HLD with GLU. GLU’s lack
of effectiveness in relation to the mycobacterias
was confirmed by studies of the strains which
cause infections(10-11). In order to contain
the outbreak, measures were applied by the
Brazilian National Agency for Health Surveillance,
prohibiting liquid chemical sterilization (“soaking”)
and increasing the requirements for registering
disinfectants and sterilizing agents©®'>3.

Orthophthaldehyde (OPA) is a soluble and
stable aldehyde with a blue coloring, pH of 7.5,
sensitive to ultraviolet light and to oxidation by
the air; its mechanism of action is similar to that
of GLU, although with low sporicidal action,
which occurs through blocking germination. This
aldehyde can be used manually or automatically,
in concentrations of 0.55%; in spite of being less
volatile than GLU, it also needs to be handled in
an appropriately-ventilated area using personal
protective equipment!2.

Peracetic Acid (PA) is commercially available
in aqueous formulations or as a powder, for
manual or automatized use, with rapid action on
vegetative micro-organisms. The concentration
in which it is used and the pH of the solution
are formula-dependent; this disinfectant acts

through denaturation of proteins, an increase in
the permeability of the cell membrane through
rupturing the sulfydryl radicals (-Sh) and sulphur
bonds (S-S), oxidising the essential microbial
enzymes'?. In Brazil, the use of PA as a
disinfectant for endoscopes is relatively recent.

Electrolyzed Acid Water (EAW) is created by
equipment which undertake electrolysis of
sodium chloride(1,2); it operates with a pH
>2.7, with a potential oxide-reduction 1000
mV and the formation of free chlorine at a
concentration of 10+2 ppm. This product acts
through the synergistic action of the pH, the
potential for oxide-reduction and oxidation
of the hypochlorous acid which inhibits the
micro-organisms’ metabolism"?. In Brazil, the
equipment available is of Japanese origin, and is
called Clean Top®"*.

Table 1 presents a summarized form of the
advantages and disadvantages of the high level
disinfectants.

In the light of the above, the study’s objective
was a systematic review of the literature, for the
analysis of high level disinfectants which are
alternatives to GLU, in relation to the effectiveness,
the toxicity to patients and health professionals,
and potential damage to the endoscopes.
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Table 1 - Advantages, disadvantages, and toxicity of the high level disinfectants. Campinas-SP-Brazil, 2013

Product | Advantages Disadvantages Toxicity
GLU - Low cost - Low sporicidal and mycobactericidal |- Irritant for the nose,
- excellent compatibility | activity at 25°C throat, eyes and skin
with all the materials - Fixes organic material, favoring the | - Promotes sensitization
- Good stability (14 to | formation of biofilm - Can cause colitis in
28 days) - Requires there to be periodic patients
evaluation of the lung function of the
professionals who handle the solution
- Requires a minimum time of 20
minutes for disinfection
- Volatile
OPA - Excellent compatibility | - Low and slow action on spores - Irritant for eyes and
- Good stability (7 to 14 | - Volatile, but much less so than GLU respiratory tract
days) - Fixes organic material, but much less |- Little data on events
- Disinfection time from | than GLU related to long exposure
12 minutes - Neutralization of this product is times
recommended prior to disposal - Anaphylaxis with
repeated cystoscopy in
cancer patients
PA - Disinfection time from |- High cost - Depending on the
10 minutes - Odor of vinegar formulation, especially
- Stability is formula- - Variable compatibility, may be on the pH, can be
dependent, varying corrosive for some alloys and metals. [ irritating for the eyes
from 1 to 30 days - Can coagulate proteins, depending and respiratory tract
- Atoxic to the on the pH
environment
- Does not fix organic
material
EAW - Disinfection time from |- Can be inactivated in the presence of |- No reports
7 minutes organic material
- Is not toxic for the - Can coagulate proteins, depending
professional on the pH
- Low cost of the process | - the equipment only processes
- Wide spectrum of gastrointestinal endoscopes
action

Key: GLU- Glutaraldehyde; OPA- Orthophthaldehyde; PA- Peracetic Acid; EAW- Electrolyzed Acid Water

METHOD

which are alternatives for glutaraldehyde?”

The PICO methodology was adopted for
elaborating the research question: the health
problem to which it applies (P = semi-critical
flexible endoscopes — gastrointestinal, respiratory
and cystoscopes), the technology or intervention
to be evaluated (I= PA, OPA and EAW for manual
or automatized use), the alternative technologies
for comparison (C= GLU) and the health results
or outcomes of interest (O= effectiveness in
HLD, toxicity and harm to the equipment)(15).
The question was defined as “What are the
effectiveness, the toxicity and the potential harm
to the endoscopes of the high level disinfectants

The inclusion criteria for the studies were:
1. Best evidence possible in the literature,
considering the outcomes established, considering
the level of scientific evidence of the studies
according to the Oxford Centre for Evidence
Based Medicine(15); 2. Publications since 2008,
as two important guidelines were adopted as a
starting point, published in that year regarding the
processing of endoscopes(1-2). The terms used for
the searches are presented in Table 2, through
which 822 publications were identified, published
up to June 2013. The evaluation of each study was
discussed by the authors and by an independent
reviewer.
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Table 2 - Search strategy and keywords. Campinas-SP-Brazil, 2013

Source Keywords

PUBMED (disinfection[Title/Abstract]) AND (endoscopy|Title/Abstract]) AND
("2008"[Date - Publication] : "2012"[Date - Publication])

EMBASE 'glutaraldehyde'/exp AND 'endoscopy'/exp AND 'disinfection'/exp;

'peracetic acid'/exp AND 'endoscopy'/exp AND 'disinfection'/exp;
'phthalaldehyde'/exp AND 'endoscopy'/exp AND 'disinfection'/exp;
superoxidized water; 'endoscopy'/exp AND 'disinfection'/exp AND (2008:py
OR 2009:py OR 2010:py OR 2011:py OR 2012:py)

COCHRANE LIBRARY

Disinfection and endoscopy

BANDOLIER Disinfection

CRD (disinfection) AND (endoscopy) FROM 2008 TO 2012
SUMSEARCH disinfection AND endoscopy

LILACS Disinfection and endoscopy

HTAI Disinfection and endoscopy

PORTAL EVIDENCIA
BIREME

Disinfection

BDENF

Disinfection and endoscopy

ADVANCED GOOGLE

All'in title: glutaraldehyde endoscopy since 2008; all in title: Ortho-
phthalaldehyde disinfection since 2008; all in title: peraceticacid disinfection
since 2008; all in title: superoxidized water disinfection since 2008; all in title:
Electrolyzed Acid Water disinfection since 2008.

BDTD Title “infeccao" #year defended::>2008; title:"endoscopia" #year
defended::>2008; title:"glutaraldeido" #year defended::>2008; title:"acido
peracético" #year defended::>2008; title:"agua 4cida" #year defended::>2008

RESULTS descriptive studies, and, finally, 7 case reports

referent to the toxicity of the germicides. The

Figure 1 presents the different stages adopted
for selecting the studies. The reasons for the
exclusion of the majority of the publications
were: in the opinion of specialists, the text did
not address the outcomes of interest, and/or
had important methodological bias. At the end
of the selection, 23 publications were included:
1 systematic review; 2 guidelines; 1 evaluation
of health technology; 9 experimental studies; 3

publications originated from 12 countries, with
the most frequent being Brazil and the United
States of America, with six studies each.

The period from 2008 to 2010 concentrated
74% of the publications. Regarding the outcomes
of interest, 14 studies addressed the effectiveness
of the HLD, nine also analyzed the toxicity of
the germicides, and only four referred to aspects
referent to damage to the equipment.

1 Systematic review 9 Experimental studies
2 Guidelines 3 Descriptive studies
1 Technology assessments 7 Case reports

Figure 1- Summary of the stages of selection of the studies. Campinas, SP, Brazil, 2013
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DISCUSSION

In relation to the effectiveness of the HLD,
there is consensus in the literature regarding the
gastrointestinal endoscopes being semi-critical;
however, questions remain in relation to the
need for sterilization of bronchoscopes and
cystoscopes"®.

Three studies analyzed the disinfectants’
action in relation to biofilms. One of these
indicates that PA has a lower ability to fix protein
residues and biofilm, in relation to GLU and
EAW"”. Another publication® analyzed the
removal of biofilm, exopolysaccharides and
bacterias in sample bodies which simulated the
channels of flexible endoscopes after the use
of various disinfectants. The most efficient was
automatized GLU (95.24%), in spite of its known
action in the fixing of organic material: this was
explained as being due to the double cleaning
undertaken by the equipment. PA by manual
method presented the worst results (23.81%). If
one considers the absence of all residues, PA by
the automatized method obtained the best results
(66.67%), and EAW, the worst (0%)""®. The third
study only evaluated PA, with satisfactory results
regarding the micro-organisms tested, including
in biofilm™.

One systematic review®” drew attention to
the inefficacy of all the high level disinfectants
used in Brazil for micro-organisms of the
subclass Coccidia, this being the principal
representative of the genus Cryptosporidium,
which can cause enteric infection in immuno-
compromised patients. In spite of this impacting
on the processing of colonoscopes, the authors
assert that there remain no recommendations
for changing current practices, due to lack of
evidence of their impact on the occurrence of
infections related to colonoscopy.

Another challenging micro-organism is
Micobacterium massiliense INCQS 549, a rapid
growing mycobacterium, shown to be tolerant
to GLU in high concentrations and over a long
exposure time?'2?. Considering PA and OPA,
this mycobacteria presented susceptibility in the
concentration and exposure time used in care
practice®. These findings led to the establishment
of new legislation for approval, registration and
use of disinfectants®®91213.29),

The use of endoscope-disinfecting equipment
using EAW remains incipient in Brazil. Of the
studies selected, one demonstrates favorable
results of its germicidal action regarding various
clinical strains and ATCC (American Type Culture
Collection), including bacterias and fungi, in a
laboratory environment and materials. However,
mycobacterias were not tested, and HLD in
endoscopes was not evaluated®®. Another
publication which analyzed the action of different
disinfectants regarding the biofilm in lumens,
simulating the channels of an endoscope, had the
worst results in the trials with EAW!7.

Descriptive studies still point to the frequent
use of GLU, although alternative germicides have
already been adopted in a significant portion
of the services(26-27). The use of automatic
processes, with different germicides, is addressed
in various publications, demonstrating a tendency
for the abandonment of manual processing'#26-30.
However, even using appropriate disinfectants,
processors which are not maintained, with flaws
in performance, or a poorly-trained team, can
cause contamination of the endoscope, cases of
infection, and other adverse events®?9-3%,

In relation to toxicity, the studies reinforce
the care steps necessary so as to minimize the
occupational risks in handling disinfectants®'3%.
Two studies address adverse events in patients who
received procedures with material disinfected by
GLU: six cases of post-colonoscopy rectocolitis,
related to failure in the rinsing system of the
re-processor??, and two serious cases of
lesions in the pharynx after transesophageal
echocardiogram, using a catheter impregnated
with GLU residues®.

The literature contraindicates the use of OPA
in cystoscopes, due to cases of anaphylaxis
in cancer patients who received repeated
cystoscopies®!**39. One of the studies stated that
it did not evidence any sign of toxicity among
the professionals, but notes that the process was
mechanized, which minimizes the occupational
risks@®.

Two studies report cases of colitis related to
the use of PA in the HLD of the colonoscopes; one
due to shortcomings in manual rinsing(33), the
other due to an error in the programming of the
re-processor®?. The studies did not report cases
of occupational toxicity. Only one publication
addressed adverse events related to EAW: two
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cases of colitis, in the endoscopy service of a
Brazilian University hospital“?.

Four studies addressed damage to the
endoscopes, potentially related to the
germicides®”3*4-#2_ The guideline of the American
Society for Gastrointestinal Endoscopy confirms
that the durability of this equipment remains little
known, there being a shortage of public data
regarding problems in the functionality, or harm in
the process of disinfection, after a certain number
of years or of procedures®*. One interesting report
addresses the identification of Pseudomonas
aeruginosa, of the same pattern of antibiogram,
in the tracheal secretions of various critically-ill
patients who underwent bronchoscopy. The
investigation of the outbreak concluded that it
was related to the use of a specific bronchoscope
which had damage in the internal channels and in
the structure*?, leading to dirt remaining present,
the formation of biofilm, and impedance of the
germicidal action.

The literature emphasizes the high compatibility
of GLU, but draws attention to its action in the
fixing of organic material, which can lead to
the obstruction of the channels, should efficient
cleaning not be undertaken”. In one descriptive
study of the HLD practices, in a region of Italy, 67%
of the services still used GLU and 77% confirmed
that they believed that the disinfectant solution
could harm the endoscopes®”. One descriptive
study undertaken to evaluate the length of use of
fiberscopes, subject to automatized disinfection
by OPA, monitored the occurrence of damage in
the equipment and concluded that, the slimmer
the fiber, the higher the chance of damage, and
that handling by a trained team is fundamental
for keeping the equipment in good condition. In
the sample, there was no harm related directly
to the disinfectant solution.

No studies were identified evaluating harm
related to PA or EAW.

CONCLUSIONS

The principal limitation of the present review
is the shortage of studies with a high level of
evidence regarding the high-level disinfectants
considering the outcomes analyzed, demonstrating
the need for the undertaking of further studies
with high methodological rigor for appropriate

understanding of the phenomena. Based in the
studies analyzed, and in the evidence available,
it is ascertained that the PA and OPA solutions
are effective in the inactivation of vegetative
micro-organisms, whether these are bacteria,
fungi, viruses or mycobacteria, so long as the
conditions of use established by the manufacturer
are followed, good HLD practices are complied
with, and the automatic endoscope processors
function appropriately. It was evidenced that rapid
growth mycobacteria have intrinsic tolerance for
GLU. Further studies are necessary on the efficacy
of EAW, principally relating to its microbicidal
action, and, in particular, the inactivation of
M. massilie. Micro-organisms of the Coccidia
subclass continue to be a challenge, as these are
not inactivated by any HLD chemical method
available in Brazil.

In relation to occupational toxicity, the use
of measures of personal protection and of the
environment in the handling of any chemical
product is imperative, even though there are
no concrete reports of adverse events related
to the use of PA and EAW. Of the disinfectants
studied, GLU was most cited in relation to toxicity,
reinforcing the need for additional measures
for control of occupational health should it
not be possible to substitute it with less toxic
germicides. All the stages of processing must
be rigorously followed in order to guarantee
patient safety, in particular the effective removal
of chemical residues through abundant rinsing.
The contraindication of the use of OPA for HLD
of cystoscopes remains in place, due to the risk
of anaphylactic reactions.

No study was identified reporting damage to
endoscopes caused by the solutions of PA, OPA,
and EAW, in spite of this being a frequent concern,
both on the part of endoscope manufacturers,
and the health services. There is insufficient
evidence to assert the inferiority of any germicide
regarding damage to the equipment, it being
noteworthy that, on the subject of PA, there are
different formulations available on the market,
some explicitly indicated for HLD of endoscopes
by the manufacturers, and other formulations
lacking this clear indication. Studies emphasize
the importance of all professionals who handle
the equipment being appropriately trained so as
to ensure the preservation of the useful life of this
equipment.
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Knowledge regarding the germicides allows
the appropriate selection for the processing of
each type of endoscope, taking into account
chemical characteristics, spectrum of action, and
restrictions in the choice of disinfectant, as well
as the training of the team in good processing
practices, the aim being to prevent adverse
events related to the endoscopic procedures,
occupational toxicity, and damage to the
equipment.

DECLARATION OF CONFLICTS OF INTEREST
AND ACKNOWLEDGMENTS

The authors declare that they have no
conflict of interests with the health products or
germicides industry. This study was undertaken
with the financial support of the Pan-American
Health Organization for the Health Technology
Assessment Center of the State University of
Campinas Teaching Hospital.

The authors extend their particular thanks to
Professor Dr. Kazuko Uchikawa Graziano (RN,
Ph.D, University of Sao Paulo School of Nursing)
for her technical review.

REFERENCES

1. Beilenhoff U, Neumann CS, Rey JF, Biering H, Blum
R, Cimbro M, et al. ESGE-ESGENA guideline: cleaning
and disinfection in gastrointestinal endoscopy.
Endoscopy. 2008;40:939-57.

2. Rutala WA, Weber D], Weinstein RA, Siegel JD,
Pearson ML, Chinn RYW, et al. Guideline for
disinfection and sterilization in healthcare facilities,
2008. Atlanta (EUA): Centers for Disease Control and
Prevention; 2008.

3. ECRI Institute. Top 10 health technology hazards for
2013. [Internet] [acesso em 10 jan 2013]. Disponivel:
https://www.ecri.org/Pages/default.aspx

4. Brasil. Agéncia Nacional de Vigilancia Sanitaria
(ANVISA). Resolugdo da Diretoria Colegiada n.15 de
15 de margo de 2012. Dispde sobre requisitos de boas
praticas para o processamento de produtos para satde
e dd outras providéncias. ANVISA; 2012.

5. Brasil. Agéncia Nacional de Vigilancia Sanitaria
(ANVISA). Resolucdo da Diretoria Colegiada n. 6,
de 1° de margo de 2013. Dispde sobre os requisitos
de Boas Praticas de Funcionamento para os servicos
de endoscopia com via de acesso ao organismo por
orificios exclusivamente naturais. Didrio Oficial da

10.

11.

12.

13.

14.

15.

Unido—Secdo 1 -N°42, 4 de marco de 2013. ANVISA;
2013.

Brasil. Agéncia Nacional de Vigilancia Sanitaria
(ANVISA). Resolugao da Diretoria Colegiada n. 35, de
16 de agosto de 2010. Dispde sobre o Regulamento
Técnico para produtos com agdo antimicrobiana
utilizados em artigos criticos e semicriticos. ANVISA;
2010.

Brasil. Agéncia Nacional de Vigilancia Sanitaria
(ANVISA). Informe Técnico n. 4 de marco de 2007.
Glutaraldeido em estabelecimentos de assisténcia a
sadde: Fundamentos para a utilizagdo. ANVISA; 2007.

Sao Paulo. Secretaria de Estado de Saide. Resolucao
SS - 27, de 28 de fevereiro de 2007. Aprova norma
técnica que institui medidas de controle sobre o uso
do Glutaraldeido nos Estabelecimentos Assistenciais
de Sadde. Sao Paulo, 2007.

Brasil. Agéncia Nacional de Vigilancia Sanitaria
(ANVISA). Nota Técnica em 08 de agosto de 2008:
Micobactérias. [Internet] [acesso em 07 jan 2013].
Disponivel:

Lorena NS de O, Duarte RS, Pitombo MB. Infeccao
por micobactérias de crescimento rapido apds
procedimentos videocirirgicos: a hipétese do
glutaraldeido. Rev. Col. Bras. Cir. 2009;36(3):266-7.

Lorena NSO, Pitombo MB, Cortes PB, Maya MCA,
Silva MG, Carvalho ACS, et al. Mycobacterium
massiliense clone BRA100 associado a infeccoes
pos-cirdrgicas: resisténcia a altas concentragdes de
glutaraldeido e produtos alternativos para desinfeccao
de alto nivel. Acta cir. bras. 2010;25(5):455-9.

Brasil. Agéncia Nacional de Vigilancia Sanitaria
(ANVISA). Resolugao da Diretoria Colegiada n. 8, de
27 de fevereiro de 2009. Dispde sobre as medidas para
reducdo da ocorréncia de infecgdes por Micobactérias
de Crescimento Rapido - MCR em servicos de satde.
ANVISA; 2009.

Brasil. Agéncia Nacional de Vigilancia Sanitaria
(ANVISA). Resolugdo RDC n. 31, de 4 de julho de
2011. Dispde sobre a indicagdo de uso dos produtos
saneantes na categoria “Esterilizante”, para aplicagao
sob a forma de imersdo, a indicacdo de uso de
produtos saneantes atualmente categorizados como
“Desinfetante Hospitalar para Artigos Semicriticos” e
da outras providéncias. ANVISA, 2011.

Kaigen Co. Ltd. Catalogo do equipamento Clean Top
WM-S, versdo para mercado brasileiro. [Internet]
lacesso em 25 ago 2012]. Disponivel: http:/www.
omed-catalogue.com/UserFiles/File/Kaigen.pdf

Ministério da Saude (BR). Secretaria de Ciéncia,
Tecnologia e Insumos Estratégicos. Diretrizes
metodolégicas: elaboragdo de pareceres técnico-

430

Cogitare Enferm. 2014 Jul/Set; 19(3):423-32



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

cientificos. 32 ed. Brasilia (DF): Ministério da Sadde;
2011.

Canadian Agency for Drugs and Technologies in Health
- CADTH. Sterilization Equipment and Requirements
for Endoscopy Equipment: A Review of the Clinical
Evidence and Guidelines. Canadd, 2012.

Pineau L, Desbiquois C, Marchetti B, Duc DL.
Comparison of the fixative properties of five disinfectant
solutions. J. Hosp. Infect. 2008;68:171-7.

Balsamo AC, Graziano KU, Schneider RP, Antunes
Junior M, Lacerda RA. Remocao de biofilme em canais
de endoscépios: avaliagdo de métodos de desinfeccao
atualmente utilizados. Rev Esc Enferm USP. 2012;46(n.
esp):91-8.

Kovaleva ], Degener JE, Van Der Mei HC. Mimicking
disinfection and drying of biofilms in contaminated
endoscopes. J. Hosp. Infect. 2010;76:345-50.

Souza RQ), Torres LM, Graziano KU, Turrini RNT.
Microrganismos da subclasse Coccidia: resisténcia
e implicagdes para o processamento de materiais
de assisténcia a salde. Rev Esc Enferm USP.
2012;46(2):466-71.

Lorena NSO, Duarte RS, Pitombo MB. Infeccao
por micobactérias de crescimento rapido apés
procedimentos videocirlrgicos: a hipotese do
glutaraldeido. Rev. Col. Bras. Cir. 2009;36(3):266-7.

Duarte RS, Lourenco MC, Fonseca LS, Ledao SC,
Amorim EIL, Rocha IL, et al. Epidemic of postsurgical
infections caused by Mycobacterium massiliense. J.
clin. microbiol. 2009;47(7):2149-55.

Lorena NSO, Pitombo MB, Bettini M, Cortes PB, Maya
MCA, Silva MG, et al. Mycobacterium massiliense
clone BRAT00 associado a infecgdes pds-cirdrgicas:
resisténcia a altas concentragdes de glutaraldeido e
produtos alternativos para desinfeccdo de alto nivel.
Acta cir. bras. 2010;25(5):455-9.

Ministério da Sadde (BR). Portaria n. 3.012 de 1° de
dezembro de 2009. Torna publica a proposta de
Projeto de Resolugdo “Regulamento Técnico Mercosul
para Produtos com Acdo Antimicrobiana Utilizados
em Artigos Criticos e Semicriticos, Areas Criticas e
Semi-Criticas e Esterilizantes”. Didrio Oficial da Unido.
n. 230 - 02/12/09 - p.70. Imprensa Nacional, Brasilia
(DF): Ministério da Satde, 2009.

Aggarwal R, Chaudhary U, Goel N, Kumar V,
Ranjan KP. Evaluation of microbiocidal activity of
superoxidized water on hospital isolates. Indian j.
pathol. microbiol. 2010;53(4):757.

Soares JB, Goncalves R, Banhudo A, Pedrosa ).
Reprocessing practice in digestive endoscopy units
of district hospitals: Results of a Portuguese National

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Survey. European J. Gastroenterol. Hepatology.
2011;23(11):1064-8.

Spinzi G, Fasoli R, Centenaro R, Minoli G. Reprocessing
in digestive endoscopy units in Lombardy: results of a
regional survey. Dig Liver Dis. 2008;40(11):890-6.

Kim SY, Lee HS, Hyun JJ, Seo MH, Yim SY, Oh HY,
et al. Comparison on the efficacy of disinfectants
used in automated endoscope reprocessors: PHMB-
DBAC versus orthophthalaldehyde. Clin. Endosc.
2011;44(2):109-15.

Hsu CW, Lin CH, Wang JH, Wang HT, Ou WC, King
TM. Acute rectocolitis following endoscopy in health
check-up patients--glutaraldehyde colitis or ischemic
colitis? Int ] Colorectal Dis. 2009;24(10):1193-200.

Kara M, Turan |, Polat Z, Dogru T, Bagci S. Chemical
colitis caused by peracetic acid or hydrogen peroxide:
a challenging dilemma. Endoscopy. 2010;42(Supp!
2):3-4.

Clemens JQ, Dowling R, Foley F, Goldman HB,
Gonzalez CM, Tessier C, et al. Joint AUA/SUNA white
paper on reprocessing of flexible cystoscopes. ]. urol.
2010;184(6):2241-5.

Chroneou A, Zimmerman SK, Cook S, Willey S, Eyre-
Kelly ), Zias N, et al. Molecular typing of mycobacterium
chelonae isolates from a pseudo-outbreak involving
an automated bronchoscope washer. Infect. control
hosp. epidemiol. 2008;29(11):1088-90.

Coriat R, Chaput U, Ismaili Z, Chaussade S. What
induces colitis? Hydrogen peroxide or peracetic acid.
Endoscopy. 2008;40(3):231.

Petersen BT, Chennat ], Cohen J, Cotton PB, Greenwald
DA, Kowalski TE, et al. Multisociety guideline on
reprocessing flexible gastrointestinal endoscopes:
2011. Gastrointest. endosc. 2011;73(6):1075-84.

Irie T, Miura N, Sato I, Okamura M, Echigo N, Goto T.
The occurrence of injury and black denaturalization of
the lips, tongue, and pharynx because of phtharal use
for disinfection of transesophageal echocardiographic
equipment and establishment of a safe disinfection
method. ). cardiothorac. vasc. anesth. 2012;26(2):18-
19.

Cooper DE, White AA, Werkema AN, Auge BK.
Anaphylaxis following cystoscopy with equipment
sterilized with Cidex OPA (ortho-phthalaldehyde): a
review of two cases. ] Endourol. 2008;22(9):2181-4

Suzukawa M, Komiya A, Koketsu R, Kawakami A, Kimura
M, Nito T, et al. Three cases of ortho-phthalaldehyde-
induced anaphylaxis after laryngoscopy: detection of
specific IgE in serum. Allergol Int. 2007;56(3):313-6.

Hasegawa G, Morinaga T, Ishihara Y. Ortho-

Cogitare Enferm. 2014 Jul/Set; 19(3):423-32

431



39.

40.

41.

42.

phthalaldehyde enhances allergen-specific IgE
production without allergen-specific IgG in ovalbumin-
sensitized mice. Toxicol. Lett. 2009;185(1):45-50.

Cooper DE, White AA, Werkema AN, Auge BK.
Anaphylaxis following cystoscopy with equipment
sterilized with cidex OPA (ortho-phthalaldehyde): a
review of two cases. J. endourol. 2008;22(9):2181-4.

Souza JLS, Ribeiro TM, Borges LV, Silva JGN.
Electrolyzed acid water can cause colitis? Endoscopy.
2008;40(7): 620

Statham MM, Willging JP. Automated high-level
disinfection of nonchanneled flexible endoscopes:
Duty cycles and endoscope repair. Laryngoscope.
2010;120(10):1946-9.

Granados DCA, Jones MY, Thiphasone KT et al.
Outbreak of pseudomonas aeruginosa infection
associated with contamination of a flexible
bronchoscope. Infect Control Hosp Epidemiol.
2009;30(6):550-5.

432

Cogitare Enferm. 2014 Jul/Set; 19(3):423-32



