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ABSTRACT

Introduction: Endoscopes have greatly contributed to the prevention and treatment of various
pathologies. However, despite the considerable advance in hospital care made possible by the
advent of such equipment, the use of these devices has brought, beyond the obvious benefits,
the risk of transmission of infection. Objective: To identify the incidence of adverse events
(AD) related to endoscopic procedures. Method: Retrospective cohort study at a Digestive
Endoscopy Service located in Salvador, BA. Gastrointestinal procedures, passive reports by
patients and reports reported by endoscopists, between 2016 and 2018, were included in
this cohort. Data collection occurred between October and November 2018, using our own
instrument. Results: From 2016 to 2018, 21,827 colonoscopies, with an incidence of AE of
0.200%, were performed, and 40,261 upper digestive endoscopies, with incidence of AE of
0.080%, were also performed. In those years, the service performed 62,088 endoscopies,
with a total incidence of AE of 0.100%. The most frequent adverse events were bacteremias,
mucosal laceration, pain and abdominal distension, with an incidence of 0.030%, 0.010%,
0.010% and 0.010%, respectively. Conclusions: This study identified the incidence of AE
related to endoscopic exams, contributing to the formation of data in the area of Brazilian
gastrointestinal endoscopy. The incidence of 0.100% of AE identified here is much lower than
the data in the international literature, as well as the incidence of the types of adverse events
identified, signaling to the control of risks, quality and safety of the endoscopy service studied.

KEYWORDS: Endoscope; Patient Harm

RESUMO

Introducdo: Os endoscopios muito tém contribuido para a prevencdo e tratamento de
varias patologias. Entretanto, a despeito do avanco consideravel na assisténcia hospitalar
possibilitada pelo advento desses equipamentos, a utilizacao desses dispositivos trouxe para
além dos evidentes beneficios, o risco de transmissao de infeccao. Objetivo: Identificar a
incidéncia de eventos adversos (EA) relacionados a procedimento endoscopico. Método:
Estudo de coorte retrospectiva em um Servico de Endoscopia Digestiva localizado em Salvador,
BA. Fizeram parte desta coorte os procedimentos gastrointestinais, as notificacées passivas
feitas pelos pacientes e notificacoes relatadas pelos endoscopistas entre 2016 e 2018. Acoleta
de dados ocorreu entre outubro a novembro de 2018, com instrumento proprio. Resultados:
Durante 2016 e 2018 foram realizados 21.827 colonoscopias, com uma incidéncia de EA de
0,200% e 40.261 endoscopias digestivas altas com incidéncia de EA de 0,080%. Nesses anos,
o servico realizou 62.088 endoscopias, com uma incidéncia total de EA de 0,100%. Os EA
mais frequentes foram: bacteremias, laceracao de mucosa, dor e distensao abdominal, com
incidéncia de 0,030%, 0,010%, 0,010% e 0,010%, respectivamente. Conclusées: Este estudo
identificou a incidéncia de EA relacionados aos exames endoscopicos, contribuindo para a
formacao de dados na area da endoscopia gastrointestinal brasileira. A incidéncia de 0,100%
de EA aqui identificada é muito menor do que os dados da literatura internacional, bem
como a incidéncia dos tipos de eventos adversos identificados, sinalizando para o controle
de riscos, qualidade e seguranca do servico de endoscopia estudado.

PALAVRAS-CHAVE: Endoscopio; Dano ao Paciente
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INTRODUCTION

Over the last decades, fast technological progress in the health
area has driven the increase of several products in hospital care,
including endoscopic equipment.

Flexible endoscopes were introduced in the 1960s and have since
been used worldwide to detect, diagnose and treat several med-
ical conditions, with a decisive contribution to the prevention
and treatment of various conditions. However, despite the sig-
nificant progress in hospital care enabled by such equipment,
the use of these devices has, in addition to the obvious benefits,
increased the risk of transmission of infections more than any
other health product’?34,

According to the risk of infection transmission, endoscopes
are classified as: critical (those that access sterile areas of the
body) and semicritical products (those that contact mucous
membrane surfaces). This equipment must be cleaned and
decontaminated according to its hazard rating. Critical endo-
scopes, like arthroscopes and laparoscopes, must be steril-
ized before use. Semicritical endoscopes, like digestive endo-
scopes, bronchoscopes and colonoscopes, minimally require
high-level disinfection*5.

According to the literature, various microorganisms are involved
in endoscope-associated infections, like Hepatitis B and C
viruses, Salmonella sp, Staphylococcus aureus, Klebsiella pneu-
monia, Enterococcus spp, Pseudomonas aeruginosa, Mycobacte-
ria, parasites, among others>*>¢7 which points to the infectious
risks related to these procedures and makes infection prevention
an important objective to ensure patient safety"?34,

Endoscope-related infections can be transmitted in many ways:
a) patient-to-patient microorganisms through contaminated
equipment; b) from the gastrointestinal tract to susceptible
organs of the body, through the bloodstream during endoscopy
and c) from the patient to endoscopy professionals and perhaps
from professionals to patients?®.

To date, most episodes of endoscopy-related pathogen trans-
mission have been associated with failure of the cleaning,
disinfection, rinsing or storage processes of these devices.
There are no reported cases of infection transmission when
endoscope reprocessing is done according to well-established
prOtOCOlS1’2’3‘4’5’6‘7’8'9‘10’11‘12.

Generally speaking, endoscope reprocessing is a multi-step
process that makes contaminated endoscopes safer for their
next use. It includes meticulous cleaning, complete immer-
sion in a high-level disinfectant/sterilizer, rinsing with pota-
ble water, irrigation of internal channels with 70% alcohol,
drying and storage"24%67:8,

Some factors may contribute to failure in endoscope reprocess-
ing, like: complex endoscope structure that makes cleaning
and disinfection difficult (channels, closed angles, joints, long
length); lack of standardized and properly enforced decontam-
ination protocols; insufficient devices to meet the demand of
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procedures; poor training of professionals responsible for clean-
ing and disinfecting equipment; contamination of water used
to rinse equipment, failure of cleaning and disinfection of such
equipment, among others!%1213,1415,16,17,

Some studies point to the importance of biofilm growth in endo-
scope channels. Not only does this compromise the cleaning
and disinfection process, but it also contributes to the anti-
microbial resistance phenomenon and consequent decontam-
ination failure>®78, The emergence of carbapenen-resistant
enterobacteria in patients undergoing endoscopic retrograde
cholangiopancreatography has raised infection control ques-
tions in these units>'.

Infection data associated with endoscopic procedures are pub-
lished frequently. The American Association of Gastrointestinal
Endoscopy estimates an infection rate of one for every 1.8 mil-
lion endoscopic procedures performed in the United States”:8%1.
Although this incidence is considered low in relation to the num-
ber of procedures performed, it is a frequent infection related
to the use of medical devices. Additionally, it is assumed that the
true incidence of infection transmission may not be identified
due to inadequate or non-existent systems of surveillance and
monitoring of adverse events (AE) after these exams. In this con-
text, it is difficult to assess the real risk of infection for patients
undergoing endoscopy?>7:810,

Given the relevance of problems related to the use of endoscopic
equipment for public health, and in view of the scarcity of data
published about AE in Brazilian endoscopy services, this study
sought to answer the following guiding question: what is the inci-
dence of AE related to gastrointestinal endoscopic procedures
in Brazil? In this sense, it aimed to identify the incidence of AE
related to gastroendoscopic procedures.

METHOD

This is a dynamic retrospective cohort study conducted at
a Digestive Endoscopy Service located in the city of Salvador,
state of Bahia, Brazil. The service is private and health insur-
ance-based. It exclusively performs digestive and colonoscopic
endoscopic procedures on a day hospital basis, with a volume of
approximately 90 daily procedures.

This institution was chosen because it is the service that per-
forms the largest number of outpatient endoscopic procedures
in the state of Bahia and because the authors of this study work
in the aforesaid institution.

In this service, all patients are instructed verbally and with
the help of a booklet to report any symptoms after endoscopic
procedures. In the case of patient notification, the Hospital
Infection Control Service conducts an epidemiological inves-
tigation to identify whether the symptoms reported by the
patients are associated with the endoscopic procedure done at
the institution.
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This cohort included the notifications of AE reported by patients,
as well as those reported by endoscopists in the period between
2016 and 2018, during which 62,088 gastroendoscopic proce-
dures were done at the institution.

Data collection was performed from October to November 2018,
with the help of a proper instrument to record the variables of
interest to this research: number of endoscopic procedures done,
number of related AE and description of these events. Data from
AE reports related to endoscopic procedures prepared by the
Hospital Infection Control Service of the studied institution were
used. Data were stored and analyzed using Epiinfo software.

This study used primary and unpublished data. It did not have
interviews with human beings either individually or collectively,
which means it is exempt from submission to the Research Eth-
ics Committee according to article VII of Resolution n. 466 of
December 12, 2012, which deals with research ethics. Contact
was made with the Board to expose the research objectives,
receive permission to conduct the research, ensuring the confi-
dentiality of the collected data. It was approved by the institu-
tion’s Ethics Committee under Opinion n. 022/2018.

RESULTS

Table 1 describes the number of endoscopic procedures done in
the service from 2016 to 2018 (January to November), as well
as the identified AE. During this period, 21,827 colonoscopic
procedures were performed, with a total incidence of AE of

Costa EAM et al. Adverse events in gastrointestinal endoscopy

0.200%. 40,261 upper digestive endoscopies were performed and
the total incidence of AE was 0.080%. In the years of this study,
the service performed 62,088 endoscopic procedures, with a
total incidence of AE of 0.100%. The incidence of 0.100% of AE
is observed between 2016 and 2017, with a decrease to 0.080%
in 2018.

The Figure shows the number of AE notified in colonoscopy and
upper digestive endoscopy procedures in the years studied.

It is observed that there was no significant variation of AE in
these years. The incidence of AE in colonoscopy ranged from
0.200% to 0.100% and the incidence of upper digestive endoscopy
from 0.100% to 0.060%, with a decreasing trend in 2018.

The percentage distribution of reported AE in the studied service
is described in Chart 2.

Chart 2 describes the AE identified in the period. Bacteremia,
mucosal laceration, pain and abdominal distension are the most
frequent events, with a total incidence of 0.030%, 0.010%, 0.010%
and 0.010%, respectively. There were three cases of intestinal
perforation after colonoscopy with an incidence of 0.010%.

DISCUSSION

Worldwide data on AE related to flexible gastrointestinal endos-
copy are scarce. For the North American Society of Gastrointesti-
nal Endoscopy, AE related to gastrointestinal endoscopy are rare
and include infection, perforation, and hemorrhages'?.

Chart 1. Incidence of adverse events reported in colonoscopy and endoscopy procedures from 2016 to 2018, Salvador, Bahia, Brazil.

. : . . N. of adverse events Total endoscopic
Ye N. colonoscopic N. of adverse events in N. of upper digestive N . :

ears rocedures colonoscopy (%) endoscopy procedures 1A W 07 S5 OIS I
P endoscopy (%) adverse events (%)
2016 7,741 15 (0.200%) 13,739 14 (0.100%) 21,480 (29 - 0.100%)
2017 7,752 12 (0.100%) 14,274 11 (0.100%) 22,026 (23 - 0.100%)
2018 (Jan to Nov) 6,334 8 (0.100%) 12,248 8 (0.060%) 18,582 (16 - 0.080%)
Total 21,827 35 (0.200%) 40,261 33 (0.080%) 62,088 (68 - 0.100%)

Source: Infection Control Service of the institution.

N. of reported adverse events

2016

2017 2018

(Jan to Nov)

Total

W Colonoscopy Il UDE O Total

Types of procedures

Figure. Incidence of adverse events reported in colonoscopy and upper Gl endoscopy procedures from 2016 to 2018, Salvador, Bahia, Brazil.
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Chart 2. Percentage distribution of adverse events occurred at the
endoscopy service studied from 2016 to 2018, Salvador, Bahia, Brazil.

N. of reported adverse events

AE N. %

Bacteremia 22 0.030
Mucosal laceration 10 0.010
Abdominal pain 11 0.010
Abdominal distension 7 0.010
Bronchial aspiration 4 0.006
Intestinal perforation* 3 0.010
Rectal bleeding* 4 0.006
Colitis 3 0.010
Diarrhea 3 0.010
Thrombophlebitis 1 0.001

* To calculate the percentage of intestinal perforation and rectal
bleeding, we used the total number of colonoscopic procedures
described in Chart 1.

The literature reports that the incidence of bacteremia after
upper digestive endoscopy with or without biopsy is less than
8%, and this event varies according to the procedure. There
are reports of rates from 0% to 53% after esophageal sclero-
sis, from 1% to 25% after varicose vein ligation and from 2%
to 54% after esophageal dilation. Other infectious compli-
cations reported after upper digestive endoscopy include:
endocarditis, meningitis and/or brain abscesses and bacte-
rial peritonitis® 3151,

The incidence of bacteremia after colonoscopy, with or without
biopsy and polypectomy, ranges from 0% to 25% and from 0% to 1%
after rectosigmoidoscopy. Other complications include: appendi-
citis, bacterial peritonitis, endocarditis, and septicemia'3-'®.

Our cohort study of 62,088 gastroendoscopic procedures
revealed a total incidence of AE of 0.200% for colonoscopy and
0.080% for digestive endoscopy, with an overall AE rate of 0.100%
(68/62,088). These data are lower than those reported in the
literature described above, which reports a total incidence of
bacteremia of less than 8% for upper digestive endoscopy and a
range from 0 to 25% for colonoscopy.

When we compare the indicators identified in this study with the
literature data, questions arise about the methodology used in
the referred studies, type of population studied and follow-up of
these patients after endoscopic procedures. These are import-
ant questions for the purpose of evaluation and comparisons
between international indicators and our indicators.

The patients who undergo endoscopic procedures in the service
studied here are monitored after the examinations, as they are
oriented verbally and with the help of a booklet to report any
signs and symptoms present after discharge. Additionally, the
endoscopists work in the institution and report the AE identified
in their patients. In this sense, the indicators come from an AE
notification surveillance system after the procedures. Despite
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its arguably “passive” methodology, it enables data collection in
the follow-up after endoscopic examinations. This type of infor-
mation is missing in international studies, which also hinders the
comparison of the indicators of this study with those referred to
in literature.

The most frequent AE identified in our study were bacteremia
(0.030%), mucosal laceration (0.010%), abdominal distension
and pain (0.010%) and intestinal perforation after colonoscopy
(0.010%). Bacteremia is the most common AE, and this indicator
is also lower than the post-gastrointestinal endoscopy bactere-
mia data reported in the world literature (“less than 8%” and
range from 0 to 25%?).

The risk of complications and severe AE following colonos-
copy has important implications for the benefits of the col-
orectal cancer screening program'. A meta-analysis study of
1,074 papers identified an intestinal perforation rate after
colonoscopy of 0.5/1,000 and of 0.8/1,000 after colonoscopy
with polypectomy?. Another study that evaluated the inci-
dence of complications within 30 days after colonoscopies
with 21,375 patients found an intestinal perforation rate of
0.2/1,000 examinations?'. Our study identified a total inci-
dence of AE in colonoscopy of 0.2/21,827 examinations. This
indicates a low incidence of complications related to this
procedure, which is so important for colorectal cancer sur-
veillance and prevention.

The ratio of intestinal perforation versus colonoscopic proce-
dures is also the subject of some studies. The literature records
the ratio of one intestinal perforation for every 11,000 colonos-
copic procedures'. Our research identified a perforation ratio of
one for every 7,275 colonoscopic procedures performed, an indi-
cator also lower than that described in the literature. It reveals
a low ratio of colonoscopy-related intestinal perforation in the
researched service.

When analyzing all the AE identified in this study, we
observed that only bacteremia can be associated with fail-
ure in endoscopic equipment reprocessing. Considering that
the incidence of bacteremia identified in this service is much
lower than the literature data, we find this indicator also an
indirect parameter of the quality of the high level cleaning
and disinfection processes adopted there. This is relevant
because effective endoscope reprocessing is key to endo-
scopic patient safety?»23.

CONCLUSIONS

This study identified the incidence of AE related to endoscopic
procedures in a Brazilian service, thus contributing to the pro-
duction of an AE database in the area of Brazilian gastrointesti-
nal endoscopy.

Despite the robustness of the data, this study has a limitation,
since the AE identified here originate from passive patient
reporting and endoscopists’ information, which may contribute
to the omission of other AE, and thus not reflect the actual AE
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rate of this service. Ideally, there should be an active epidemio-
logical surveillance system to search for these events after any
procedure performed on each patient.

The epidemiological indicators of AE presented here are lower
than the endoscopy AE indicators found in international litera-
ture. Despite the aforesaid difficulty in comparing these data,
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