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AgEs el 444,968 20,440 175928 65,145 33598 1,518 2,355
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ERCP, endoscopic retrograde cholangiopancreatography (LHA|4H e B3| 2x2Fs).
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>80 104,830 2,251 22,036 15,963 17,177 309 579
[ 2,414,644 42,563 1,408,590 762,364 120,988 3,878 3,384

ERCP, endoscopic retrograde cholangiopancreatography (LHA|4H iy Ex|2xdE).
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ERCP, endoscopic retrograde cholangiopancreatography (LHA|4& galld a2 X2 dE).
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H 8 2013-2017' 5070 MY FA LHAIZ AlY A%

2013-20174 507 HH A LHA|HE Al A%
He 2013 2014 2015 2016 2017 sHA|
TICH LHAIE
Pyps| 248993 | 262,154 | 253,164 | 278,882 | 286,073 | 1,329,266
A E DI
LHA| A
A8 HIZH 162,365 | 163,294 | 155,426 | 162,436 | 155420 | 798,941
P 115,341 | 116,994 | 117,012 | 124,741 | 124,457 | 598,545
234
H|ZIH 38,492 37,845 39,156 39,442 41,324 196,259
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x| 2 LHA| A
ESD 9225 | 10149 | 5118 | 5548 | 5356 | 3539
REES
EMR 4964 | 5268 | 1318 | 1155 | 1078 | 13,783
LAl B
Polypectomy 1,240 1,286 24,283 22,410 22,433 71,652
Polypectomy | 27,304 | 25738 | 24,611 | 28455 | 31,898 | 138,006
2%Y EMR 21251 | 21,893 | 6229 | 7320 | 7367 | 64,060
ESD 6716 | 6853 | 5118 | 5548 | 535 | 29,591

ESD, endoscopic submucosal dissection (F23} Hi2| HX|<); EMR, endoscopic mucosal resection (T2 & &

%), Polypectomy, Z & =.

ASQMTILYAIZ ZAOIN KZUAIZS 517t 120831740 A[HEQICD 0 5 MO} 42| HH 2L

[ == Ry |

3539671(29.3%)0| % 1, ZHMH &L 71652122 HH X RUAIZ 5 593%S AX|sICt X8 Z2HY

o 5 231657740 AIMEIYD, MU B2l HH L 2959174(128%)0/% 1 ELHHES 13800670

2 59.6%E XIX|SIAUCHE 8).
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2013-2017'd A= 507§ 7|2 LAY A FEE LM AL
2013 2014 2015 2016 2017 SHA| oA
T 58 55 40 59 45 257 514
o
N 438 436 431 449 490 2,244 448.8
zd
Tl 43 42 35 34 33 187 374
oH
A= 301 327 328 346 360 1,662 3324
Tl 8 7 8 2 5 30 6
_?_
N 64 89 89 75 76 393 78.6
HE
Tl 25 34 27 18 30 134 26.8
[HXI-
X2 106 107 85 83 97 478 95.6
AL
. o 174 162 164 178 167 845 169
(HYMS/2EXNSH &
LhAL 13 15 15 27 24 94 18.8
Apat 3 3 4 2 4 16 3.2
7|E} OFEAFT 3 8 3 6 6 26 5.2
SHA| 1,236 1,285 1,229 1,279 1,337 6,366 1273.2
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H 10. 2013-2017H A9 5074 7|24
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B UAIZ BE BES Uy U
20132017\ =& 507 7|BY BR LHAIABE FHET LM U
2013 2014 2015 2016 2017 SHA| o
T 1.184 1122 0.816 1.204 1.204 5.53 1.106
o
A= 8.939 8.898 8.796 9.163 9.163 44959 8.9918
zd
ZTlCt 0.878 0.857 0.714 0.694 0.694 3.837 0.7674
oH
N 6.143 6.673 6.694 7.061 7.061 33.632 6.7264
Tl 0.163 0.143 0.163 0.041 0.041 0.551 0.1102
_?_
A= 1.306 1816 1816 1531 1531 8 16
HE
ZFlCt 0.510 0.694 0.551 0.367 0.367 2489 0.4978
[HXI-
N 2.163 2.184 1735 1.694 1.694 947 1.894
ZIEA D
N e 3.551 3.306 3.347 3.633 3.633 17.47 3494
UM/ 2E X5t 5)
S
0.265 0.306 0.306 0.551 0.551 1979 0.3958
AP
0.061 0.061 0.082 0.041 0.041 0.286 0.0572
7|EF QHE AL
0.061 0.163 0.061 0.122 0.122 0.529 0.1058
'6#74|
25.224 26.223 25.081 26.102 26.102 | 128.732 | 25.7464
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AMERICAN ASSOCIATION FOR
THE STUDY OF LIVER Diseasts

AASLD

GUIDELINE

Guidelines for safety in the gastrointestinal endoscopy unit

EXECUTIVE SUMMARY

Historically, safety in the gastrointesiinal (GI) endos-
copy unit has focused on infection control, particularly
around the reprocessing of endoscopes. Two highly publi-
cized outbreaks in which the transmission of infectious
agents were related to Gl endoscopy have highlighted
the need to address potential gaps along the endoscopy
care continuum that could impacl patient safety.

In 2009, the Centers for Medicare and Medicaid Services
(CMS) Conditions for Coverage eliminated the distinction
between a sterile operating room and a non-sterile proce-
dure room. Hence, Gl endoscopy units are now beld to the
same standards as sterile operating rooms by CMS’
without evidence demonstrating that safety or clinical
outcomes in endoscopy are thereby improved. Although
the American Society for Gastrointestinal Endoscopy
(ASGE) has previously published guidelines on staffing,
sedation, infection control, and endoscope reprocessing
Jor endoscopic procedures (Multisociety guideline on re-
processing  flexible gastrointestinal endoscopes: 2011;
Infection control during GI endoscopy; Minimum staffing
requirements for the performance of GI endoscopy; Multi-
society sedation curriculum for gastrointestinal endos-
copy),”” the purpose of this document is to present
recommendations for endoscopy unils in implementing
and priorilizing safely efforts and lo provide an
endoscopy-specific guideline by which to evaluate endos-
copy units. As a general principle, requirements for safety
ought to be rooted in evidence that demonstrates a benefit
in outcomes. When data are absent, these requirements
may be derived from experis with experience in the safe
delivery of care in the GI endoscopy setting. Additionally,
consideration should be given lo the promotion of effi-
cient care and cost containment, with avoidance of
requirements unsupported by evidence that then con-
tribute to rising healthcare costs.

Copyright © 2014 by the American Society for Gastrointestinal Endoscopy
0016-5107/$36.00
http://dx.doi.org/10.1016/j.gie.2013.12.015

Over the past 2 years, surveyors have called into ques-
tion accepted practices at many accredited endoscopy
unils seeking reaccreditation. Many of these issues relate
to the Ambulatory Surgical Center Conditions for
Coverage set forth by CMS and the lack of distinction
between the sterile operating room and the endoscopy
setting. The following is a summary of issues that have
been faced by endoscopy units throughout the country
along with the ASGE position and accompanying
rationale.

ISSUES AND RATIONALE

1. Issue: Structural requirements for 40-inch doors and
room sizes >400 square feet required of sterile oper-
ating rooms
Position: Standard 36-inch doors, if they accommodate
patient transport mechanisms, and room sizes 180
square feet are adequate and safe for endoscopy units
because they do not use the same large equipment or
number of staff as the operating room.”

2. Issue: Requirement for a written policy on traffic pat-
terns in the endoscopy unit
Position: The unit should define low-risk exposure and
high-risk exposure areas and activities within the
endoscopy unit and describe the attire and personal
protective equipment (PPE) that should be worn
in cach arca. Endoscopy staff can move f[reely
throughout the unit provided that there is appropriate
use and changing of PPE.

3. Issue: Requirement for endoscopy personnel to don full
sterile operating room PPE, including new scrubs, hair
covers, and booties
Position: It is rccommended that staff directly engaged
in GI endoscopy or in processes in which splash or
contamination could occur wcar gloves, face and/or
eye shields, and impervious gowns. Units should
develop policies that are consistent with Occupational
Safety and Health Administration and state-mandated
recommendations for wearing face and/or eye shiclds
or masks.” Scrubs or other attire may be worn from
home because endoscopy is not a sterile procedure.

www.giejournal.org
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Safety in the GI endoscopy unit

Likewise, there is no need for hair covers or booties.
Staff must remove and appropriately discard used PPE
before leaving the procedure area.
4. Issuc: Supervision of moderate scdation
Position: Moderate sedation may be administered safely
under the supervision of a non-ancsthesia physician
who is credentialed and privileged to do so.
. Issue: Role of capnography
Position: There is inadequate data to support the routine
usc of capnography when moderate sedation is the target.
6. Issue: Requirement that 2 nurses (1 monitoring, 1
circulating) arc present when modcrate sedation is
performed
Position: When moderate sedation is the target, a nurse
should monitor the patient and can perform interrupt-
ible tasks. If more technical assistance is required, a sec-
ond assistant (nurse, licensed practical nurse [LPN], or
unlicensed assistive personnel [UAP]) should be avail-
able to join the care team.
7. Issue: Staffing requirements when sedation and moni-
toring is provided by anesthesia personnel
Position: When sedation and monitoring are provided
by anesthesia personnel, a single additional staff person
(nurse, LPN, or UAP) is sufficient to assist with the tech-
nical aspects of the procedure.
8. Issue: Technical capabilities of technicians
Position: Unlicensed technicians who have reccived
initial orientation and ongoing training and are deemed
competent by their units, can assist with and participate
in tissue acquisition during the endoscopic procedure,
including but not limited to the opening and closing
of forceps, snares, and other accessories.

N

BACKGROUND

The overall risk of transmission of healthcare-associated
infections during the performance of endoscopic proce-
dures is estimated to be very low.” Tistorically, according
to the Centers for Disease Control and Prevention,
most cases have occurred from a breach in proper clean-
ing and disinfection of endoscopic equipment. Despite
the low risk of healthcare-associated infections from
endoscopic procedures, outbreaks of certain hospital-
based healthcare-associated infections, such as Clos-
tridium difficile and methicillin-resistant Staphylococcus
aureus, have brought healthcare-associated infections to
the attention of hospital administrators and other stake-
holders and have raised the public's concern over safety
in hospitals. In addition, scveral highly publicized cascs
of hepatitis C infection in the outpatient endoscopy
setting have heightened interest in ensuring safety in
ambulatory endoscopy centers and office-based endos-
copy units. The outbreak of hepatitis C among patients
undergoing endoscopy at 2 facilities owned by a single
physician in Nevada was attributed to improper injection

techniques, whereas an infection control breach among
patients who underwent colonoscopy at 2 U.S. Depart-
ment of Veterans Affairs medical centers in Florida and
Tennessee was attributed to installation of an improper
irrigation valve on the endoscope and failure to change
irrigation tubing between cases.”!” Although the risk of
infections from endoscopic procedures, regardless of
the setting, remains low, these cases highlight the need
o address potential gaps along the endoscopy care con-
tinuum that may impact patient safcty outcomes.””

Changes to the CMS Ambulatory Surgical Center Condi-
tions for Coverage that went into effect in 2009 climinated
the distinction between a sterile surgical room and a
non-sterile procedure room, providing further impetus
for this guideline. As a result of these conditions, non-
sterile  procedure environments, including endoscopy
units, are now held to the same standards as sterile oper-
ating rooms cven though requirements for facilities, infec-
tion control, staffing, and sedation applicable to the sterile
operating room may not be relevant or necessary for
endoscopy units. To date, the Association of periOperative
Registered Nurses and other organizations have set stan-
dards for sterile operating environments.'' This document
is endorsed by organizations with specific expertise in the
safe delivery of care in the non-sterile, Gl endoscopy envi-
ronment, which recognize the important distinction
between the endoscopy and sterile operating room sct-
tings. Safety in the GI endoscopy unit begins with clear
and cffective leadership that fosters a culture of safety
including team work, openness in communication, and
efforts to minimize adverse events. Although issues of
governance and culture are important, they are outside
the scope of this document. Table 1 provides a summary
of the key strategies to maintain safety in the GI endoscopy
unit.

FACILITIES

Facilitics arc the foundation of a unit, the layout of
which should provide a safe environment for patients
and staff. Facilities should be designed to comply with local
and state building codes as well as the National Fire Protec-
tion Association (NFPA) 101 Life Safety Code.'? The spe-
cific version of the Code will depend on currently
accepted practice for CMS and state regulations.'”'* Rec-
ommendations for facility standards are largely based on
expert opinion and put into practice by accreditation
bodies; however, no association with patient outcomes
has been shown.

Recommendations for architectural layout

Each unit should have a designated flow for the safe
physical movement of dirty endoscopes that does not
cross-contaminate clean endoscopes coming out of the
cleaning process and their storage. Although circular flow

364 GASTROINTESTINAL ENDOSCOPY Volume 79, No. 3 : 2014
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Safety in the GI endoscopy unit

cases, additional staff.

be performed.

space at the end of the day.

performing physician.

tasks.

TABLE 1. Summary of the key strategies to maintain safety in the Gl endoscopy unit

Each unit should have a designated flow for the safe physical movement of dirty endoscopes and other equipment.

Procedure rooms vary in size, with more complex procedures requiring greater space for more specialized equipment and, in some
Before starting an endoscopic procedure, the patient, staff, and performing physician should verify the correct patient and procedure to

A specific infection prevention plan must be implemented and directed by a qualified person.
Gloves and an impervious gown should be worn by staff engaged in direct patient care during the procedure.

The unit should have a terminal cleansing plan that includes methods and chemical agents for cleansing and disinfecting the procedural
For patients undergoing routine endoscopy under moderate sedation, a single nurse is required in the room in addition to the
Complex procedures may require additional staff for efficiency but not necessarily for safety.

At a minimum, patient monitoring should be performed before the procedure, after administration of sedatives, at regular intervals
during the procedure, during initial recovery, and before discharge.

For cases in which moderate sedation is the target, the individual responsible for patient monitoring may perform brief interruptible

For cases in which moderate sedation is the target, there is currently inadequate data to support the routine use of capnography.

is preferable, some units may be constrained by the exist-

ing footprint of the facility.

Recommendations for the endoscopic procedure
room. Endoscopic procedure rooms vary in size, with
more complex procedures such as ERCP requiring greater
space for more specialized equipment and possibly addi-
tional stafl. For endoscopy, procedure rooms should not
be held to the same standards as sterile operating rooms,
which require space for anesthesia support and a greater
number of staff members and bulkier equipment, none
of which are essential for the performance of endoscopy.
Standard endoscopic procedures require less space, with
requirements varying from as little as 180 square feet to
300 square feet.”

The following are issues within the endoscopic proce-
dure room that are related to patient safety:

1. Actual marking of the site is not required for endoscopic
procedures because endoscopy does not involve lateral
right-left distinction levels such as those found in spinal
procedures or those done on multiple structures such as
fingers or toes. Before starting an endoscopic procedure,
the patient, staff, and performing physician should verify
the correct patient and procedure to be performed.

2. A reliable and adequate source for oxygen is required.
Sources may include in-wall or free-standing oxygen.
In some units, carbon dioxide may be used for insuffla-
tion of the GI lumen, but this is not a requirement.

3. A suction source for the equipment and patient must
be present either in-wall or portable. For tubing and
portable suction, the manufacturer’s guidelines must
be followed.

e

. An uninterruptible source of power, supplied either by
a gencerator or battery source is required. The purposc
of a secondary power source is to allow completion of
the current procedure in the event that the primary po-
wer source mallunctions. Procedures should not be
started when the only source of power is the secondary
source.

. Units must practice fire safety in adherence with the
NFPA 101 Life Safety Code, which also dictates the num-
ber and type of electrical outlets tied to the generator.'”
The NFPA 101 Life Safety Code recommends that not all
outlets be tied to the generator in case the generator
fails to disengage once power is restored.

6. The unit's defibrillator and crash cart should be
checked at the beginning of each day to ensure that
all components are functional, fully stocked, and readily
accessible.

. The routine monitoring of temperature and humidity
within the endoscopic procedure area, although advo-
cated by CMS to theoretically curtail growth of microor-
ganisms and reduce fire hazard, has not been associated
with safety outcomes in endoscopic units. In the
absence of published guidelines on the optimal ranges
for these parameters, routine monitoring of tempera-
ture and humidity is not currently warranted.'

. Puncture-resistant containers for biohazardous materials
and sharps should be located so that sharps are not
passed over the patient.'”

9. If special therapeutic procedures are planned, specific

room features may be required, such as leaded walls

when flat-table fluoroscopy is utilized.'®

N

X
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Safety in the GI endoscopy unit

Recommendations for the endoscopic recovery

area

1. The recovery bays should provide privacy and sufficient
space for monitoring and care. The minimum space per
bay has not been established. Unit facilities must be able
to provide the level of recovery appropriate to the level
of sedation utilized."”

Recommendation for storage of supplies

1. Sterile supply items such as intravenous (IV) solutions
should be protected from splash contamination
during cnvironmental cleaning (8-10 inches off the
floor), damage from compression (stacking only ridged
containers), and water damage (no storage under
sinks).

2. Units should have a process for periodically verifying
that supplies marked with an expiration date have not
cxpired. Compliance with this process should be
documented.

INFECTION CONTROL

ASGE has published several guidelines detailing ways
to minimize the risk of transmission of infection within
the endoscopy unit.”'* In addition to meticulous endo-
scope reprocessing, a specific infection prevention plan
must be implemented to prevent the transmission of
pathogens in the unit and to provide guidance should
a breach occur. Active Infection Prevention Surveillance
programs and ongoing educational and competency eval-
vation of staff regarding activities within the preproce-
dure, intraprocedure, and postprocedure phases are
necessary to ensure overall safety of patients and health-
care workers. Infection prevention plans for a specific
unit must be directed by a qualified person. Although
state regulations may vary, CMS allows the unit to
designate the specific training and competency of the
individual.

The infection prevention plan must be documented in
writing and should include a set of policies and procedures
appropriate for and targeted to the specific procedures
performed in addition to likely sources of nosocomial
infection in the unit. The plan should include a process
for the ongoing assessment of compliance with the pro-
gram and methods for correction.

Standard precautions, the minimum infection preven-
tion practices applicable to all patient care regardless of
the suspected or confirmed infection status of the patient,
arc the foundation of a sound infection prevention strat-
egy. These include:

. Hand hygiene

PPE

. Safe medication administration practices

. Safe handling of potentially contaminated equipment or
surfaces in the patient environment.”

WV DN

Recommendations for hand hygiene
Proper hand washing is considered to be the corner-

stone of preventing the transmission of pathogens.

1. Hand hygiene should be performed before patient con-
tact (even if gloves are to be worn); after patient contact
and before exiting the patient care area; after contact
with blood, body fluids, or contaminated surfaces
(even if gloves are worn); before performing invasive
procedures (ie, placement or access of intravascular
lines); and after glove removal.”’

2. The use of soap and water is required when hands are
visibly soiled and after caring for patients with known
or suspected infectious causes of diarrhca such as
C difficile. Otherwise, the use of alcohol-based hand
agents is adequate.”!

Recommendations for PPE
The unit should have written policies and procedures

regarding PPE that defines activities in which PPE should
be worn and the appropriate type.”* For sterile environ-
ments, the use of PPE is commonly dictated by the traffic
pattern and location of care, defined as unrestricted,
semi-restricted, and restricted areas.”” In contrast, in
the non-sterile endoscopy environment, the use of PPE
is dependent on the degree to which staff have the po-
tential to come into direct contact with patients and their
bodily fluids during specific activities, rather than the
location of care. The risk of exposure can be categorized
into low-risk exposure and high-risk exposure, which are
defined as follows:

1. Low-risk exposure: Any personnel not in direct contact
with a contaminated endoscope, device or bodily fluid
or with the potential for splash contamination. For
example, personnel entering the procedure area for a
brief period of time who are not involved in direct pa-
tient care are considered at low-risk exposure.

2. High-risk exposure: Any personnel working in direct
contact with a contaminated endoscope, device, or
bodily fluid or any personnel in direct patient care
with the potential to come into contact with a contam-
inated endoscope, device, or bodily fluid.

Low-risk exposure activities require no PPE. Personnel
whose exposure status may change during an endoscopy
procedure should have immediate access to PPE should
the need arise. High-risk exposure activities require the
use of gloves and impervious gowns. Because of the po-
tential for splash exposure to the face, individual units
should develop policies based on Occupational Safety
and Health Administration and statc-mandated recom-
mendations for wearing face and/or eye shields or
masks.”* Hair and shoe covers and gown classifications
above Association for the Advancement of Medical Instru-
mentation level 1 are often included in PPE recommenda-
tions.”" These items generally are mandated for the sterile
operating room cnvironment, but there is no cvidence to

366 GASTROINTESTINAL ENDOSCOPY Volume 79, No. 3 : 2014

www.gicjournal.org

-123 -



Safety in the GI endoscopy unit

support their requirement or benefit in the non-sterile

endoscopy environment.

1. Staff must remove and appropriately discard used PPE
before Icaving the procedure room. PPE should not
be reused or worn to care for more than 1 patient.

. Scrub attirc may be worn from home, because endo-
scopic procedures are performed in a non-sterile
environment.

3. Individuals may elect to wear regular clothing covered
by an impervious gown. There is no requirement to
change clothing once the individual arrives at work.

4. If clothing under the procedure room attire is contami-
nated with a significant amount of blood or body fluids,
the items should be placed in a bag, identified as a
potential biohazard, then sent for cleaning to a laundry
facility capable of properly cleaning and disinfecting
clothing used in healthcare settings.

[3S]

Recommendations for safe medication

administration practices
Safe medication administration practices promote safety

in medication administration and have become a highly
scrutinized activity within healthcare,”” in part because of
evidence of pathogen transmission resulting from the
improper use or rcusc of syringes, multiple-dose drug
vials, and IV equipment. The Centers for Disease Control
and Prevention and ASGE have issucd guidelines outlining
safe injection practices.”'”* Units should adhere to the
following:

1. Preparing medications for multiple patients should be
done in an area away from direct patient care or proce-
dure rooms.

2. Units should appropriately label all medications,
including those used for sedation, unless the medica-
tion is for immediate use (prepared and adminis-
tered immediately without leaving the provider's
hand).”®

3. Medications marked either on the container or noted

in the package insert as “single patient use” should

be used for a single patient only and any remaining
drug should be discarded.

. Units should use new fluid administration sets (eg, IV
tubing) for each patient.

5. Units should prepare and administer injections by
using aseptic technique (ie, cleansing the access dia-
phragms of medication vials with 70% alcohol before
inserting a device in the vial). Single-dose vials, am-
pules, bags, or bottles of IV solution should be used
for a single patient only.

6. Usc of a single-dose vial is preferred over multiple-
dose wvials, particularly when medications will be
administered to multiple patients.”

. If a multiple-dose vial will be used for more than
1 patient, they should remain in a centralized medica-
tion area and should not enter the patient procedure
arca. Thesc should be dated when opened and

NN

~J

discarded according to protocols, in compliance with
nationally accepted guidelines, such as those pub-
lished by the Centers for Disease Control and
Prevention.”’

. Units should not re-use a syringe to enter a medication

vial or solution, cven with a new needle.

9. Units should not use the same syringe to administer
medications to multiple patients regardless of whether
the needle is changed or an intervening length of IV
tubing is used.

10. Units should dispose of used syringes and needles at
the point of usc in a sharps container that is closable,
puncture-resistant, and leak-proof.

11. Units should develop a clearly defined policy for the
management of sharps and sharps-related injuries,
including the reporting of blood and body fluid
exposures. This should be in compliance with federal,
state, and local guidelines.

12. Units should maintain a log of sedation medications
wasted between patients that can be used to reconcile
used and wasted vials at the end of the day.

13. If tubes of lubricant are used for more than one exam-
ination, the unit should observe appropriate infection
control habits and discard any tube that has potentially
been contaminated.

14. Although the multiple-society guideline recommends
using sterile water in the irrigation bottle, it is accept-
able to use tap water because this has been shown
to be safe.”” The rates of bacterial cultures are
no different with the use of tap water versus sterile
water, and neither has been associated with clinical
infections.”!

15. Units should follow federal and state requirements for
the protection of healthcare personnel from exposure
to blood-borme pathogens.

jo.o]

Recommendations for safe handling of
potentially contaminated equipment or
surfaces

Environmental cleaning of surfaces with an appropriate

Environmental Protection Agency-labeled disinfectant is
mandatory, especially for surfaces that are most likely to
become contaminated with pathogens, such as those in
close proximity to the patient (eg, side rails) and other
frequently touched surfaces in the unit. Facility policies
and procedures should address prompt and appropriate
cleaning and decontamination of spills of blood or other
potentially infectious material.*** Units should:

1. Maintain material safety data sheets for all chemicals
uscd for cleaning and disinfection. These sheets
should detail the safe and proper use and emergency
protocol for a chemical. Material safety data sheets
should be used for training staff on each chemical’s
safe use.

2. Follow the manufacturer’s directions for surface disin-
fection of patient care items.
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O Appropriate contact time of disinfectant to achieve
germicidal kill should be followed.

o Alcohol should not be used to clean environmental
surfaces.

3. Properly clean and disinfect surfaces that are fre-
quently touched by personnel or dirty equipment in
the endoscopic procedure area at the beginning of
the day, between cases, and during terminal cleansing.
Frequently-touched surfaces may include endoscopy
keyboards and video monitors and consoles.

Recommendations for terminal cleansing
Terminal cleansing involves the cleaning of surfaces

to physically remove soil and biofilm, followed by proper
disinfection. Typically, this requires use of 2 distinct
agents because chemical disinfectants are not effective at
cleansing, and cleansing agents are not effective at disin-
fecting surfaces.

1. The unit should have a terminal cleansing plan that in-
cludes methods and chemical agents for cleansing and
disinfecting the procedural space at the end of the day.

. Agents for terminal cleansing should have efficacy in
sporc removal, which may differ from requircments
for agents used in sterile operating rooms.

3. Before the first case of the day, staft should verify that all
procedural and recovery areas have been properly
cleansed.

4. A training and competency assessment program should
be in place for staff members who arc involved in termi-
nal cleansing to ensure proper and safe handling and
usc of the chemicals.

o

Recommendations for reusable medical
equipment

The reprocessing protocol of reusable medical equip-
ment such as endoscopes and endoscopic accessories
must be strictly followed.” The details of reprocessing
according to their Spaulding Classification are well
described.”” These policies should be a part of the
unit’s policies and procedures and core competency
assessment.

Single-use devices as determined by the manufacturer
label or packaging insert may not be reprocessed unless
they are specifically listed in the U.S. Food and Drug
Administration (FDA) 510(k) database. If so, they must
be reprocessed by entities that have complied with FDA
regulatory requirements and have received FDA clearance
to reprocess specific single-use devices.”

Written policies and procedures regarding infection
control for a unit should be documented.

STAFFING

Staffing requirements for the performance of GI endos-
copy should be bascd on what is required to create a safe

environment for the patient and to ensure the safe perfor-
mance of the endoscopic procedure. The minimum safe
staffing of an endoscopy room is outlined in the ASGE
Minimum staffing requirements for the performance of
GI endoscopy.” For patients undergoing routine endos-
copy under moderate scdation, a single registered nurse
(RN) is required. There is no evidence that staffing
beyond a single RN improves the safety of the patient.
There are some circumstances in which additional assis-
tance can be helpful for the technical aspects of the pro-
cedure, such as in ERCP, yet there are no published safety
or clinical outcomes data to support the routine usc of a
circulating nurse for endoscopic procedures. Guidelines
for staffing requirements in other settings, such as the
sterile operating room, do not apply to the endoscopic
procedure room because of inherent differences in these
settings.”

Both patient and procedural factors should be consid-
ered in determining staffing requirements. Patient factors
that affect staffing requirements include the level of seda-
tion that is planned (ie, whether the patient is receiving
no sedation, moderate sedation, or deep sedation) and
the medical condition of the patient, which is determined
from the history and physical examination and is reflected
in the American Society of Anesthesiologists (ASA) Physical
Status Classification System score of the patient. Proce-
dural factors include the anticipated length of the proce-
dure and whether the procedure is intended to be
diagnostic or whether a therapeutic intervention  is
planned. Complex interventional procedures, such as
EUS and ERCP may require additional staff for efficiency,
but there is no evidence to suggest that this improves
safety or patient outcomes.

Recommendations for preprocedure staffing

1. Staffing models in the preprocedure area should
support activities required to prepare patients for
endoscopy.

. The ratio of RNs to patients in preprocedure care is
variable depending on the complexity of the patient
mix.

o

Recommendations for intraprocedure staffing

based on level of sedation*

1. No sedation—One assistant (RN, LPN, or UAP) other
than the physician performing the procedure should
be present to assist with the technical aspects of the
procedure.

2. Moderate sedation (also known as conscious sedation)—
Sedation should be directed by a physician who is
credentialed and privileged to do so. Moderate sedation
can be administered by an RN. During the period in
which the patient is sedated, the RN must monitor the
patient for vital sign changes, hypoxemia, and comfort.
The RN may assist with minor, interruptible tasks. In
thc cvent that morc intense technical assistance is
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required, a second assistant (RN, LPN, or UAP) should be
available to join the care team for the technical aspects of
the procedure.

3. Deep scdation—Most institutions require that deep
sedation be administered by an anesthesia professional
such as an anesthesiologist, certified registered nurse
anesthetist (CRNA), or anesthesiologist assistant who

is credentialed and privileged to do so. In this situation,

the anesthesia provider should be responsible [or

administering sedation and monitoring the patient. A

second staff person (RN, LPN, or UAP) is required to

assist with technical aspects of the procedure.*!”

Recommendations for postprocedure staffing

1. An RN is required to monitor patients who have
received sedation until the patient is stabilized and to
assess for adverse events related to the endoscopic
procedure.

2. Once the patient is stable, postprocedure activities such
as providing food or drinks and assistance in changing
clothes can be performed by an RN, LPN, or UAP.

3. The ratio of RNs to patients in the postprocedure setting
is variable depending on the complexity of the patient
mix.

Recommendations for training

1. Sedation—Scdation should be administered by an RN
under the supervision of the endoscopist who is creden-
tialed and privileged to do so or by anesthesia personnel
(physician or CRNA) who are credentialed and privi-
leged to do so. These individuals should be specifically
trained in endoscopic sedation, including the modes of
action and adverse cvents of the sedative agents being
used. This training should be documented. The staff
administering sedation must have the knowledge and
skills to recognize when the sedation level becomes
deeper than planned and to manage and support pa-
tients’ cardiopulmonary responses to sedation accord-
ingly. On verification of the RN’s training, the unit
should document the privileging of the RN to provide
moderate sedation under the direct supervision of a
physician. LPNs and UAPs are not qualified to administer
sedation.

2. Technical assistance—Technical assistance can be pro-
vided by a variety of staff members, including UAPs,
LPNs, RNs, and GI technicians. Training in the use of
endoscopic equipment, accessories, and ancillary equip-
ment should be documented and include an objective
assessment of initial competence and annual compe-
teney testing thereafter to ensure and document that
skills are maintained.

3. Basic and advanced cardiac life support—All staff with
clinical responsibilitiecs must have basic life support cer-
tification. At least one individual with advanced cardiac
life support certification must be present in the unit
when patients are present.

4. A written policy on staff training along with the type and
frequency of core competency assessment should be
documented.

ENDOSCOPIC SEDATION

Sedation can improve the quality of GI endoscopy, the
likelihood of a thorough and complete examination,
patient satisfaction, and patient willingness to undergo ex-
amination or reexamination. The choice of specific seda-
tion agents and the level of sedation targeted should be
determined on a case-by-case basis by the endoscopist in
consultation with the patient. Endoscopy without sedation
may be appropriate in some instances. For a detailed
discussion including supporting evidence, please refer to
the 2008 ASGE guideline: Sedation and Anesthesia in GI
Endoscopy."’

Recommendations for the sedation-related

environment

1. Units should comply with applicable federal and
state laws regarding licensure and/or certification of
all staff involved in the administration and moni-
toring of sedation and document training and
competencies.

. Established discharge criteria should be attained before
discharge from the endoscopy unit. Patients who
received IV sedation during their endoscopic procedure
should be discharged in the presence of a responsible
individual. A written policy on discharge requirements
should be documented.

3. An agreement should exist between the unit and a hos-
pital facility for the transfer of patients who require esca-
lation of care. A written transfer agreement should be
documented.

4. A focused history and physical examination, including
the patient’s current medications and ASA classifica-
tion, should be completed before the start of the
procedure."’

o

Recommendations for sedation-related

equipment

1. All sedation-related equipment, before initial use and
then at intervals dictated by the manufacturer’s guide-
lines, should be examined and verified to be in proper
working order by a qualified biotechnician.”

2. Oxygen, suction for the mouth, and electronic
cquipment that can monitor and display pulse,
blood pressure, oxygen saturation, and continuous
electrocardiographic rhythm assessment should be
available in the procedure room. A written policy
for equipment checks and maintenance should be
in place. A log to monitor compliance should be
maintained.
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Recommendations for patient monitoring

1. All patients undergoing endoscopy should be moni-
tored, the frequency of which depends on procedural
and patient factors (eg, type of sedation, duration and
complexity of procedure, patient condition). At a mini-
mum, monitoring should be performed before the pro-
cedure, after administradon of sedatives, at regular
intervals during the procedure, during initial recovery,
and just before discharge.”

. Units should have procedures in place to rescue pa-
tients who are sedated deeper than intended.>'”?77%
3. When the target level is moderate sedation (also known

as conscious scdation):

o The individual assigned responsibility for patient
monitoring may perform brief, interruptible tasks.">

o Minimal monitoring requirements include electronic
assessment of blood pressure, respiratory rate, heart
rate, and pulse oximetry combined with visual moni-
toring of the patient’s level of consciousness and
discomfort.

o Currently, there are inadequate data to support the
routine or required use of capnography during
endoscopic procedures in adults when moderate
sedation is the target.”?”*"

4. When deep sedation is targeted:

0 The individual responsible for patient monitoring
must be dedicated solely to that task and may
not perform any other function during the
procedure.””

o The usc of capnography in EUS, ERCP, and colonos-
copy to assess the adequacy of ventlation may
reduce the incidence of hypoxemia and apnea, ™"
but its impact on the frequency of other sedation-
related adverse events such as bradycardia and hy-
potension is unknown. As such, capnography may
be considered for the performance of endoscopy
under deep sedation. However, there is no safety
data to date to support the universal use of capnog-
raphy in such cases.

0 Documentation of the clinical assessments and
monitoring data during sedation and recovery is
required.

o

Recommendations for medications

1. Written policies detailing the methods of drug storage,
monitoring of drug inventory and expiration dates,
and documentation of compliance with these policies
are required.

2. There should be an individual qualified by training and
licensure (such as a physician or pharmacist) who is
directly responsible for overseeing medication usage
in the unit.

3. Medications should be securely stored under environ-
mental conditions consistent with the manufacturer’s in-
structions on the label. The use of single-dosc vials for

all sedative and analgesic medications is strongly
recommended.

. Controlled substances should be stored in a double-
locked cabinet, and a daily medication log compliant
with state and federal regulations should be maintained.
Disposal of unuscd narcotics and other controlled drugs
should be witnessed by 2 individuals and documented.

5. Medications should be given only under the order of the

supervising physician or anesthesia professionals when
applicable.

6. Reversal agents for opioids and benzodiazepines should
be readily available.

. Awritten policy should be in place for the identification,
documentation, and review of adverse drug reactions.

TSN

-~

Recommendations for emergency management

1. Appropriate pharmaccutical agents, oxygen, oral suc-
tion, laryngoscope, Ambu bag, and defibrillator should
be readily available in the unit.

. Units should train and periodically provide in-service ed-
ucation for staff in the use of equipment for emergency
management. - Training and assessment of competency
should be documented.

o
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INTRODUCTION

Significant efforts have been dedicated to defining what
constitutes high-quality endoscopy. These efforts, centered
on developing, refining, and implementing procedure-
associated quality indicators'™ have been helpful in pro-
moting best practices among endoscopists and providing
evidence-based care for our patients. At the same time,
the American Society for Gastrointestinal Endoscopy
(ASGE) has gencrated programming to assist physicians
and allied healthcare professionals in understanding how
to translatc quality concepts into practice. With this
work, we now have a stronger sense of how to measure
quality at the patient and procedural level.

A critical component of high-quality endoscopy services
relates to the site of the procedure: the endoscopy unit.
Unlike many procedure-associated quality indicators,
cvidenced-based indicators used to measure the quality
of endoscopy units are lacking. Outside of the United
States, the United Kingdom’'s National Health Services
developed the Global Rating Scale (GRS) in 2004° with
the dual aims of enhancing quality while developing
uniformity in endoscopy unit processes and operations.
This scoring system was the first to assess service at the
level of the endoscopy unit and has been instrumental in
reducing wait times, identifying service gaps, increasing
patient satisfaction, and reducing adverse cevents within
endoscopy units in the United Kingdom.” Additionally,
the GRS has demonstrated that measuring an endoscopy
unit parameter repeatedly and incorporating it into a
quality improvement program leads to improvement for
many indicators.”” Use of the GRS has spread with modi-

Copyright ® 2017 American Society for Gastrointestinal Endoscopy.
Published by Elsevier Inc. This is an open access article under the CC BY-
NC-ND license (http:/creativecommons.org/licenses/by-nc-nd/4.0/).
http://dx.doi.org/10.1016/j.vgie.2017.02.007
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fication and adoption for use in other countries across
Europe™” and Canada.'”"" However, there are limitations
with the GRS. Whether improvements in 1 particular
indicator arc corrclated with other arcas of endoscopy
unit performance and outcomes cannot be ascertained
from the GRS data. Also, the process for developing and
reaching consensus on the GRS indicators has varied
extensively in their rigor and breadth of stakeholder partic-
ipation. To date, no such effort to identify and promote
endoscopy unit-level quality indicators has been per-
formed in the United States.

A compendium of quality indicators for endoscopy units in
the United States is needed to strengthen programming
around the promotion of quality and to give endoscopy units
an organizational framework within which they can direct
their efforts. As healthcare reimbursement in the United
States becomes more dependent upon demonstration of per-
formance and quality, endoscopists, governing organizations,
payers, and patients will be looking for guidance on endos-
copy unit-wide performance. Consequently, the ASGE
convened a taskforce whose primary objectives were to (1)
develop a comprehensive document that identifies key qual-
ity indicators for endoscopy units as defined by the literature
and expert opinion and (2) achieve consensus on these qual-
ity indicators from important stakeholders involved in endos-
copy unit operations and quality improvement (Video 1,
available online at www.VidcoGIE.org).

METHODS

Endoscopy unit quality indicator taskforce

A taskforce composed of a diverse group of 16 represen-
tatives from various GI practice settings both in the United
States and internationally was assembled on May 19, 2013.
The taskforce consisted of gastroenterologists (14) and Gl
nurses (2); 8 of the members also held leadership roles
within their endoscopy units. The tasklforce was further
divided into 5 working subgroups to address the following
domains: (1) patient experience, (2) employee experience,
(3) cfficiency and operations, (4) procedure-related
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endoscopy unit issues, and (5) safety and infection control.
The leader of each working subgroup plus the 2 taskforce
chairs (L.W.D and J.C.) formed the steering committee.

Study design

The project was divided into 3 phases: (1) systematic
literature review and generation of potential endoscopy
unit quality indicators by each of the 5 subgroups; (2)
approval of these potential endoscopy unit quality indica-
tors by the steering committee and then rating of these po-
tential indicators on several parameters by invited
participants using a modifiecd Dclphi mcthod; and (3)
reaching consensus on a final set of endoscopy unit quality
indicators. The steering committee unanimously agreed
upon the methodology as outlined above.

Generation, development, and finalization of
potential endoscopy unit quality indicators

Over the course of 9 months each subgroup leader
conducted a systematic literature review using PubMed,
Google Scholar, Embase, and Medline using key scarch
terms to identify endoscopy unit quality indicators for their
respective domain. In the absence of data that linked
endoscopy unit level indicators with improved patient
outcomes, subgroups relied on expert opinion and existing
regulatory standards. The subgroups initially examined the
work of the United Kingdom’s GRS® and the Canadian
Association of Gastroenterology consensus guidelines on
safety and quality indicators' to help develop a
framework for generating potential endoscopy unit
quality indicators. The subgroups used this framework to
generate a candidate list of endoscopy unit quality
indicators that were then reviewed by the steering
committee. The steering committee subsequently met on
March 7 to 8, 2014, to refine these potential endoscopy
unit quality indicators and unanimously agreed upon
155 potential quality indicators (patient experience, 46;
employee experience, 33; efliciency and operations, 25;
procedure-related, 24; and safety and infection control,
27) for the voting phase of the study.

For the purposes of this guideline, the taskforce defined
a quality indicator as a particular parameter that is being
used for comparison. A quality indicator is often reported
as a ratio between the incidence of correct performance
and the opportunity for optimal performance, or as the
proportion of interventions that achieve a predefined
goal."”

Reaching consensus on endoscopy unit quality
indicators

Given the lack of available data on endoscopy unit qual-
ity indicators, the steering committee used a modified
Delphi method"™"” to reach consensus on which of the
155 proposed indicators to include in the final guideline.
The goal of the Delphi process was to measure 2
main parameters for consensus: (1) the extent to which

respondents agreed with the importance and relevance
of a potential quality indicator and (2) the extent to which
respondents agreed with one another.'® The consensus
process consisted of 2 rounds of onlinc voting using
the REDCap program (UCSF, San Francisco, Calif). Each
participant was randomly assigned to complete a survey
related to 1 of the 5 domains. There were 495 individuals
invited to participate in the survey, including physicians,
nurses, practice managers, and quality officers who were
involved with or impacted by quality in U.S. endoscopy
units.

In the first round of voting, participants provided demo-
graphic information, including gender, role within an
endoscopy unit, and practice setting, and then were asked
o rate each potential quality indicator on the following 4
questions:

e “Is this potential indicator an important parameter
related to the quality of care for a patient in an endos-
copy unit?” (ie, related to quality)

e “Is this a meaningful element of a high-quality endos-
copy unit / important outcome?” (ic, meaningful to
measure)

“Is this feasible to measure?” (ie, feasible to measure)
e “Is your endoscopy unit currently compliant with this

parameter?” (ie, compliance with the indicator in their

own endoscopy unit)

Ratings were based on a S-point scale (1=strongly
disagree, 2=disagree, 3=neutral/uncertain, 4=agree,
5=strongly agrce). Only those respondents who partici-
pated in the first round of voting were invited to partici-
pate in the second round. In the second round,
participants were shown the same set of potential quality
indicators along with the individual’s previous responsc
and the most common response of the overall group for
the question on relatedness of the indicator to quality.
Participants were then asked “How would you now rate
this parameter?” using the same rating scale. Two reminder
emails were sent to all invited participants during the
course of the survey. No incentives were offered.

After both rounds of voling were complete, research
questions were generated by cach subgroup and then
reviewed and unanimously agreed on by the steering
committee.

Invited participants

Given that a number of groups are involved with quality
as it pertains to an endoscopy unit, a broad range of indi-
viduals were invited to participate in the survey. Invited
participants included the nurse manager and medical
director from endoscopy units participating in the ASGE’s
Endoscopy Unit Recognition Program, all members of the
ASGE's Quality Assurance in Endoscopy Committee,
regional presidents of the Society for Gastrointestinal
Nursing Association, and members of the American Gastro-
enterological Association and American College of Gastro-
cnterology’s committees on quality. All respondents were
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TABLE 1. Characteristics of the respond for the opy unit quality indicator survey
Patient Employee Safety and
experience, experience, Efficiency and Procedure-related, infection control,* Total,
n (%) n (%) operations, n (%) n (%) n (%) N (%)
Invited, n 107 90 93 102 103 495
Any partial or complete 35 (32.7) 39 (43.3) 36 (38.7) 32 (31.4) 29 (28.2) 171 (34.5)
response, n (%)
Completed part 1 only, n (%) 12 (11.2) 8 (8.9) 10 (10.8) 8 (7.8) 11 (10.7) 49 (9.9)
Completed part 1 and 2, n (%) 15 (14.0) 30 (333) 25 (26.9) 22 (21.6) 18 (17.5) 110 22.2)
Female gender, n (%) 24 (68.6) 26 (66.7) 21 (583) 15 (46.9) 14 (50.0) 100 (58.8)
Role, n (%)
Physician 15 (42.9) 17 (43.6) 16 (44.4) 18 (56.3) 15 (53.6) 81 (47.6)
Nurse 9 (25.7) 11 (282) 7 (19.4) 5 (15.6) 5(17.9) 37 (218)
Practice manager 5(143) 5(12.8) 6 (16.7) 4 (12.5) 3(107) 23 (13.5)
Quality officer/administrator 3(86) 4 (10.3) 5(13.9) 4 (12.5) 5(17.9) 21 (124)
Other 3(86) 2:05:1) 2 (5.6) 13.1) 0 (0.0) 8 (4.7)
Setting, n (%)
Hospital-based 17 (48.6) 19 (48.7) 18 (50.0) 18 (56.3) 18 (64.3) 90 (52.9)
Ambulatory center 15 (42.9) 16 (41.0) 18 (50.0) 13 (40.6) 9 (32.1) 71 (41.8)
Office suite 3 (86) 3(7.7) 0 (0.0) 0 (0.0) 1(3.6) 7 (4.7)
VA 0 (0.0 1(26) 0 (0.0) 13.1) 0 (0.0) 2(12)

VA, Veterans Administration.
*Note: 1 respondent did not complete the demographics section.

deidentified with respect to name and institution during
the 2 rounds of voting.

Statistical analysis

Respondent characteristics that were collected as
continuous data were presented as means with standard
deviations, whereas categoric data were presented as pro-
portions (Table 1). The median was reported along with
the associated percentage of individuals who reported
that median for each of the questions asked on the first
and second rounds of voting for all of the potental
endoscopy unit quality indicators (Tables 2-6).

Potential indicators had to meet 2 initial requirements to
be considered for inclusion in the final guideline (ie, the
consensus threshold): (1) the indicator had to have a me-
dian of “5” (strongly agree) on the second round of voting,
and (2) the indicator needed to have >80% of respondents
rate that indicator as a “5” on the second round of voting.
Afterward, only the 6 highestrated indicators (ie, those in-
dicators with the highest percentage scores for respondents
rating that indicator a “5” in the second round of voting)
from each domain were included in the final guideline.
Thesce cutoff criteria were established to identify those indi-
cators that were rated most important by respondents and
to provide endoscopy units a feasible framework for which
to identify and start measuring quality indicators. Finally,
from among this group of indicators, the steering commit-
tee identified S priority indicators that were determined
as thosc most compelling to measurc for a high-quality

endoscopy unit. These 5 indicators were selected using
previous definitions of a “high-priority quality indicator”
and were based on clinical relevance and importance, and
evidence or consensus that there was significant perfor-
mance variation of the indicator among endoscopy units.*

To avoid excluding other important endoscopy unit
quality indicators, all potential endoscopy unit quality
indicators, and their representative scores from the survey,
are included in Tables 2 to 6.

Ethical considerations

This study was part of an ongoing quality improvement
project aimed at developing quality indicators for endos-
copy units in the United States. Given that the study was
related to quality improvement and no personal health
information was collected at any time, formal institutional
review was not required.

RESULTS

Survey respondent characteristics

There were 495 individuals that were invited to partici-
pate in the survey. The overall survey responsc rate for
both the first and the second round of voting was 22.2%
(range, 14.0% to 33.3%) with the greatest response rate
in the domains of employee experience and efficiency
and operations. The majority of respondents were female
(58.8%) with respondent’s role in the endoscopy unit
being cither a physician (47.6%) or a nurse (21.8%). Most
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TABLE 2. Survey results using the Delphi method to potential endoscopy unit quality indicators for the Patient Experience domain
1st round voting (n = 27), median (%), 2nd round voting
1 = strongly disagree, 5 = strongly agree {n = 15), median (%)
Patients’ communication needs and Rel, ingful to Feasible to Compliance in own Related to
performance quality measure (%) measure (%) endoscopy unit (%) quality (%)
Communication needs are recorded as 5 5 (64.7) 45 (50.0) 4 (229 5 (80.0)
part of the nursing assessment.
Language translation services are available 5 5(71.4) 5 (743) 5 (58.8) 5 (80.0)
when needed.”
The identity of the interpreter is documented. 4 4 (31.4) 5 (60.0) 4 (286) 5 (75.0)
Patient information is available on all 5 (56.3) 5 (65.6) 4(313) 5 (75.0)
endoscopic procedures performed in the
endoscopy unit that conforms to literacy,
language, and cultural appropriateness of
the patient population cared for by the
endoscopy unit.
The method of provision of information &) 5(51.5) 5 (57.6) 5 (56.3) 5 (75.0)
to the patient is documented.
Endoscopy unit has access to a quiet area 5} 5 (55.9) 5 (58.8) 4 (23.5) 5 (55.0)
that provides privacy for discussions
with patients and care partner(s).
Unit policy discourages the use of family 4 4(17.1) 4 (28.6) 4(25.7) 4 (15.8)
and friends as interpreters.
Rel ingful to Feasible to Compli: in own Related to quality
Sehactiliig ansl sppointrent sty (%) (%) endoscopy unit (%) %)
Patients are informed of their appointment 5 5 (79.4) 5 (79.4) 5 (75.8) 5 (85.0)
(ie, in person, by mail, phone, or email).
A preprocedure review is undertaken to 5 5 (88.2) 5 (79.4) 5 (73.5) 5 (80.0)
screen patients for appropriateness and
to communicate with patients about
key elements of their procedure.”
Methods are in place for identifying appropriate 5 5 (66.7) 5 (57.6) 5 (46.9) 5 (60.0)
surveillance appointment needs, and timely
notification and scheduling of appointments
is provided.
Patients and referring physicians are informed of 5 5 (54.6) 5 (54.6) 4 (18.2) 4 (35.0)
their missed appeintments, with commentary
regarding the potential health consequences
of missed appointments.®
Data on facility costs and quality are available 4 4 (18.2) 5 (51.5) 3(273) 4 (10.0)
and transparent to prospective patients,
families, and referring physicians.
Rel ingful to Feasible to Compliance in own Related to quality
Informed consent quality (%) (%) doscopy unit (%) (%)
Signatures are obtained on a consent form 5 5(82.4) 5(91.2) 5 (87.5) 5 (95.0)
for all patients who are able to sign the form,
and procedures are in place for those who
cannot provide consent independently.
All patients are given an opportunity to ask 5 5 (79.4) 5 (76.5) 5 (76.5) 5 (90.0)
questions about the procedure before the
endoscopy by a professional trained in
the consent process.
Informed consent is obtained and documented 5 5 (79.4) 5(824) 5(727) 5 (80.0)
by the provider performing the procedure.”
Unit has a policy to review informed consent 5 5 (51.4) 5 (51.5) 4 (15.2) 5 (70.0)

forms and process on a regular basis.

(continued on the next page)
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TABLE 2. Continued

Meaningful to

Eeacihl

F to

[« liance in own

Informed consent quality

Published written patient information sheet 5
that includes guidance on frequently asked
questions for all procedures (both endoscopic
and nonendoscopic) performed in the
department is available to patients.

(%)
5(52.9)

(%)
5(57.7)

endo'scopy unit (%)
5 (50.0)

Related to quality
(%)

5 (65.0)

Endoscopy unit has a written policy for 4
withdrawal of consent during an
endoscopic procedure.

4(18.8)

4 (25.0)

3 (333)

3 (70.0)

to

Meaningful to

C 1

Procedural indications quality

The unit adopts standard indications for 5
endoscopic procedures based upon
current national guidelines.®

(%)

(%)

F e in own

5 (79.4)

5 (75.8)

doscopy unit (%)

5 (60.6)

Related to quality
(%)

5(84.2)

Unit policy exists to regularly review the 5
indications for performed procedures
according to published list of standard
indications.

5 (58.8)

5(52.9)

4(14.7)

5 (60.0)

Use of an indication or time-to-procedure 4
interval that is outside of accepted
standards is clearly documented in
the patient’s health record.

4(18.2)

4 (27.3)

3(28.1)

4 (25.0)

Related to

e in own

Communication of results quality

Procedure reports are communicated to 5
referring providers.*

ingful to
(%)

(%)

5 (90.9)

5 (87.9)

d py unit (%)

5 (72.7)

Related to quality
(%)

5 (95.0)

Pathology reports for patients with cancer 5
are dispatched to referrers after the receipt
of the report.*

5(78.8)

5 (75.8)

5 (64.5)

5(90.0)

Pathology reports are received by the 5
endoscopist (or referrer) responsible for
acting upon them within a timely manner.*

The unit uses a process for timely 5
communication of results to referring
providers that complies with HIPAA statutes
and other state or federal privacy guidelines.”

5 (90.9)

5 (78.1)

5 (87.9)

5(78.1)

5 (81.8)

5 (64.5)

5 (87.9)

5 (85.0)

Results (ie, from the endoscopy report) for all 5
inpatients are available in the medical record
before the patient leaves the department.

5 (54.6)

5(51.5)

5 (45.5)

5(722)

If the endoscopist has responsibility for taking 5
action or making recommendations based on
pathology reports, then the time it takes the
endoscopist to act on the results or provide
recommendations is tracked.”

5 (60.6)

5 (51.5)

4(18.2)

5 (65.0)

1 fin ki Ral ]

M ingful to

C. 1

to
quality

Postprocedure ¢
of care

Patients receive discharge instructions that 5
include recommendations for follow-up,
anticoagulation plan, need for antibiotics or
other specific therapy (as indicated), and
timing of resumption of prior medications.*

measure (%)

5(87.9)

F to
measure (%)

5(84.9)

F in own
endoscopy unit (%)

5(81.8)

Related to quality
(%)

5 (90.0)

Process in place for patient to receive a copy 5
of the endoscopy report.

5 (69.7)

5(75.8)

5 (66.7)

5 (90.0)

(continued on the next page)
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TABLE 2. Continued

finati Ral

Postprocedure ¢ d to

M

ingful to

Feasible to

C "

of care quality

Communication of results to the patient and/or 5
family is complete and timely, including
prompt acknowledgement of recognized
adverse events and incomplete or neglected
therapies, or sampling.

measure (%)

5 (81.8)

measure (%)

5 (78.8)

p e in own
endoscopy unit (%)

5 (68.8)

Related to quality
(%)

5 (85.0)

Upon discharge from the endoscopy unit, 5
patients are given instructions, both written
and verbal, that conforms to literacy and
language appropriateness. Instructions
document pertinent procedure findings,
treatment, contact number in case of
emergencies, and follow-up care.*

5 (81.3)

5 (78.8)

5 (63.6)

5 (85.0)

to

ful to

F to

C T

Disaster preparedness quality

Endoscopy unit maintains a written disaster 5
preparedness plan that provides for the
emergency care of all persons in the
facility in the event of fire, natural disaster,
equipment failure, or other unexpected
events or circumstances that are likely to
threaten the health and safety, and they
coordinate the plan with state and local
authorities, as appropriate.”

measure (%)

5 (78.8)

measure (%)

5 (84.9)

P in own
endoscopy unit (%)

5(87.9)

Related to quality
(%)

5(87.9)

Appropriate drills of disaster preparedness 5
plan are performed and documented.

5 (66.7)

5 (74.2)

5(72.7)

5 (87.9)

Related to

M

ingful to

Feasible to

C "

Ability to provide feedback quality

Endoscopy unit has a person or committee 5
responsible for reviewing patient complaints.*

(%)

(%)

K in own
doscopy unit (%)

5 (78.1)

5 (78.1)

5 (64.5)

Related to quality
(%)

5 (85.0)

Basic monitoring and recording of patient 5
comfort and pain levels before, during,
and after the procedure.

5 (84.9)

5 (84.4)

5(81.8)

5 (85.0)

Endoscopy unit has a system for gathering 5|
patient feedback such as satisfaction surveys,
focus groups, or invited comments.

5 (84.4)

5 (81.3)

5(74.2)

5 (80.0)

Actions are planned in response to reported 5
patient complaints.”

5(81.3)

5 (78.1)

5(67.7)

5 (80.0)

Documented process for adjudicating patient 5
grievances exists on the unit, as required
by state or federal law.

5 (75.0)

5 (75.0)

5 (68.8)

5 (80.0)

Patients can submit ad hoc patient concerns 5
or positive comments about their care.

5 (68.8)

5 (63.6)

5 (60.6)

5 (75.0)

Patient is given realistic expectation that some 5
discomfort may be experienced during the
procedure.

5(71.9

5 (62.5)

5 (62.5)

5 (75.0)

Patient comfort and respect (surveys and 5]
nurse records) are reviewed.

5 (56.3)

5 (57.6)

5(56.3)

5 (70.0)

Yield of return from patient satisfaction 5
surveys is tracked and trended.

5(69.7)

5 (75.0)

5(69.7)

5 (70.0)

Patient comfort and respect results (from )
surveys and nurse records) are fed back to
individual endoscopists and the endoscopy
team and are acted upon to ensure issues
have been effectively addressed.

5 (70.0)

5 (67.7)

5 (54.8)

5 (65.0)

(continued on the next page)
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TABLE 2. Continued

to Meaningful to Feasible to Compli; in own Related to quality
Ability to provide feedback quality (%) (%) doscopy unit (%) (%)
Patient satisfaction surveys include questions 5 5 (66.7) 5 (66.7) 4.5 (50.0) 5 (65.0)
regarding the quality of patient information
provided.
Accessibility to facilities (ie, parking, 4 4 (30.4) 5 (54.6) 5 (51.5) 4 (40.0)
way-finding).
Waiting room amenities are conducive to a 4 4 (21.9) 4 (24.2) 4 (39.4) 4 (35.0)

positive patient experience (ie, ambiance,
WiFi, seating, cleanliness, noise).

Indicators that are shaded white had consensus reached on them (ie, median of “5” on the second round of voting for the relatedness parameter with >80% of respondents

rating it a “5”) and were the 6 highest-rated indicators for this domain.

Note: Patients and payers did not participate in the voting process. Both groups were initially invited but opted not to participate.

HIPAA, Health Insurance Portability and Accountability Act of 1996.
*Mandated by national regulatory or accreditation standards.

respondents were located at a hospital-based endoscopy
unit (52.9%), followed by ambulatory endoscopy centers
(41.8%).

There were 155 potential endoscopy unit quality indica-
tors that were assessed. With regard to the individual
parameters related to quality, meaningfulness, feasibility,
and current compliance, the majority of potential indica-
tors had a median of “5” (ie, strongly agree) in each of
these 4 areas on the first round of voting. 66 quality indica-
tors mct our conscnsus threshold (ic, had a median of “5”
with >80% of respondents rating it a “5” in the second
round of voting). From this list, the highest-rated 6 indica-
tors from each of the 4 domains were selected (1 domain
had only 5 indicators that met the consensus threshold),
yielding 29 endoscopy unit quality indicators that were
included in the final guideline.

Feasibility for measuring endoscopy unit
quality indicators

Across all 5 of the domains there was marked variation
in perceived feasibility of measuring the proposed quality
indicators. Although most quality indicators had a median
of “5”in the parameter “Feasible to measure,” the percent-
age of respondents who reported this median ranged from
96.2% to 44.8%. 1t was well recognized that some indica-
tors are clearly significant and deemed meaningful but
are less feasible for measurement and implementation in
practice and therefore limited in application. Those that
were rated highly with regard to feasibility addressed spe-
cific endoscopy unit policies and processes. In contrast,
the feasibility of measuring endoscopy unit quality indica-
tors was rated most difficult in areas where data were
morc detailed, harder to collect, and/or nceded to be
communicated to staff.

Compliance on measuring endoscopy unit
quality indicators

Respondents were asked whether their endoscopy units
were compliant with the proposed quality indicators.

Again, in each of the 5 domains there was marked varia-
tion. Although most potential indicators had a median of
“5” in the parameter “Compliance with indicator in their
own endoscopy unit,” the percentage of respondents
who reported this median ranged from 13.3% to 93.3%.
Similar to the feasibility results, greater compliance was re-
ported for indicators that addressed specific policies or
processes as comparcd with those that focused on gath-
ering and reporting data.

Patient experience

The patient experience domain incorporated 46 proposed
structural and process quality indicators related to 8
subdomains. These subdomains included patients’ communi-
cation needs and performance, scheduling and appoint-
ments, informed  consent, procedural  indications,
communication of results, postprocedure communication
and coordination of care, disaster preparedness, and ability
to provide feedback. Initially, 23 indicators across the 8 subdo-
mains met the initial consensus threshold with the highest-
rated 6 indicators then identified (Table 2). These top 6
quality indicators centered on 3 areas: (1) informed consent
(ie, obtaining necessary signatures and answering patients’
questions), (2) communication of results, specifically to
referring providers, and (3) postprocedure communication
to patients about discharge instructions and the process for
how patients could receive their endoscopy reports. Among
these 6 indicators there was strong agreement during round
1 voting for the “Meaningful to measure” and for “Feasible
to measure” parameters. The majority of voters deemed
their own units to be in compliance with all 6 of these
endoscopy unit quality indicators. Among the originally
proposcd indicators that did not rcach the initial consensus
threshold, 16 had a median of 5 (“strong agreement”) with
less uniformity (<80%), 6 had a median of 4, and 1 had a
median of 3 (“neutral”) in the second round of voting. None
of the proposed indicators had a median of 2
(“disagreement”™) or 1 (“strong disagreement”) on any
paramcter in both rounds of voting.
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TABLE 3. Survey results using the Delphi hod to p ial endoscopy unit quality indicators for the Employee Experience domain
1st round voting (n = 38), median (%), 2nd round voting
1 = strongly disagree, 5 = strongly agree (n = 30), median (%)
Related to  Meaningful to Feasible to Compliance in own Related to quality
Employee orientation quality measure (%) measure (%) endoscopy unit (%) (%)
Employee orientation process is in place 5 5 (64.1) 5 (66.7) 5 (65.8) 5 (70.0)
and documented.*
Current professional physician and nursing 5 5(52.6) 5 (50.0) 5 (54.1) 5 (70.0)
practice guidelines and position statements
are available.
Staff are oriented to HIPAA compliance and 5 5 (65.8) 5 (68.4) 5 (81.1) 5 (66.7)
safety in addition to their job specific tasks.*
Related to  Meaningful to Feasible to G liance in own Related to quality
Employee safety quality (%) e (%) d py unit (%) (%)
Staff are up to date on their influenza 5 4.5 (50.0) 5 (84.6) 5(71.1) 5 (66.7)
vaccinations.
Disruptive staff behavior is addressed and 5 5 (56.4) 4 (43.6) 5 (50.0) 5 (63.3)
resolved.
Organization provides information on 5 5 (61.5) 5 (69.2) 5 (73.0) 5 (53.3)

environmental health and safety policies
that must be followed in the workplace.*

‘Workplace policies include processes to reduce 4 4410 4 (30.8) 5 (55.3) 5(53.3)
or prevent occupational injuries and illnesses
through appropriate training and preventive

activities.”
Related to  Meaningful to Feasible to Compliance in own Related to quality
Employee recognition quality (%) e (%) doscopy unit (%) (%)
Employee recognition program is in place. 4 4 (34.2) 4 (39.5) 4 (42.1) 4 (36.7)
Related to  Meaningful to Feasible to Compliance in own Related to quality
Employee growth quality (%) e (%) d py unit (%) (%)
Organization provides continuing education 5 5 (61.5) 5 (56.4) 4 (43.2) 5 (63.3)
opportunities.
Employees are given opportunities for 4 4 (38.5) 4 (41.0) 4 (39.5) 4 (56.7)
leadership and promotion.
Related to  Meaningful to Feasible to C liance in own Related to quality
Employee feedback quality (%) e (%) d py unit (%) (%)
Unit promotes a culture where staff are 5 5 (80.6) 4 (18.9) 5 (58.3) 5 (90.0)
empowered to raise concerns about safety
and quality in daily operations without fear
of retribution.
Formal staff meetings (including staff and clinic 5 5 (57.9) 5 (79.0) 5(57.1) 5(83.3)
leadership) occur.
Employees have formal avenues of unit and 5 5(62.2) 5 (54.1) 5 (52.8) 5 (73.3)
organizational communication.
System in place for ongoing and regular 5 5 (66.7) 5 (51.4) 45 (47.2) 5 (70.0)
feedback from staff on the quality of their
work environment.
Employees receive results of employee feedback 5 5 (48.7) 5 (59.5) 5 (41.7) 5 (63.3)
surveys.
Employees are invited to provide job satisfaction 5 5 (54.1) 5 (62.2) 5 (58.3) 5 (58.6)

feedback to their organization.

(continued on the next page)
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TABLE 3. Continued

Related to  Meaningful to Feasible to Compliance in own Related to quality
Employee feedback quality (%) e (%) d Py unit (%) (%)
Employee satisfaction survey results 4 4 (36.1) 4(33.3) 4 (14.7) 5 (55.2)

are considered in development of
facility/unit plans.
Process in place for exit interviews to be 4 4 (40.5) 4 (24.3) 4 (16.7) 4 (433)
recorded and/or feedback to clinical and
general managers.

Related to  Meaningful to Feasible to Compliance in own Related to quality
Performance evaluation quality (%) e (%) doscopy unit (%) (%)
Employees receive individualized performance 5 5(70.3) 5 (69.4) 5 (62.9) 5(82.8)
evaluations with reports.*
System in place for ongoing and regular 5 5(71.1) 5 (70.3) 5(62.2) 5 (75.9)
feedback to staff on the quality of their work,
with periodic formal documentation.
Action plans are in place to address performance 5 5 (52.6) 5 (67.6) 4 (13.5) 5 (75.9)
issues identified during appraisal and
assessment.
Rate of unauthorized absenteeism is tracked. 5 5(37.8) 5 (54.1) 5(314) 5 (62.1)
Average retention rates for employees are 4 4 (21.6) 5 (54.1) 3 (40.0) 4 (433)
tracked and benchmarked.
Job vacancy rate is tracked. 4 4 (21.6) 5 (54.1) 4 (36.1) 4 (28.6)
Overall and first-year staff turnover rates are 4 4 (27.0) 5 (55.6) 4 (8.6) 4 (27.6)
tracked.
Related to  Meaningful to Feasible to Compli: in own Related to quality
Training quality measure (%) measure (%) endoscopy unit (%) (%)
Endoscopy unit has regular education, 5 5(76.3) 5 (63.2) 5(51.4) 5 (90.0)

training programs, and continuous quality
improvement for all staff on new equipment/
devices and endoscopic techniques.®
Team training is used for new techniques/ 5 5 (56.8) 4.5 (50.0) 4 (27.0) 5 (86.7)

technology to emphasize communication
between providers and nurses.

Staff feedback is considered in development 5 5(57.9) 4 (26.3) 45 (47.2) 5(833)
of training programs and in-services.

Endoscopy unit uses training checklists to 5 5 (68.4) 5 (62.2) 4 (13.5) 5 (80.0)
maximize training opportunity for low-volume
procedures.

Training includes emphasis on trouble-shooting 5 5(63.2) 5 (52.6) 4 (27.0) 5 (80.0)
commonly experienced and high-risk
problems.

Training programs are competency-based and 5 5 (63.2) 5 (52.6) 4 (26.5) 5 (80.0)
modified in response to staff feedback.

Trainers are competent for what they teach 5 5(63.2) 4 (29.0) 4 (35.1) 5 (80.0)

and a mechanism is in place to assess their
ability to teach.

Identified staff member coordinates training 5 5 (55.3) 5 (55.3) 4 (32.4) 5 (66.7)
checklists.

Indicators that are shaded white had consensus reached on them (ie, median of “5” on the second round of voting for the relatedness parameter with >80% of respondents
rating it a “5”) and were the 6 highest-rated indicators for this domain.

Note: Patients and payers did not participate in the voting process. Both groups were initially invited but opted not to participate.

*Mandated by national regulatory or accreditation standards.
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endoscopy unit are measured (eg, room
turnover time, recovery time).

TABLE 4. Survey results using the Delphi method to potential endoscopy unit quality indicators for the Efficiency and Operations
domain
1st round voting (n = 35), median (%), 2nd round voting
1 = strongly disagree, 5 = strongly agree (n = 25), median (%)
Related to  Meaningful to Feasible to C li in own Related to quality
Leadership/strategic planning quality (%) e (%) doscopy unit (%) (%)
Endoscopy unit has a defined leadership 5 5 (66.7) 5(83.3) 5(77.8) 5 (92.0)
structure.”
Designated individual within the leadership 5 5 (66.7) 5 (69.4) 5(61.1) 5 (84.0)
hierarchy oversees quality.*
Mission statement incorporates and physician 5 5(61.1) 4 (30.6) 5 (63.9) 5 (76.0)
leadership champions a “culture of quality.”
Endoscopy unit participates in formal quality 5 5 (63.9) 5 (63.9) 4 (37.1) 5 (72.0)
benchmarking.
Staff participates in appraisal of unit policies and 5 5 (75.0) 5 (61.1) 5 (61.1) 5 (72.0)
daily operations and are encouraged to
suggest improvements.
Endoscopy unit has a process in place to address 5 5 (58.3) 4 (41.7) 4 (37.1) 5 (68.0)
unexpected operational challenges in a timely
manner.
Endoscopy unit has a practice administrator with 4 3278 4 (27.8) 5 (50.0) 4 (48.0)
advanced business training or experience.
Endoscopy unit leadership has an annual 4.5 4 (25.0) 5 (63.9) 4 (28.6) 4 (32.0)
strategic planning meeting.
Related to  Meaningful to Feasible to Compli in own Related to quality
Operations quality measure (%) measure (%) endoscopy unit (%) (%)
Endoscopy unit adheres to regulatory 5 5(83.3) 5(83.3) 5(91.7) 5 (87.5)
requirements, including federal, state, local,
and institutional, with respect to facilities
and operating space.*
Endoscopy unit has a policy on administering 5 5 (64.7) 5 (61.1) 5(51.4) 5 (87.5)
monitored anesthesia care (MAC) and
moderate sedation.
Unit committee(s) structure includes effective 5 5 (86.1) 5 (85.7) 5 (88.6) 5 (84.0)
governance with physician and other
stakeholder participation.
Endoscopy unit has a quality assurance 5 5 (80.6) 5 (63.9) 5 (69.6) 5 (72.0)
committee that develops and enforces quality
standard policies, meets regularly, generates
quality reports for the endoscopy center and
leadership, and manages quality
improvement projects.”
Unit has a process in place to regularly trend 5 5 (58.3) 5 (61.8) 4 (31.4) 5 (68.0)
and adjust resource availability, including
equipment, space, time, and staff
(eg, procedures/room/day, number of
endoscopes/room)
Endoscopy unit has a policy on the formal 5 5 (55.6) 5 (58.3) 4 (33.3) 5 (68.0)
review and evaluation for new devices
and equipment.®
Endoscopy unit staff (eg, technician, nurse) 5 5 (65.7) 5 (63.9) 5(72.2) 5 (64.0)
are cross-trained.
Key intervals of patient throughput in the 5 4 (47.2) 5 (66.7) 4 (42.9) 5 (60.0)

(continued on the next page)
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TABLE 4. Continued

Ral

s oful

Eaacihl

to F to I e in own Related to quality
Operations quality (%) e (%) d Py unit (%) (%)
Rate of “no shows” and canceled 4 5(52.8) 5 (66.7) 5 (52.8) 5 (56.0)
appointments or procedures.
Endoscopy unit has a policy for late-arriving 5 5 (55.9) 5 (58.8) 4 (20.0) 4 (32.0)
staff (including physicians).
Endoscopy unit has a policy for late-arriving 4 4 (30.6) 4 (31.4) 3 (30.6) 4 (28.0)
patients.
Rate of on-time first case start. 4 4.5 (50.0) 5 (66.7) 4 (25.2) 4 (28.0)
Rate of room turmnover time (case complete 4 4 (30.6) 5 (63.9) 5 (54.3) 4 (28.0)
to next case start time).
Rel ingful to Feasible to Compliance in own Related to quality
Timeliness quality measure (%) measure (%) endoscopy unit (%) (%)
Time from procedure request to procedure 4 4 (38.9) 4 (22.9) 3.5 (19.4) 4 (28.0)
date for routine procedures is tracked.
Endoscopy unit has a system in place to classify 5 5(47.2) 4.5 (44.4) 45 (36.1) 4 (20.8)
endoscopy referrals into emergent, urgent,
and routine categories.
Endoscopy wait times are communicated to 4 4 (27.8) 4 (13.9) 3 (235) 3 (28.0)
the endoscopy team and made available
to referring physicians.
Wait time for urgent and semiurgent 4 4 (20.6) 4 (25.7) 3 (314) 3 (28.0)

(within 24 hours) procedures.

Indicators that are shaded white had consensus reached on them (ie, median of “5” on the second round of voting for the relatedness parameter with >>80% of respondents

rating it a “5”) and were the 6 highest-rated indicators for this domain.

Note: Patients and payers did not participate in the voting process. Both groups were initially invited but opted not to participate.

*Mandated by national regulatory or accreditation standards.

Overall patient experience quality indicators were rated
highly with respect to the feasibility of their measurement,
with 41 of 46 indicators having a median of 5. Lower scores
for “own unit compliance” were more closely associated
with the excluded indicators on round 2 voting than
were lower scores for “relatedness to quality,” “meaningful
to measure,” or “feasible to measure.” Indicators receiving
lower compliance ratings and considered by the respon-
dents to be less related to quality included: making data
on facility costs and quality available, documentation in
the patient’s health record of indications or surveillance
intervals that depart from recommendations or guidelines,
and maintenance of a written policy for withdrawal of con-
sent during a procedure.

Research questions
e To what extent does “documentation,” as opposed to

performance measurement, stimulate improvement, or

enhance care?

e Canlanguage barriers in written and verbal communication
be overcome with acceptable quality at tolerable expense?

e Do written and verbal informed consent processes pro-
vide adequate patient and family understanding of the
true risks, alternatives, and rates of adverse events?

e Once indicators pertaining to processes are established,
how should an endoscopy unit measure its performance
on the indicator?

e How can endoscopy unit quality programs (EUQPs)
evaluating patient experience best develop, select, and
mcasure indicators that are patient identificd, accurately
measure our patients’ actual health care encounter
experience, and address those concerns that are of
greatest importance to our patients?

e Can the GI professional societies facilitate standardized
and benchmarked unit quality programs by developing
a web-based program modeled on the GRS and Gastro-
intestinal  Quality Unit Improvement Consortium
(GIQuIC)?

e ‘T'o what extent do patient experience quality indicators
correlate with other indicators of traditional quality out-
comes in endoscopy?

Employee experience

There were 33 potential endoscopy unit quality indica-
tors that were originally developed by expert consensus
in the employee experience domain. This domain was
further subdivided into arcas that covered employce feed-
back, performance evaluation, training, employee orienta-
ton, employee safety, employee recognition, and
employee growth. Initially, 10 of those indicators that
were proposed met our consensus threshold, of which
the 6 top rated indicators were highlighted (Table 3).
Among these 6 quality indicators, all had a median of
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d

TABLE 5. Survey results using the Delphi method to

potential

opy unit quality indicators for the Procedure-Related domain

1st round voting (n = 30), median (%),
1 = strongly disagree, 5 = strongly agree

2nd round voting
(n = 22), median (%)

Related to Meaningful to Feasible to Compliance in own Related to quality
Preprocedure quality measure (%) measure (%) endoscopy unit (%) (%)
Endoscopy unit has a process to ensure that all 5 5 (86.7) 5 (82.8) 5 (83.9) 5 (90.9)
elements of the preprocedure assessment are
documented before the procedure begins.
Preprocedure process is reviewed by clinic 5 5 (62.1) 5 (62.1) 5 (69.0) 5(71.4)
leadership on a regular basis.
Preprocedure space is monitored to ensure that it 5 5 (66.7) 4 (233) 5 (67.7) 5(61.9)
meets patient and staff needs and is clean,
functional, quiet, ensures patient privacy, and
has amenities conducive to a positive patient
experience.
Patients and families are kept informed about 4 4 (22.6) 5 (484) 5 (46.9) 45 (50.0)
procedure-related wait to manage expectations.
Related to Meaningful to Feasible to Compliance in own Related to quality
Procedure quality (%) e (%) d py unit (%) (%)
Mechanism(s) are in place to detect, assess, and 5 5(89.7) 5 (75.9) 4(17.2) 5 (86.4)
address concerns raised regarding physicians’
competence.
Endoscopy unit records, tracks, and monitors 5 5(89.7) 5(75.9) 5 (62.1) 5 (86.4)
procedure quality indicators for both the
endoscopy unit and individual endoscopists.
Unit has policy in place for patient pause/time-out 5 5 (90.0) 5 (82.8) 5(93.3) 5(82.8)
that satisfies all key elements.*
Endoscopy unit has a privileging policy 5 5 (85.7) 5 (82.1) 5 (58.6) 5 (81.8)
and committee to make decisions that
a physician’s training and performance is
in accordance with nationally accepted
indicators.*
Data on quality indicators are communicated 5 5 (89.7) 5 (81.8) 5 (53.6) 5 (81.8)
to staff and endoscopists.
Endoscope and accessories used in a procedure 5 5 (69.0) 5 (69.0) 5 (75.9) 5(81.8)
are identified in a procedure record.*
Endoscopy unit develops quality improvement 5 5 (78.6) 5 (75.9) 5 (60.0) 5(81.8)
projects that address indicators which are
below targets.
Peer review of procedures by endoscopists is 5 5 (80.0) 5 (82.8) 4 (10.3) 5(773)
performed.
ERCP volume and sphincterotomy volume 5 5 (41.3) 5 (44.8) 5(13.3) 5 (57.9)
by physician and unit are tracked and
considered for privileging.
Rate of scheduled procedures 5 5(51.7) 5 (56.7) 4 (20.7) 5 (524)
cancelled/rescheduled by provider.
Rate of scheduled procedures 4 4 (10.3) 5 (55.2) 4 (20.7) 45 (50.0)
cancelled/rescheduled by patient.
Related to  Meaningful to Feasible to Compliance in own Related to quality
Postprocedure quality (%) e (%) d py unit (%) (%)
Unit has a policy on reconciliation of specimen 5 5 (90.0) 5 (82.8) 5 (86.2) 5 (95.5)
requisition to ensure physician and staff agree
on specimen labeling.*
Patients are not discharged unless formal 5 5 (89.3) 5 (85.7) 5 (86.2) 5 (86.4)

discharge criteria are met.*

(continued on the next page)
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TABLE 5. Continued

Related to  Meaningful to Feasible to Compliance in own Related to quality
Postprocedure quality (%) (%) doscopy unit (%) (%)
Recovery space is clean, functional, quiet, ensures G 5 (75.9) 5 (69.0) 5(79.3) 5(81.8)
patient privacy, has adequate postprocedure
monitoring for patients, and has amenities
conducive to a positive patient experience.
Rate of hospital admissions after procedure. 5 5(79.3) 5 (75.9) 5 (66.7) 5(77.3)
Patient has an opportunity to speak with the 5 5 (69.0) 5(55.2) 5 (64.3) 5(77.3)
provider who performed the procedure before
discharge.
Unit has a policy in place for postprocedure 5 5(72.4) 5 (75.9) 5(73.3) 5(77.3)
follow-up call.
Rate of mislabeled/missing pathologic specimens. 55 5 (82.8) 5 (75.9) 5 (69.0) 5(773)
Unit has a policy in place for lack of a responsible 5 5 (69.0) 5 (69.0) 5 (83.3) 5(727)
adult patient escort after procedure.*
Success rate of patient follow-up call after 5 5 (58.6) 5 (65.0) 5 (53.3) 5 (54.6)

procedure.

Indicators that are shaded white had consensus reached on them (ie, median of “5” on the second round of voting for the relatedness parameter with >>80% of respondents

rating it a “5”) and were the 6 highest-rated indicators for this domain.

Note: Patients and payers did not participate in the voting process. Both groups were initially invited but opted not to participate.

*Mandated by national regulatory or accreditation standards.

S in the parameter of “Meaningful to measure,” whereas 3
of these indicators had a median of 5 for “Feasible to
measure” during round 1 voting. One third of
respondents deemed their own units to be out of
compliance with these 6 indicators. By contrast, among
the originally proposed indicators that did not meet our
initial consensus threshold, 17 had a median of 5 with
less uniformity (<80%) and 6 had a median of 4 in the
second round of voting. None of the proposed indicators
had ratings for “disagreement” or “strong disagreement”
oOn any parameter.

Several themes emerged among the top rated 6 quality
indicators for employee experience. For example, half of
these indicators underscored the important relationship
between training and overall employee experience.
Respondents agreed that endoscopy units should provide
regular education programs and continuous quality
improvement for all staff on new equipment/devices and
endoscopic techniques, using tools such as checklists
and team training. Furthermore, this training should be
competency based, modified in response to stall feedback,
and provided by competent trainers. One third of the 6
indicators valued the importance of employee feedback.
In this arena, respondents thought that high-quality
endoscopy units should foster a culture wherein staff feel
empowered to raise concerns about the safety and quality
of the endoscopy unit and that there were formal staff
meetings. Finally, 1 indicator reflected the importance of
performance evaluations and formalized goal setting for
employees.

Research questions
e Is there a correlation between employee experience

and other measures of endoscopy unit quality?

e Is there a relationship between the quality of the educa-
tion and a quality outcome (eg, education on endo-
scope reprocessing and subsequent compliance with
all steps)?

o s there a relationship between the manager/supervisor
performance and the quality of employee experience?

e Is there a relatonship between physician attitudes and
the overall quality of the endoscopy unit?

e What are ways to improve compliance for education
and training quality indicators that are rated as meaning-
ful and feasible?

e What is the relationship between employee recognition
programs and the overall quality of the unit?

e What are the important opportunities for leadership
and professional growth in the endoscopy unit?

e What durations of training are required for safc and in-
dependent performance in specific roles within the
endoscopy unit?

o How effective are efforts to enhance staff satisfaction/
training in improving patient satisfaction and other pro-
cedure outcomes?

Efficiency and operations

In the efficiency and operations domain, 25 potential
endoscopy unit indicators were originally developed by
expert consensus. They primarily addressed endoscopy
unit and individual leadership, endoscopy unit efficiency,
and specific endoscopy unit policies, and were organized
into 3 subdomains of leadership/strategic planning, opera-
tions, and timeliness. Five indicators met our consensus
threshold on the second round of voting (Table 4). All 5
of these indicators had a median of 5 in the parameter of
“Mcaningful to mecasure,” “Feasible to measure,” and
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TABLE 6. Survey results using the Delphi method to ine potential endoscopy unit quality indicators for the Safety and Infection Control

domain

1st round voting (n = 29), median (%),
1 = strongly disagree, 5 = strongly agree

2nd round voting
(n = 18), median (%)

Related to  Meaningful to Feasible to C li in own
Safety quality (%) e (%) doscopy unit (%)

Nurses and physicians are credentialed with 5 5(82.1) 5 (85.7) 5 (85.7)
endoscopy unit policy relative to moderate
sedation.*

Related to quality
(%)

5(923)

Endoscopy unit has a written environmental 5 5(81.5) 5 (85.2) 5 (76.9)
disinfection policy.

5(923)

Endoscopy unit has a system for reviewing 5 5(92.3) 5(77.8) 5(71.4)
adverse events and implementing strategies
to prevent or reduce them.*

5(83.3)

Presence of all sedation reversal agents is 5 5 (64.3) 5 (75.0) 5 (75.0)
verified each day the facility is in operation.”

5 (83.3)

Endoscopy unit has a system for monitoring 5 5 (75.0) 5 (85.7) 5 (66.7)
that all medical equipment, including rescue
devices, are in proper working condition,
and this is verified each day the facility is
in operation.*

5(83.3)

Resuscitation equipment, availability, and 5 5(82.1) 5 (92.9) 5 (82.1)
functional status are verified each day
the facility is in operation.*

5 (824)

Endoscopy unit has written policies detailing 5 5 (57.1) 5 (75.0) 5 (67.9)
safety procedures in the facility.

5(72.2)

Endoscopy unit has a system for recording and 5 5 (89.3) 5 (67.9) 5(71.4)
tracking endoscopy-related adverse events.”

5(72.2)

Endoscopy unit has a process in place to 5 5 (53.6) 5 (57.1) 5 (57.1)
identify patients at risk for falls.*

5(72.2)

Rate of unplanned admissions, emergency 5 5 (69.2) 4 (48.2) 2(22.2)
department visits, and observation stays
within 7 days after receiving a colonoscopy.

5 (66.7)

Use of reversal agents for sedation is 5 5 (64.3) 5 (81.5) 5 (64.3)
documented and tracked on a regular basis.*

5 (61.1)

Rates of modification, interruption, or 5 5 (60.7) 5 (64.3) 45 (50.0)
termination of scheduled procedures
because of sedation-related events.”

5 (61.1)

Number of adverse events that occur within 5 5 (64.3) 5 (51.9) 4 (14.3)
14 days of an endoscopic procedure including
in-hospital deaths and nonelective hospital
admissions is recorded.

5(333)

Mechanism in place to contact patients 14 to 5 4 (25.0) 4 (17.9) 2 (14.3)
30 days after their procedure to identify
delayed adverse events.

4 (27.8)

Related to  Meaningful to Feasible to Compli in own Related to quality
Infection control quality (%) e (%) doscopy unit (%) (%)
Process is in place to track each specific 5 5(82.1) 5 (78.6) 5 (85.7) 5 (94.4)
endoscope from storage, use, reprocessing,
and back to storage.
Endoscopy unit has instructions immediately 5 5 (85.7) 5 (89.3) 5 (81.5) 5 (94.4)

available for high-level disinfection that are
specific to the endoscope models being
used.”

(continued on the next page)
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TABLE 6. Continued

Relatedto M

ingful to Feasible to C i

e in own Related to quality

Infection control quality

Endoscopy unit has policies and procedures in 5
place to ensure that reusable medical devices
are cleaned and reprocessed in accordance
with manufacturer’s instructions appropriately
before use in another patient.*

(%) e (%) d
5(88.9)

Py unit (%) (%)

5(85.2) 5 (78.6) 5(944)

Endoscopy unit has policies and procedures in 5
place to identify damaged equipment and
remove that equipment from service.*

5 (75.0)

5 (75.0) 5 (66.7) 5 (944)

Process is in place to maintain a log on the 5
successful completion of each key step in
reprocessing, including sufficient patient
demographic information and endoscope
identification for appropriate postprocedure
event.

5(85.2)

5 (84.6) 5 (84.6) 5 (88.9)

Endoscopy unit has a specific policy discussing 5
the proper use of single-dose medication
vials.

5(75.0

5(85.7) 5(71.4) 5 (88.9)

Endoscopy unit has policies and procedures that 5
adhere to current ASGE and SGNA guidelines
concerning safety and infection control in
endoscopy.

5(82.1)

5 (85.7) 5 (70.4) 5 (889)

Endoscopy unit has policies and procedures in 5
place to ensure the proper use of devices
marked single use only.

5 (78.6)

5(82.1) 5(82.1) 5 (889)

Policy to avoid the use of multidose vials when 5
possible and document their appropriate use
when they are used.

Handwashing facilities and alcohol-based hand 5
gel are available to patients, visitors, and staff.

5(77.8)

5 (78.6)

5(77.8) 5 (74.1) 5 (88.9)

5 (78.6) 5 (85.2) 5 (889)

Core competencies for personnel involved in 5
reprocessing endoscopes are verified initially
and at least annually or when there is an
adverse event or change in endoscopes or
reprocessing equipment.”

5(852)

5 (96.2) 5 (84.6) 5 (882)

Endoscopy unit monitors and records adherence 5
to hand hygiene guidelines and provides
feedback to personnel.

5 (67.9)

5 (60.7) 5 (64.3) 5 (778)

Process is in place to document the successful 4
completion of training in safe injection
practices, and then verification of compliance
of all personnel regarding safe injection
practices on a semiannual basis.

4(214)

4 (32.7) 35(17.9) 4(22.2)

Indicators that are shaded white had consensus reached on them (ie, median of “5” on the second round of voting for the relatedness parameter with >80% of respondents

rating it a “5”) and were the 6 highest-rated indicators for this domain.

Note: Patients and payers did not participate in the voting process. Both groups were initially invited but opted not to participate.
ASGE, American Society for Gastrointestinal Endoscopy; SGNA, Society of Gastroenterology Nurses and Associates.

*Mandated by national regulatory or accreditation standards.

“Compliance in own endoscopy unit.” These indicators
tended to concentrate on leadership in the endoscopy
unit, with a particular emphasis on its structure and
governance, and also focused on quality and meeting
regulatory requirements.

Among the 20 original quality indicators that did not
meet our initial consensus threshold, 10 had a median of
5 with less uniformity (<80%), 8 had a median of 4, and

2 had a median of 3 in the second round of voting. None
of the proposed indicators reccived “disagreement” or
“strong disagreement” on any parameter. Additionally, re-
spondents deemed that several important indicators were
not feasible to measure and that their endoscopy units
were noncompliant. These included the following: that
the endoscopy unit has a policy for late arriving patients,
wait times for urgent and semiurgent procedures are
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tracked, and wait times are communicated to the endos-

copy team and made available to referring physicians.
Research questions

e What mcthods arc there to foster/develop physician and
administrative endoscopy unit leadership skills?

e What methods should be used to identify a “physician
champion” for the endoscopy unit quality program?

e What methods should be developed to implement a
“quality culture” at all levels of patient care and delivery
of services within an endoscopy unit?

e How do efficient practices correlate with specific pa-
tient satisfaction mecasures and other procedure-
related outcomes?

Procedure-related

In the procedure-related domain, 24 quality indicators
were originally developed. This domain was further divided
into 3 subdomains: preprocedure, procedure, and postpro-
cedure. Among these 3 subdomains, 11 quality indicators
met our initial consensus threshold. Among the
highest-rated 6 indicators in this group, all had a median
of 5 during the first round of voting for both “Meaningful
to measure” and “Feasible to measure” with only 1 of these
indicators not having a median of 5 in the “Compliance in
own endoscopy unit” parameter (lable 5). Moreover,
several themes were observed among these 6 highlighted
procedure-related quality indicators, which included the
preprocedure processes (eg, preprocedure assessment,
patient pause/time out) and postprocedure processes
(eg, discharge criteria, pathology specimen reconciliation),
assessing and addressing physician competence, and qual-
ity measurement and improvement.

Among the 13 originally proposed quality indicators that
did not meet our initial consensus threshold, 11 had a me-
dian of 5 with less uniformity (<80%) with 2 having a me-
dian of 4.5 on the second round of voting. None of the
potential indicators in the procedurerelated domain
received ratings of neutral, disagreement, or strong
disagreement on any of the 4 measured parameters. Addi-
tionally, an overwhelming majority of proposed procedure-
related quality indicators scored highly as they related to
quality, meaningfulness, and feasibility with most respon-
dents reporting that their endoscopy units were currently
compliant with all of these indicators. Yet, 2 main arcas
scored lower in terms of endoscopy units currently being
compliant with proposed indicators: (1) assessing compe-
tence of endoscopists, specifically having a process in place
to detect and address endoscopists’ competence and per-
forming peer review of procedures by endoscopists, and

(2) measuring the rate of scheduled procedures cancelled/

rescheduled by both the patient and the provider.
Research questions

e What is the exact rate of mislabeled specimens obtained
in endoscopic procedures?

e What is the optimal and efficient method for collecting
data on procedure quality indicators?

e How should the privileging and credendaling process
be used to maintain and improve quality in the endos-
copy unit, and how does this process influence proced-
urc outcomes?

e What is the optimal process for endoscopy units to
maintain and aggregate endoscopist-specific data on
behalf of individual practitioners?

Safety and infection control

In this domain, 27 quality indicators were originally
developed and were divided into 2 subdomains: safety
and infection control. These proposed indicators included
issucs rclated to endoscopy cquipment and its handling
and issues related to personnel and training in safety and
infection control. Seventeen indicators across both subdo-
mains met our initial consensus threshold. The
highest-rated 6 indicators from this domain were then
identified (Table 6). Among these 6, all had a median of
5 for the “Meaningful to measure,” “Feasible to measure,”
and “Compliance in own endoscopy unit” during round 1
voting. The core elements of these top 6 indicators
focused on disinfection and maintenance of endoscopic
equipment and associated devices and the credentialing
of stafl (including physicians and nurses) with regard o
moderate sedation.

Among the 10 originally proposed indicators that did
not meet our initial consensus definition, 8 had a median
of 5 with less uniformity (<80%), and 2 had a median
of 4 on the second round of voting. None of the pro-
poscd indicators received strong disagreement on any
parameter. Importantly, nearly all of the proposed
quality indicators were rated highly with respect to the
“Related to quality” parameter on both rounds of voting,
and most respondents reported compliance within their
own endoscopy units, showing that indicators of high-
quality safcty and infection control practices in cndo-
scopic facilities are now well recognized and being
practiced.

Several indicators were judged to be of significant
importance, but ultimately were thought to be less feasible
to measure and were among those that were rated lower in
terms of compliance. Indicators in this category included
the following: mechanisms are in place to contact patients
regarding any adverse event after a procedure, and
tracking the rate of unplanned admissions/emergency
rooms visits for patients who had undergone a colonos-
copy. It was well recognized that some salety and infection
control indicators may be clearly of significance, and
deemed to be meaningful, but ranked as not feasible t©
be put into casy practice and therefore possibly limited
in practical application.

Research questions
o What systems can be incorporated into the current data

collection programs (eg, endoscopy report-generating

software) to capture essential indicators on safety and
infection control without undue burden?
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e How would vendor participation in designing and main-
taining systems for capturing essential indicators on
safety and infection control improve data collection?

e What is/arc the best method(s) for capturing informa-
tion on delayed adverse events?

e What is/arc the best approach(es) to collate, trend and
remediate adverse events?

e What is/are the best method(s) for tracking and trend-
ing unplanned admissions/emergency room visits after
procedures?

DISCUSSION

Through a comprehensive process that consisted of an
extensive literature review and soliciting expert opinion,
155 proposed endoscopy unit quality indicators were
developed. These proposed quality indicators spanned 5
domains, which included patient experience, employee
experience, effliciency and operations, procedure-related
endoscopy unit issues, and safety and infection control.
Subsequently, to reach consensus on which indicators to
include in this guideline a modified Delphi method was
used and identified 29 quality indicators related to the
quality of an endoscopy unit. This represents the first effort
in which quality indicators have been identified for U.S.
endoscopy units, and it serves as a tool by which endos-
copy units can begin to measure and improve their quality,
initiate the process of benchmarking these indicators, and
further determine which indicators are closely aligned with
patient outcomes.

Patient experience

Consistent with the national adoption of patient experi-
ence indicators and reporting mechanisms, numerous
studies of patient satisfaction and experience have been
performed to assess their correlation with variables of
care. Through this work a number of factors have been
associated with greater patient satisfaction in endoscopy
units. Such factors include the staff's personal manner,
technical skill of the endoscopist, endoscopy unit environ-
ment, clear communication from the endoscopist both
before and after the procedure, and prompt access to
endoscopic services.'** Additionally, the importance of
pain control and patient experience at an endoscopy unit
has been widely reported, with the correlation between
the 2 varying among studies. In fact, recent data suggest
a surprising inverse relationship between patient comfort
and dosing of moderate sedation, but directly correlated
with outcomes of adenoma dctection and cecal intubation
rates.'” Many of the quality indicators identified in this
guideline serve to monitor and measure many of these
factors with the goal of ultimately improving them.

At the same time, none of the studies on patient expe-
rience have developed or evaluated patient-reported
outcome or experience measures (ic, gencrated from the

patients’ perspective), which are now recognized to be
an increasingly important element of validity.”” For
example, a recent meta-analysis identified that most
studlics have varicd between a focus on the generation of
new endoscopy-specific patient experience measures
versus modification or validity testing of existing measures,
and that most patient experience measures are derived
from a clinician’s perspective.”’ Finally, although it is
important to ensure that patients have a positive
healthcare cxperience, it does remain unclear whether
higher patient satisfaction results in better outcomes for
patients.”” In the future, other measurcs of paticnt
satisfaction and experience will likely be developed and
be correlated with accepted quality outcomes in
endoscopy. Finally, future work will need to focus on
developing and validating interventions aimed at
improving the patient experience in endoscopy units.

Employee experience

Although patient satisfaction is well accepted as a quality
metric in medicine, employee engagement and experience
has been less well explored. Existing literature in the
healthcare and nonhealthcare industries demonstrates a
direct and positive relationship between patient/customer
experience and employee engagement and performance.
In healthcare, overall employce workplace experience
has tangible consequences, including the successful
recruitment and retention of skilled employees. Further-
more, the link between employee engagement and
patient satisfaction ultimately affects the quality of patient
care.”” " Research published by well-known organizations,
including Gallup and Press Ganey, demonstrates the direct
correlation between patient and employee experience.
However, to date, there are limited studies that identify
specific indicators measuring employee experience in GI
and endoscopy unit settings in the United States,”” "1
Much of the literature on employee experience in health-
care has examined promoting high-level leadership prac-
tices,”” having a strong relationship with and support
from managerial staff, organizational commitment,””’
work content that is valued by the employee, and work-
place environment.” " Improvements in these areas leads
to improved stafl retention, less absentecism, improved
team communication, and greater patient satisfaction.
Our current study provides one of the first attempts to
identify quality indicators as they pertain to employee
experience in the endoscopy unit and builds on many of
these key concepts noted in the literature. Key indicators
identified through our approach highlight that staff
empowerment through meetings; ongoing performance
evaluations; and training that is continuous, team-based,
and modified on the basis of staff feedback are essential
to measure, track, and improve on within the endoscopy
unit. By measuring employee experience, an endoscopy
unit can better understand and implement strategics o
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improve employee, and therefore patient, experience and
thus the overall quality of the unit.

Efficiency and operations

In the current healthcare environment, value is best
defined by the delivery of efficient and high-quality health-
care. Although the study of efficiency has been the focus of
management in many industries, incorporating efficiency
models into healthcare has occurred only recently. In the
United States there are few cvidence-based publications
evaluating operations and efficiency in GI endoscopy””
and only 1 of these was performed during a time period
that represents the current environment of endoscopic
practice in the United States. These articles; an expert,
opinion-based review article™; and previous operations
research conducted by the ASGE and the Medical Group
Management Association provided the foundation that
was used to develop the categories within the domain of
efficiency and operations. Our indicators offer the first
attempt to expand on and refine this expert opinion and
also construct a framework by which endoscopy units
can begin to more consistently measure and track their
operations management and efficiency. Having a defined
and inclusive leadership with a focus on meeting
regulatory requirements with regard to space and
operations appeared to be areas of greatest agreement
among respondents in our study. Given that these
quality indicators and the majority of others in this
domain were process measurcs with little supporting
data from the literature, future studies aimed at
developing more outcome-based indicators are needed.

Procedure-related

There has been a dramatic rise in the request for Gl spe-
cialty care in the United States, in particular endoscopic
services, over the past 3 decades.”"" In parallel, multiple
quality indicators for various endoscopic procedures have
been identified.”” However, these indicators have been
focused on individual providers and specific procedures
rather than on how they relate to or impact the endoscopy
unit. Our study addressed this observation by focusing on
procedure-related indicators and how they impact the
quality of an endoscopy unit. From our data we discovered
several important indicators in the preprocedure, intrapro-
cedure, and postprocedure processes in the endoscopy
unit.

Few studies are available that have examined procedure-
related quality indicators for endoscopy units. Further-
more, indicators that have been reported in this domain
arc overwhelmingly process measures with little support-
ing data. Much of the literature on procedure-related qual-
ity indicators has focused on aspects of the preprocedure
and postprocedure process. For example, documenting
and performing endoscopic procedures for an appropriate
indication increases the diagnostic yield of findings

=0

during endoscopy and decreases inappropriate use”

improved safety outcomes have been demonstrated for
performing a patient pause/time-out immediately before
the beginning of a procedure "; and the use of validated,
standardized discharge criteria has documented benefits in
safely discharging patients home after a procedure.”®”
Likewise, intraprocedural quality indicators have been
enumerated; monitoring' ™’ and communicating™ data
on quality indicators to providers performing endoscopic
procedures has resulted in improved quality and reduced
practicc variation among providers. Not surprisingly,
some of the highest-rated indicators in the procedure-
related domain from our study corrclated with work
from the published literature. However, much of the liter-
ature on procedure-related quality indicators for endos-
copy units is based on expert opinion. Areas such as
privileging and credentialing for performing proced-
ures, ' ## obtaining/documenting informed consent, "’
performing a  preprocedure  assessment, "% and
providing discharge instructions to patients,*'” although
identified as important procedure-related quality indica-
tors, have no patient outcomes-related data available to
date. This void in robust studies examining outcomes
with regard to procedure-related quality indicators high-
lights the need for continued research in this area.

Safety and infection control

Safety and infection control are of paramount impor-
tance to the overall success and efficacy of GI endoscopy.
Consequently, performance assessment of endoscopic
units must include measures designed to evaluate these
clements. Infections related to GI endoscopy are rare
cvents, and most have been related to breaches in estab-
lished protocols for handling and reprocessing endoscopes.
In line with this and concordant with ASGE guidelines, indi-
cators deemed of highest importance in the safety and
infection control domain were related to the proper training
of stafl and having policies and processes in place to ensure
maintenance of adequate infection control in the endos-
copy unit. Safety and infection control in endoscopic facil-
ities have been the topic of many reviews and
guidelines™ ™ and recently have been the focus of media
headlines, with patients experiencing carbapenem-
resistant Enterobacteriaceac infections after undergoing
ERCP.” Multiple individual guidelines exist on infection
control in endoscopy,”’ adequate room  staffing,”
sedation in endoscopy,” and quality indicators in GI
endoscopy.” Although several guidelines in this area exist,
in general many requirements for safety and infection
control have little supporting outcomes data. Instcad,
such recommendations come from consensus by experts
with experience in the safe delivery of care in the GI
endoscopy setting. Continued work in this area will likely
be centered on the development and study of more
outcome-based indicators, with supporting benchmark
data to help guide improvement work in endoscopy units.
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PRIORITY INDICATORS FOR A HIGH-QUALITY
ENDOSCOPY UNIT

This guidcline provides the first comprchensive list of
quality indicators for U.S. endoscopy units. Our rigorous
process of examining the available literature, leveraging
the knowledge of experts in the field, and soliciting feedback
from endoscopy unit stakeholders yielded 155 indicators
across 5 key domains, of which we discuss 29 of the
highest-rated indicators. Yet, given the large number of qual-
ity indicators proposed, we wanted to highlight 5 endoscopy
unit quality indicators from among this list that were consid-
ered the most compelling to measure and track for a high-
quality endoscopy unit. The taskforce selected these priority
indicators using the following criteria:

e Existing support in the literature for an association with
improved patient outcomes

e Consensus among the taskforce members that perfor-
mance gaps and variation existed
These 5 priority endoscopy unit quality indicators

include:

e Endoscopy unit has a defined leadership structure.

e Endoscopy unit has regular education, training pro-
grams, and continuous quality improvement for all staff
on new equipment/devices and endoscopic techniques.

e Endoscopy unit records, tracks, and monitors proced-
ure quality indicators for both the endoscopy unit and
individual endoscopists.

e Procedure reports are communicated to referring pro-
viders, and a process is in place [or patients to receive
a copy of their endoscopy report.

e Process is in place to track each specific endoscope
from storage, usc, reprocessing, and back to storage.
These priority indicators reflect the key elements of a

high-quality endoscopy unit, and several of them span

many of the domains discussed in this guideline. First,
ensuring that a defined leadership is in place helps to pro-
mote high-performance leadership and organizational
commitment, which not only magnifics efficiency and
operations of the endoscopy unit but advances staff expe-
rience. Second, promoting education and training among
staff and endoscopists, and monitoring and providing feed-
back on their performance, not only stimulates profes-
sional development but helps ensure that patients
undergoing endoscopic procedures are receiving high-
quality and safe care. Third, communication with patients
and referring providers about a patient’s care within the
endoscopy unit helps foster a more patient-centered envi-
ronment, thereby improving the patient experience and
improves transitions in carc. Finally, embedded within a
high-quality endoscopy unit is a culture of safety and
high standards for infection control; central to this theme
are practices and policies along with monitoring related
to endoscope reprocessing. Although these elements are
the foundation of a high-quality endoscopy unit, they are
by no mecans complete and all-inclusive. These priority

indicators should be considered a starting point from
which an endoscopy unit could build on during ongoing
quality improvement efforts.

LIMITATIONS

Several limitations exist with our method. Selection bias
was present because respondents were a highly motivated
and engaged group. Although patients and payers were
invited to participate, our voting sample did not include
these representatives. Moreover, our response rate of
22.2% is low and can impact the generalizability of our
results. Our respondents’ interpretation of whether an
indicator was related to quality may have been influenced
by their own endoscopy units’ experience and compliance.
Our proposed indicators do not establish formal measure
definitions or performance thresholds. The latter is
currently limited because of the lack of adequate methods
for benchmarking these parameters in practices across the
country. The majority of the quality indicators included in
the study were process and structural measures; many
require development of systems for data gathering and
tracking. We acknowledge and anticipate variability in mea-
surement across different practice settings. Last, many of
the quality indicators in the survey received high ratings
that ulimately did not meet our predefined consensus
threshold; it is for this reason that all potential endoscopy
unit quality indicators queried appear in the tables.

CONCLUSION

A lack of information on the performance variation
among endoscopy departments, and the lack of a current
organizational framework by which endoscopy units
can direct their quality improvement efforts, suggest a
need for evidence-based quality indicators targeted at the
endoscopy unit level. Using the Delphi method to establish
consensus among leaders in U.S. endoscopy units, we eval-
uated proposed indicators for endoscopy unit quality. This
survey, the first of its kind in the United States, was
comprehensive in scope and rigorous in design. The
consensus process identified 29 quality indicators related
to the quality of an endoscopy unit among 5 domains
that included patient experience, employee experience,
efficiency and operations, procedure-related, and safety
and infection control. Five priority endoscopy unit quality
indicators were identified as the most compelling to mea-
sure and track for a high-quality endoscopy unit.

The intent for disseminating this information is to
guide endoscopy units in their efforts to assess and
improve quality by identifying those areas currently
deemed most important to measure. Future efforts
should include maturation of the indicators into formal
measures and development of appropriate tools to cap-
turc these types of quality data. As the capability to record
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and track these endoscopy unit quality indicators grows
over time we will learn which parameters are most closely
linked to important patient outcomes. We will also be
able to apply the same principles of quality improvement
using these data on endoscopy unit performance that are
currently used to improve endoscopic procedure-related
outcomes.

This document was reviewed and approved by the gov-
erning board of the American Society for Gastrointestinal
Endoscopy (ASGE) and was reviewed and endorsed by
the Society of Gastroenterology Nurses and Associates
(SGNA).
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The Quality Assurance in Endoscopy Committee of the
American Society for Gastrointestinal Endoscopy (ASGE)
updated and revised this document, which was originally
prepared by The Standards of Practice Committee of the
ASGE and was published in 2008." In preparing this
guideline, a search of the medical literature was
performed by using PubMed, supplemented by accessing
the related-articles feature of PubMed. Additional
references were oblained from the bibliographies of the
identified articles and from recommendations of expert
consultants. When litile or no dala existed from well-
designed prospective trials, emphasis was given to
results from large series and reports from recognized
experts. Guidelines for appropriate use of endoscopy
are based on a critical review of the available data
and expert consensus at the time the guidelines are
drafted. Further controlled clinical studies may be
needed to clarify aspects of this guideline. This guideline
may be revised as necessary to account for changes in
technology, new data, or other aspects of clinical
practice.

This guideline is intended to be an educational tool to
provide information that may assist endoscopists in deliv-
ering care to patients. 'This guideline is not a rule and
should not be construed as establishing a legal standard
of care or as encouraging advocaling, requiring, or
discouraging any particular treatiment. Clinical deci-
sions in any particular case involve a complex analysis
of the patient’s condition and available courses of action.
Therefore, clinical considerations may lead an endoscop-
ist lo take a course of action that varies [rom these
guidelines.
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0016-5107/$36.00
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Millions of Gl endoscopies are performed annually
throughout the United States, and it is reassuring that docu-
mented instances of infectious adverse events remain rare.”
Several recent reports of infections with multidrug-resistant
organisms (MDRO) associated with duodenoscope use
suggest that prior assumptions regarding endoscopy-
related infection rates may be an underestimate, particularly
for ERCP. These outbreaks of infection have led to a
reassessment  of current  infection  control  practices.
Endoscopy-related transmission of infections may occur if
microorganisms arc sprcad from patient to patient by
contaminated equipment or if microorganisms are spread
from the gut lumen during endoscopy through the
bloodstream to susceptible organs, adjacent tissues, or pros-
theses. Non-endoscopic transmission of infections within
endoscopy units also can occur if microorganisms are
transmitted from patients to endoscopy personnel.

The purpose of this documentis to disseminate informa-
tion and promote understanding of endoscopy-related
transmission of infection in order to minimize its risk of
occurrence. Circumstances in which an endoscopy-related
infection might occur are discussed, as are measures to pre-
vent such infection, including endoscope reprocessing and
reprocessing failure, general infection control, protection of
endoscopy personnel, and the importance of leadership.

OVERVIEW OF ENDOSCOPIC TRANSMISSION
OF INFECTION

Over the course of an endoscopic examination, the
external surface and internal channels of flexible endo-
scopes are cxposed to body fluids and contaminants.
Disinfection of these reusable instruments pose special
challenges. Flexible endoscopes are heat labile devices
and as such are not suitable for steam sterilization.
Therefore, reprocessing is achicved by mechanical and
detergent cleaning, followed by high-level disinfection
(IILD), rinsing, and drying.
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Stringent guidelines for the reprocessing of flexible
endoscopes were developed by the ASGE and the Society
for Healthcare Epidemiology of America, who convened
with representatives from physician, nursing, and infec-
tion control organizations, industry leaders, and federal
and state agencies. This conference resulted in the 2003
publication of the Multisociety Guideline for Reprocessing
of Flexible GI Endoscopes,” which was updated in 2011"
and in 2016.° Historically, in the absence of defective
cquipment, reported cases of transmission of infection
have resulted from failure to adhere to these guidelines.
Since 2012, muliiple U.S. and international medical
centers have reported patient-to-patient transmission of
MDROs such as carbapenem-resistant Enterobacteri-
aceae (CRE), without identifiable, overt breaches of
reprocessing protocol.” Transmission of these organisms
has been linked to the elevator channel endoscopes
(duodenoscopes, lincar array EUS scopes) and primarily
attributed to persistent contamination of the elevator
mechanism, the elevator cable, and the cable channel
itself.

Bacterial infections

When clinically significant bacterial infections are trans-
mitted endoscopically, they arc often recognized because
their incubation periods are often short, and patients usu-
ally develop overt clinical symptoms. However, cascs of
transmission may be missed if the illness is subclinical or
if symptoms are attributed to other factors associated
with the procedure (issues related to the interventions per-
formed or to sedation) or to other patient-specific condi-
tions or events. Overall, although accurate data on
infection transmission rates are difficult to obtain because
of the lack of a proper mechanism for reporting and calcu-
lation of transmission rates, a summary of the available
data, in the context of these reporting limitations, is pro-
vided below.

A total of 84 cases of endoscopy-related transmission of
Salmonella specics between patients were reported be-
tween 1974 and 1987,”'7 but none have been reported
since that time. Overall, there have been rare reports of
endoscopic transmission of Pseudomonas species.'™"” As
recently as 2011, 4 patients who underwent upper endos-
copy were found to be infected with multidrug-resistant
Pseudomonas. Several potential causes for the transmis-
sion were identified, including insufficient initial cleaning,
shortening of immersion and brushing times, insufficient
channel flushing, and inadequate drying before storage.'®
In addition to inadequate reprocessing of the endoscope
itsclf, the propensity for organism growth in moisture-
rich environments is a common factor in facilitating trans-
mission. In some instances, an unsterilized irrigation water
bottle attached to the endoscope was identified as a source
of infection.”*” A lack of cleaning and drying of the air-
water and/or the elevator channels of duodenoscopes
also was implicated in some cases of transmission of

Pseudomonas infection.”’”* Failure of automated endo-
scope washer-dryers has been implicated in several
cases.””?7*" Recently, a strain of Pseudomonas with
reduced susceptibility to glutaraldehyde was reported.””

A few reports of endoscopic transmission of Helico-
bacter pylori were attributed to inadequate reprocessing
of endoscopes and biopsy forceps.”* Up to 61% of endo-
scopes became contaminated after use in patients infected
with H pylori,”” but conventional cleaning and disinfection
of the instruments arc highly effective in climinating 77
pylori. Before widespread application of standardized
reprocessing  guidelines, there were isolated reports of
endoscopic  transmission  of other enteric bacteria,
including Klebsiella,” Enterobacter,”” Serratia,” and
Staphylococcus.”’

There have been no reports of transmission of mycobac-
teria by GI endoscopy. Current reprocessing guidelines
were shown to be adequate in cradicating mycobacteria,
and to date there are no reports of transmission of myco-
bacteria by GI endoscopy.” Similarly, reprocessing under
the current guidelines was shown (o inactivate biofilm
and the spores of Clostridium difficile and other
bacteria,”*”” and no cases of transmission of C difficile
have been reported.

As mentioned previously, transmission of MDROs,
including CRE, via duodenoscopes, has been re-
ported. "% Unlike prior outbreaks of endoscope-
transmitted infections, no recognized breaches of standard
reprocessing protocol have been identified in outbreaks of
duodenoscope-associated CRE to date. These transmis-
sions seem to be related to difficult-to-clean or even sealed
portions of these specific endoscopes, particularly the
arcas around the clevator regions of duodenoscopes.

Chronic viral infections

Documentation of transmission of viral infections by
endoscopy is more challenging, because these infections
have a longer incubation period, and patients may be
asymptomatic or minimally symptomatic. Thus, linking
transmission of these infections to a previously performed
procedure may be difficult. Still, existing data suggest that
risk of viral transmission via endoscopy is extremely low to
non-existent.

Hepatitis C. There are rare reports of transmission of
hepatitis C in situations where lapses in TILD of endo-
scopes occurred. Older case reports and epidemiologic
studies suggested an association between endoscopy and
hepatitis C virus (HCV) seropositivity. However, interpreta-
tion of these reports is difficult because of a reliance on
sclf-reporting of risk factors for HCV and other inherent
biases. In fact, the documented cases of HCV were all
related to non-endoscopic transmission rather than direct
endoscopy-related  transmission. Bronowicki et al®’
documented transmission of hepatitis C from an infected
patient to 2 subsequent patients who underwent
colonoscopy with the same instrument. Transmission was
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originally attributed to 2 breaches in  endoscope
reprocessing: failure to clean the working channel of the
endoscope manually before disinfection and failure to
sterilize the biopsy forceps between patients. However,
inadequate aseptic techniques practiced at this center
also raise the possibility of transmission of the virus via
contaminated intravenous tubing, syringes, or multi-dose
vials rather than the endoscope itself.*”*" In another
example, a single-center report showed that 8 of 87
(9.2%) HCV-negative paticnts seroconverted after propofol
vials designed for single use were reused on multiple
patients undergoing endoscopic procedures.

There is evidence, however, that when currently
accepted reprocessing guidelines are followed, transmis-
sion of HCV is extremely rare to non-existent. A multi-
center  prospective  cohort  study  followed 8260
HCV-seronegative patients undergoing endoscopy.” All
centers  reported  compliance  with  internationally
accepted  guidelines for cleaning and disinfection of
endoscopes. All 8260 patients, including 912 patients
who underwent an endoscopy with an instrument
previously used on HCV carriers, remained seronegative
at follow-up testing performed 6 months after their endo-
scopic procedures. Four seroconversions occurred over
the study period in a control group of 38,280 blood do-
nors, which indicated a background seroconversion rate
of 0.042 per 1000 paticnt-ycars.

Similar results were reported in a prospective cohort
study of 859 patients, with a high prevalence of hepatitis
C of 71%.™ Endoscopes were cleaned and disinfected in
accordance with guidelines published by the ASGE and
the Society of Gastroenterology Nurses and Associates.
Of the 149 patients who were scronegative and for
whom follow-up serology could be obtained, 4 subse-
quently developed antibodics to HCV. Two were found
to have had HCV RNA in blood samples obtained before
an endoscopy, which indicated that they were infected
before undergoing endoscopy. Of the remaining 2 patients
who developed anti-HCV antibodies after an endoscopy,
neither had HCV RNA detected on [ollow-up testing at 3
and 6 months after the procedure, which suggested false-
positive serologic tests. Thus, endoscopy did not result
in transmission of hepatitis C in any of these patients,
despite the extremely high exposure risk in this cohort.

Hepatitis B. A handful of isolated case reports suggest
that wansmission of hepatitis B via endoscopy is
possible.””*” However, transmission of hepatitis B appears
to be very rare, even when inadequate cleaning and disin-
fection occurs, and there are no reported cases of transmis-
sion when currently accepted guidelines are followed.

In S prospective studies, 120 patients who had under-
gone endoscopy with an instrument previously used in a
patient infected with hepatitis B were followed.””* No
hepatitis B virus (HBV)-seronegative patients developed
clinical or serologic evidence of hepatitis B over a
6-month follow-up. In 4 additional prospective studies, a

total of 722 patients who were HBV seronegative were
observed for up to 12 months after an endoscopy.”°
The background prevalence rates of hepatitis B surface an-
tigen positivity in these populations were up 10 9.6%. In to-
tal, only 3 of the 722 patients seroconverted. None of the
scroconversions were attributed to the endoscopy because
none of these patients had undergone an endoscopy with
an instrument previously used on a patient who was in-
fected. In addition, the seroconversion rate was lower
than that for a control population not undergoing endos-
copy. In a recent prospective cohort study from a center
in which ASGE reprocessing guidelines were followed,
none of 30 seronegative patients undergoing endoscopy
with instruments previously used in patients who were
hepatitis B surface antigen—positive subsequently serocon-
verted."" Finally, a recent Canadian study of patients who
underwent endoscopy in a unit with identified infection
control lapses over a 9-year period confirmed the negli-
gible risk of HBV infection after endoscopy. In this study,
5042 of 6728 (75%) living patients completed blood-
borne pathogen testing after endoscopy, and there was
no increased risk for infection among those who under-
went a procedure within 7 days of a known HBV or HCV
ase.”’

Taken together, these data indicate that when currently
accepted guidelines for cleaning and disinfection of endo-
scopes arc followed, transmission of hepatitis B after endo-
scopic procedures does not occur or is very rare.

HIV. There are no reports of transmission of HIV by
endoscopy. Manual cleaning of the endoscope with deter-
gent eradicates >99.0% of the virus from the instrument,
and subsequent disinfection with glutaraldehyde has
been shown to climinate the virus from endoscopes. ™"

(o)

Miscellaneous microbial transmission

Parasites. A single report documented transmission of
Strongyloides to 4 patients from a contaminated instru-
ment.”! There are no other reports of transmission of
parasites by endoscopy.

Fungi. There are no documented cases of transmission
of fungal infections by GI endoscopy.

Prions. Creutzfeldt-Jacob disease (CJD) is a neurologic
disease that is transmitted by proteinaceous agents called
prions. GI endoscopy does not result in contact of the
endoscope or accessories with prion-infected tissues,
and, therefore, there is no theoretical need for any special
processing of endoscopes used on patients with CJD."
There are no reports of transmission of CJI> by endoscopy.

Variant CJD (vCJD) is a related condition caused by the
consumption of beel contaminated by the bovine spongi-
form encephalopathy agent. Approximately 125 cases
have been reported worldwide, with a single case reported
in the United States. vCJD> differs from CJD) in that the
mutated prion protein can be found in lymphoid tissue
throughout the body, including the tonsils and the gut.
The mutated prions arc resistant to  conventional
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disinfectants and sterilants. We, therefore, recommend
that an endoscopy be avoided, if at all possible, in patients
with known v(GJD.” When an endoscopy must be
performed in a  patient with known vCJD, we
recommend use of an instrument dedicated for patients
with vCJD or onc that is approaching the end of its life
and that can be destroyed after use. Given the absence
of any further reported cases of vCJD in the United
States, no changes to general reprocessing guidelines are
warranted at this time.

Use of endoscopes in animal models

There is a paucity of data regarding risk of transmission
of infection via endoscopes used in animal models. The
Centers for Disease Control and Prevention (CDC) recom-
mends that “when medical or surgical instruments, espe-
cially those invasive instruments that are difficult to clean
[eg. endoscopes], are used on animals, these instruments
should be reserved for future use only on animals.”"
Some endoscope manufacturers  recommend  that
endoscopes that have been used on animal models
should be reprocessed in dedicated automated
endoscope  reprocessors scparate from those used for
human endoscopes.

REPROCESSING OF ENDOSCOPES

The single best protection against patient-to-patient
transmission of microorganisms by endoscopy is careful
compliance with reprocessing guidelines and manufac-
turers’ U.S. Food and Drug Administration (FDA)-
approved instructions for use.” This section defines and
discusses key concepts in endoscope reprocessing. More
in-depth discussion is left to the Multisociety Guideline
for Reprocessing of Flexible GI Endoscopes 2016 update.’

Definitions

Cleaning. This is defined as the physical removal of
organic material and/or soil, generally by using water
with detergents. This process is designed to remove organ-
isms rather than kill them.

Disinfection. Disinfection eradicates most microorgan-
isms and is commonly performed by using liquid chemical
germicides. There are 3 levels of disinfection depending
on the degree of microbial elimination involved:”” (1)
High: This includes pasteurization, use of glutaraldehyde
or another agent confirmed to achieve HLD. HLD
destroys vegetative microorganisms, mycobacteria, fungi,
small or nonlipid viruscs, and medium or lipid viruses, but
not necessarily large numbers of bacterial spores.
Chemical germicides registered as “sterilants” may be used
for sterilization or for HLD, depending on such factors as
dilution, contact time, and frequency of reuse. The
specifics of such factors may vary with each product and

arc included on approved labeling.”” (2) Intermediate:

This uses hospital-grade disinfectant and a U.S. Environ-
mental Protection Agency-approved tuberculocidal cleaner
and/or disinfectant and is indicated for any item that
touches mucous membrane or skin that is not intact
(eg, thermometers). (3) Low: This level of disinfection will
inactivatc most vegetative  bacteria, some  fungi, and
some viruses, but it does not reliably inactivate resistant
microorganisms.

Sterilization

Sterilization eliminates all microbials, including bacterial
spores. It is most commonly achicved with heat or
ethylene oxide gas.

Spaulding classification

The Spaulding classification categorizes medical devices
based on the risk of infection involved with use. The cate-
gories of medical devices and their associated levels of
disinfection are as [ollows:

Critical-use items. Critical usc items enter sterile tis-
sue or vascular spaces and hence carry significant risk for
infection if contaminated. These items include needles,
surgical instruments, biopsy forceps, and urinary catheters.
Processing for reuse of these items requires sterilization.

Semi-critical-use items. These items, such as endo-
scopes, come in contact with mucous membranes and
do not ordinarily penetrate sterile tissue. Processing for
reusc requires HLD.

Nongcritical items. These item do not ordinarily touch
the patient or touch only intact skin, such as stethoscopes
or patient carts. These items may be cleaned by low-level
disinfection.

REPROCESSING METHODS

Endoscope reprocessing is a multistage process that in-
cludes manual cleaning, HLD (or sterilization in some
cases), rinsing, drying, and storage. The ASGE Multisociety
Guideline on the Reprocessing of Flexible GI Endoscopes:
2016 update should be referred to for additional informa-
tion on the multistage process outlined below.”

Manual cleaning

The first, and one of the most important, steps in the
prevention of transmission of infection by endoscopy, is
manual cleaning of the endoscope with detergent solution
and brushes.>“” Only model-specific cleaning devices, de-
signed for the endoscope model being cleaned, should be
used.” This should be performed as soon as possible on
removal of the endoscope from the patient to prevent
drying of material on the surface of the endoscope and
within the channels. Manual cleaning minimizes the
chances of bacterial biofilm developing within the
endoscope channels. The efficacy of cleaning and
disinfection is dependent on appropriate training of
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personnel  and  compliance  with ~ manufacturers’
recommendations.  Endoscopes  equipped with  an
elevator channel merit special attention during both
manual cleaning and disinfection in order to cnsure
effective reprocessing of the instrument. This includes
both duodenoscopes used in ERCPs and lincar-array
echoendoscopes used for certain EUS procedures. Manual
cleaning of the complex endoscope components, such as
elevators, requires optimal lighting and may be facilitated
with magnification.’

HLD

HLD is the standard of care recommended by govern-
mental agencies and all pertinent professional organiza-
tions for the processing of flexible GI endoscopes.”
HLD is operationally defined by the FDA as a 6-log reduc-
tion of Mycobacteria’ and is achievable by using a variety
of FDA-approved liquid chemical germicide solutions
with a manual process or an automated endoscope

5
reprocessor. 7’

Sterilization

Traditionally, sterilization of endoscopes and acces-
sories has been indicated for the rare occasions when
they arc to be used as critical medical devices, when there
is a potential for contamination of an open surgical field.””
Sterilization can be achicved by using a varicty of methods,
including ethylene oxide gas treatment, and it can be
achieved with appropriately long exposure to liquid
chemical germicides.””” Because of the complexity of
the instrument channel design, sterilization of flexible en-
doscopes is difficult to accomplish.”*” In addition, endo-
scope  durability and  function arc  potentially
compromised with repeated cycles of sterilization.”
Users report that endoscopes experience a shortened
use life because of material degradation issues when
processed repeatedly in ethylene oxide.” Because of
these factors as well as a lack of data for demonstrable
benefits to the further reduction in endoscope bacterial
spore counts achieved by sterilization instead of HLD,
sterilization with ethylene oxide is not recommended
over HLD for standard Gl endoscopesi* However, an
FDA-cleared liquid chemical sterilant processing system
has been approved to provide sterilization of cleaned,
immersible, reusable, and heat-sensitive critical and semi-
critical medical devices.”

Reusable biopsy forceps, snares, sphincterotomes, and
other accessories designed to breach the GI mucosal sur-
face all require sterilization.”’ Reusable accessories have
the potential for cost savings because they can be used
over several procedures; however, repeated sterilization
may damage the devices.™””

Although the use of tap water in the irrigation bottle can
be safe, with no difference in rates of bacterial cultures
compared with sterile water and no associations with clin-
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ical infections with usc of cither tap or sterile water, it

is recommended that sterile water be used in irrigation
bottles when endoscopy is performed in special popula-
tons such as liver transplant patients, because of uncer-
tainty regarding the presence of potential water-borne
pathogens in tap water.”

Duodenoscopes

Because of recent duodenoscope-associated MDRO and
CRE infections and known difficulties in adequately clean-
ing the clevator channcl, the FDA has advised consider-
ation of further measures for reprocessing of
duodenoscopes including use of double reprocessing cy-
cles, uniform or intermittent surveillance with use of a “cul-
ture and hold” policy in which the endoscope is cultured
after HLD and withdrawn from use undil the results prove
negative for persistent contamination, or sterilization by
treatment with ethylene oxide gas or a liquid chemical ster-
ilant.”* If not used uniformly, the aforementioned
measures can be used when endoscopes that have been
used in patients with known MDRO or CRE infections
are reprocessed. A facility’s decision to use any of these
measures is based on available resources as well as local
prevalence and estimated risks of duodenoscope-related
transmission of infection. All endoscopy centers should
closely evaluate whether they have the expertise, training,
and resources to implement 1 or more of the FDA sug-
gested supplemental measures to enhance duodenoscope
reprocessing. ?

Linear array echoendoscopes

There is limited data regarding risk of transmission of
CRE via linear array echoendoscopes.” Some centers,
out of an abundance of caution, have begun processing
linear echoendoscopes in a manner similar to that used
for duodenoscopes, given that both devices contain
elevators.”® However, other than anectodal reports, there
are no published studies of these devices being
associated with patient-to-patient transmission of MDROs.

Rinsing, drying, and storage

A critical part of the cleaning and disinfecting process in-
volves proper rinsing and drying of the endoscope chan-
nels. During rinsing, large volumes of water are flushed
through all channels to accomplish complete evacuation
of liquid chemical germicides. Water used for rinsing endo-
scopes after HLD varies in different institutions and is
either potable tap water, bacteria-free water, sterile, or
sterile-filtered water.””*® However, none of these water
types is necessarily free of bacteria, despite their label
claims, and the potential for contamination of disinfected
endoscopes, and, therefore, for nosocomial infection, still
exists. 2 Microbiologic monitoring of rinse water is
not recommended by the CDC, although this remains a
controversial issue,”””? with some countries encouraging
the practice.”” Endoscopes that are sterilized with ethylene
oxide must have the channels and materials purged by
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prolonged evacuation in a strongly negative pressure or
vacuum environment, in order to remove any potential
toxic residue from the ethylene oxide gas. In addition,
before endoscopes undergo gas sterilization, all moisture
must be eliminated from the endoscope channels to
avoid the creation of cthylene glycol (antifrecze) during
ethylene oxide sterilization.

Thorough drying of the endoscope after rinsing mini-
mizes proliferation of microorganisms during storage,
because any residual rinse water that remains in endo-
scope channels may provide an environment for the
microorganisms to colonize and multiply.”” After the
endoscope is rinsed with water, a 70% alcohol flush pro-
motes drying and inhibits the growth of organisms in
stored instruments.”” After the instruments are dried,
they should be stored in an upright hanging position
as per manufacturers’ recommendations. There are
incomplete data, however, on the importance of
commercially sold endoscope storage cabinets, including
forced-air irrigation of endoscope channels during storage
for keeping endoscopes free of contamination.””

There is little information regarding how long endo-
scopes placed in storage may remain unused before re-
processing is required. Two studies indicate that once
endoscopes are appropriately reprocessed, dried, and
stored, it is not necessary to reprocess them again il
used within 5 to 7 days.”®”” Other data demonstrate that
the use of endoscopes within 21 days of HLD appears to
be safe.”” This interval remains poorly defined and re-
quires further study.

Reprocessing failure

Reprocessing failures typically arise because of equip-
ment (automated endoscope reprocessor) or product
(HLD) failure or because of human error.'”" Because the
efficacy of manual cleaning and HLD is operator-
dependent, assignment of staff responsible for endoscope
reprocessing, extensive waining of the reprocessing
personnel, process validation, and quality assurance cannot
be overemphasized. Staff competency should be assessed,
at the very least, on an annual basis.

Although the risk of transmission of infection through
endoscopy is extremely low, institutions have an ethical
obligation to inform affected patients in a timely manner
when a significant breach in reprocessing is discovered
or an endoscope-associated infection is suspected. Prompt
notification and counseling may minimize patient anxiety,
allow patients to take precautions to minimize the risk of
transmitting infection to others, and allow for early sero-
logic testing. This may help distinguish chronic infections
from those potentially acquired at the time of endoscopy
and to permit earlier initiation of treatment for newly
acquired infections.

In the event of reprocessing failure or outbreak caused by
a suspected infectious or chemical etiology, environmental
sampling should be performed according to standard

outbreak investigation protocols.'”*'"? Based on these pro-
tocols,' "% we provide the following recommendations for
the management of cases of reprocessing failure: (1) Whena
breach of the HLD protocol is discovered, it should be re-
ported to the instituton's designated infection control
personnel, local and/or state public health agencies, the
FDA, the CDC, and the manufacturers of the involved equip-
ment (eg, endoscope, disinfectant and/or sterilant, and
automated endoscope reprocessor).'’*'" (2) Patients at
risk should be notified directly, in a timely manner, of the
breach and of the estimated risk of infection. Successful noti-
fication or attempts at notification should be documented.
(3) Early serologic testing is imperative to distinguish prior
infections from those potentially acquired as a result of the
breach in the HLD protocol. For cases in which testing is
delayed, it may be difficult to exclude the endoscopic pro-
cedure as a potential source of the infection. (4) Patients
should be advised against donating blood and tissue prod-
ucts and engaging in sexual contact without barrier protec-
tion undl all serologic testing is complete. (5) Personal
counseling should be offered to all patients. The risk of
infection should be discussed and placed in context, to mini-
mize patient anxiety. In addition, the possibility that the pa-
tient has a prior chronic viral infection should be discussed,
along with the role of testing in distinguishing pre-existing
from newly acquired infections. (6) Patients should be asked
whether they developed new symptoms suggestive of trans-
mission of enteric bacteria or viruses after the endoscopic
procedure. Prior vaccination history for hepatitis A and B
should be documented. If patients have undergone prior
hepatitis B vaccination, post-vaccination titers should be
documented if they were measured. An attempt should be
madc to identify risk factors for hepatitis B, hepatitis C,
and HIV. If patients have previously undergone testing for
these infections, the results should be documented. (7)
Baseline serologic testing for hepatitis B, hepatitis C, and
HIV should be performed after reprocessing failure. Patients
should be informed about their baseline serology results in a
timely manner. (8) Performance of repeat testing, which
may include serology and RNA tests, should be considered.
The timing and the choice of tests will be influenced by the
period of time that has elapsed between patient exposure
and initial testing, by the presence or absence of patient
symptoms, and by the advice of the institution’s infectious
diseases specialist. Institutions may consider obtaining
follow-up testing at 6 weeks, 3 months, and 6 months after
the procedure. In some situations, additional follow-up
testing may be advisable at 1 year after exposure.

GENERAL INFECTION CONTROL

Establishing and maintaining general infection control
guidelines within an endoscopy unit are essential for
creating a high-quality and safe environment for patients
and personnel. However, significant practice variation
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with regard to infection control has been reported in
endoscopy units across the United States. Gaps in both
infection control and safety have been noted in over a fifth
of U.S. ambulatory endoscopy units, with notable lapscs
reported for hand hygiene, personal protective equipment,
injection safety, medication handling, and equipment pro-
cessing.'”* Such variation highlights the need for
continued and sustained efforts by endoscopy units to
ensure that infection control guidelines are maintained
and enforced.

Transmission of infection from patient to
patient

Two modes of patient-to-patient transmission of infec-
tion have been outlined’ and are classified as non-
endoscopic and endoscopic modes of transmission. Both
modes have been clearly linked to patients developing
infections after an endoscopic procedure and in most cases
were the result of a lack of personnel carefully complying
with general infection control policies and procedures.
Examples of non-endoscopic transmission of infectious
organisms include improper handling of intravenous seda-
tion tubing, use of multi-dose vials and/or reuse of needles
by endoscopy unit personnel when caring for patients.
Both transmission modes put patients at risk of exposure
to possible development of an infection and in most cases
can be significantly minimized by good infection control
practices.

Transmission of infection from patients to
endoscopy unit personnel

There are several reports of documented transmission of
infection from patients to health care personnel working in
endoscopy units. Potential modes of transmission may
include needle stick injury,'””"” blood splashes to the con-
junctiva,'”” inhalation of aerosolized microorganisms,'”
and transfer from direct handling of patients.
Furthermore, endoscopy unit stafl are at higher risk for
some types of infections in comparison to other health
care workers or the general population. For example,
there is a higher prevalence of I7 pylori infection in
endoscopy personnel, with an increased prevalence
observed with increasing years of practice.'”'?
Appropriate use of personal protective equipment and
good hand hygiene should minimize most of these infection
risks. Moreover, endoscopy units need to have policies
and procedures in place for when personnel have a
potential exposure to an infectious organism while at the
workplace.'

Management of endoscopy unit personnel
exposed to infectious agents

There are nearly 600,000 annual percutaneous injuries
experienced by U.S. health care workers,''* with over 5
million health care workers at risk.'"'” The risk of
developing an infection after such an exposure is low for

endoscopy unit personnel with respect to diseases such
as HIV,"" Hcv,"” and HBV."™ In the event of
inadvertent exposure of endoscopy unit personnel to
potendially infectious  agents, institutional  guidelines
should be followed. The Occupational Safety and Health
Act (OSHA), the U.S. Public Health Service, and the CDC
have published recommendations for management after
exposure,''”"?" including the following: (1) when prophy-
laxis is indicated after exposure, (2) the need for consulting
experts in the management of such exposures, (3) moni-
toring for compliance with after-exposure prophylaxis as
well as for adverse cvents and for seroconversion.

Protection of personnel

OSHA 1991, updated in 2001, established guidelines
for health care facilitiecs whereby employers are respon-
sible for providing a safe and healthful work environ-
ment."”""'"** Areas in which health care personnel
encounter blood and other body fluids, such as an
endoscopy unit, places them at the greatest risk of being
exposed to blood-borne infections. In order to minimize
such risks, the OSHA Blood-Borne Pathogens Standard
(OSHA ST 29 CFR part 1910.1030) was established and
requires employers to evaluate cach employee task
and provide training to protect employees from expo-
sure to harmful substances. The OSHA Blood-Borne
Pathogens Standard established the following require-
ments for health care facilities: (1) development of an
exposure control plan that defines anticipated exposure
risks for each employee task and outlines risk-reduction
approaches, (2) exposure control plan updated annually,
(3) implement the use of universal precautions, (4) iden-
tify and use engincering controls (defined as physical
changes to the work area or process that effectively
minimize a worker’s exposure to hazards) to minimize
exposure to blood-borne pathogens, (5) identify and
ensure the use of work practice controls, (6) provide
personal protective equipment for personnel, (7) make
available after-exposure evaluation and follow-up to any
occupationally exposed worker who experiences an
exposure incident, (8) use labels and signs to communi-
cate hazards, (9) provide information and training to
workers, (10) maintain worker medical and training
records.

Finally, it is further recommended that all of the above
requirements be directed by a qualified individual, docu-
mented in writing and accessible to all personnel, include
policies and procedures to support them, and that there
be a process for ongoing assessment of compliance and
competency with regard to them.'"?

Standard precautions

Standard precautions are defined as the basic level of
infection control precautions, which are to be used, as a
minimum, in the care of all patients. The goal of standard
precautions is to reduce the risk of transmission of
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blood-borne and other pathogens from both recognized
and unrecognized sources.

The CDC recommends standard precautions for the
carc of all patients, rcgardless of their diagnosis or pre-
sumed infection status. Standard precautions apply to (1)
blood, (2) all body fluids, sccretions, and excretions
(except sweat), (3) non-intact skin; and (4) mucous mem-
branes. Because a patient’s infectious status is often un-
known at the time of an endoscopy, it is prudent to
apply standard precautions for blood and body fluids
when interacting with all patients. Standard precautions
include:*'* (1) hand hygicne, (2) personal protective
equipment, (3) safe medication administration practices,
(4) safe handling of potentially contaminated equipment
or surfaces in the patient environment.

Precautions at the institutional level

A variety of measures are needed for optimal infection
control among employees, both before and during the
period of employment. OSHA mandates that all employees
should be immunized against HBV,'** although the risk of
HBV infection to endoscopy unit personnel is small.'*
Other agencics and medical socictics have gone further
and recommended that health care personnel should
have documented immunity or be immunized against a
number of other vaccine-preventable diseases. Such vacci-
nations include annual influenza immunizations, measles/
mumps/rubella, varicella (if the individual has not had
chickenpox in the past), tetanus/diphtheria/pertussis, and
meningococcus. ' Additionally, a majority of states
have immunization laws for health care workers with which
institutions must comply. Last, an effective and readily
accessible employee health service may play a critical
role in the management of after-exposure prophylaxis.'*

Precautions in the endoscopy unit

A number of essential precautions should be observed
in the endoscopy unit in order to minimize infectious risks
to both personnel and patients. Hands should be washed
before and after each patient interaction, whether or not
gloves are worn. The use of soap and water is required
when hands are visibly soiled or an employee has an
encounter with a patient with a suspected and/or known
infectious cause of diarrhea. In all other cases, alcohol-
based agents are acceptable.'’”"*" In endoscopy units,
the prevention of C difficile transmission should be consid-
ered when endoscopy is performed on patients with diar-
rhea or known C difficile infection. Handwashing with
soap and water should be undertaken for mechanical
removal of spores from employee hands. Similarly, the
use of gloves by health care workers during this type of pa-
tient encounter is required, because it has been shown to
decrease the incidence of C difficile-associated diarrhea
and the point prevalence of asymptomatic C difficile
carriage in inpatients.’”’

Patients with respiratory diseases that can be spread via an
airborne route (eg, tuberculosis) may place endoscopy unit
personnelatan increased risk of contracting the disease. Spe-
cial precautions should be undertaken for patients who fall
into this category and require endoscopy. Endoscopic pro-
cedures should be performed in a negative-pressure room,
such that the direction of the air flow is from the outside adja-
cent space into the procedure room. Additionally, the use of
personal respiratory protection is indicated for persons
entering these rooms and for staff who lack immunity to
airborne viral diseases (eg, measles, varicella zoster virus,
influenza). Finally, the procedure room should be cleaned
per standard protocol as described below.'*

Maintenance of a clean and sanitary environment for pa-
dents and personnel must be ensured. After the endo-
scopic procedure, exposed surfaces should be thoroughly
cleaned of visible contaminants and then disinfected with
an Environmental Protection Agency-registered hospital
disinfectant.”'*” Rigorous cleaning of the endoscopy
unit with a bleach-containing disinfectant for environ-
mental disinfection is needed when patients with, or sus-
pected of having, C difficile or norovirus undergo an
endoscopic procedure. Also, isolatdon precautions that
are otherwise indicated in patients who are potentially in-
fected should be maintained when patients are transported
to endoscopy units. For some patients, convenience or
isolation requircments may require performance of an
endoscopy at the bedside, rather than in the endoscopy
unit. Finally, cach endoscopy unit should have a plan in
place for the cleaning and disinfecting of the procedural
space at the end of the day.”

Safe medication administration practices and the safe use
of needles in the endoscopy unit must be followed. Needles
should be discarded in sharps containers without recapping
to avoid inadvertent needle sticks. Endoscopy units and in-
stitutions should adopt needleless systems for administra-
tion of parenteral drugs whenever feasible. Clear and
detailed recommendations for sale injection practices have
been outlined in several recent guidelines.'?*!"%150 131
particular, it should be emphasized that single-dose vials
should be used, all medications should be labeled, reuse
of syringes to enter a medication vial or solution should be
prohibited, and the same syringe should not be used to
administer medications to multiple patients.

It should be noted that infection control and the archi-
tectural layout of the endoscopy unit are intertwined.
Endoscopy unit infection control policies should address
procedure room work areas, reprocessing rooms, the sep-
aration of soiled and clean tasks and the flow of soiled and
clean cquipment through the unit, and the handling of
specimens, tissues, soiled linens, and contaminated wastes
should conform to both state and national regulatory
guidelines."** The physical design of the endoscopy unit
and rooms significantly influences whether these
infection control issues can be adequately and efficiently
addressed.">"%*
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Personal protective equipment

Personal protective equipment is defined as specialized
clothing or equipment that does not permit blood or other
potentially infectious material to pass through clothes or
into skin, eyes, or mouth when worn by an employee for pro-
tection against a hazard. OSHA requires that employers pro-
vide all generally available protective attire, that they instruct
employees in their use, and that they ensure their use by the
employee."” The ASGE Technology Assessment Committee
and ASGE Ensuring Safety in the Gastrointestinal Endoscopy
Unit Task Force provided a thorough discussion of personal
protective equipment, their rationale, and the applicable
regulations about their use."">' Although there are no
endoscopy-specific  mandates, institution-wide  policies
must define appropriate protective wear for the reasonably
anticipated exposure of a given task and in most cases is
dictated by whether personnel are at risk for a low or high
risk exposure.’”® Gowns, gloves, masks, and eyewear
should be worn in all settings in which contact with blood-
borne pathogens or other potentially infectious materials
might be anticipated. Of note, personal protective equip-
ment should never be reused and must be removed when
the wearer leaves a procedure room.

Terminal cleaning

The endoscopy unit should have a written plan address-
ing the terminal cleaning of all procedure rooms, including
methods and chemical agents for cleaning and disinfecting
the procedure space at the end of the scheduled proced-
ure day.'" Terminal cleaning should be performed after
known cases of C difficile and potentially other
organisms as determined by the local institution.

The terminal cleaning process should include cleaning
of all surfaces in the procedure room sufficient to remove
all soil and biofilm, followed by proper disinfection. This
requires use of 2 distinct agents because chemical disinfec-
tants are not effective at cleaning, and cleaning agents are
not effective at disinfecting surfaces. Agents for terminal
cleaning should have cfficacy in spore removal, which
may differ from requirements for agents used in sterile
operating rooms.

Before the first procedure of the day, staff should verify
that all procedure and recovery areas have been properly
cleansed. A training and competency assessment program
should be in place for staff who are involved in terminal
cleaning to ensure proper and safe handling and use of
the chemicals.

LEADERSHIP

Although it is essential for all staff to participate in enforc-
ing and maintaining infection control, it is critical to have a
leadership and governance structure in place to develop
policies and procedures around infection control as well
as to lcad and potentially direct quality improvement

TABLE 1.

The Centers for Disease Control and Prevention system for
categorizing recommendations is as follows:

Category |A. Strongly recommended for implementation and

strongly supported by well-designed experimental, clinical, or

epidemiologic studies.

Category IB. Strongly recommended for implementation and

supported by some experimental, clinical, or epidemiologic studies

and a strong theoretical rationale.

Category IC. Required by state or federal regulations. Because of state

differences, readers should not assume that the absence of an IC

recommendation implies the absence of state regulations.

Category |l. Recommended for implementation and supported by

suggestive clinical or epidemiologic studies or theoretical rationale.

No recommendation. Unresolved issue. Practices for which insufficient

evidence or no consensus regarding efficacy exists.

projects in this area. It is necessary for endoscopy units to
have defined and inclusive leadership, with a focus on
meeting and satisfying regulatory requirements with regard
to safety and infection control.” This lcadership tcam
should be diverse and include both physician and nursing
representation. Furthermore, at a minimum, endoscopy
units are required to have a qualified person who directs
infection prevention plans.'”” The role of this individual is
to serve as an infection control champion and to
implement infection control best practices and
technology, lead change management among staff, and be
responsible for developing educational materials on
infection control practices for staff. Evidence suggests that
having a defined and engaged infection control champion
in an organization can lead to significant and sustained
improvements in the area of infection control."** '’

SUMMARY

1. Transmission of infection as a result of GI endoscopes is
extremely rare, and most reported cases are attributable
to lapses in currently accepted endoscope reprocessing
protocols or to defective equipment.

. Endoscopes should undergo HLD as recommended by
governmental agencies and all pertinent professional or-
ganizations for the reprocessing of GI endoscopes
(Table 1, Category 1B and IC).

3. Attention should be focused on preventing transmission
of highly resistant organisms by duodenoscopes, in
particular, on ensuring cleaning and HLD of the elevator
mechanism and elevator wire channel (Category IB).

4. Extensive training of staff involved in endoscope reproc-
essing is mandatory for quality assurance and for effec-
tive infection control, and documentation of this
training is required (Category IC).

. The efficacy of manual cleaning and HLD is operator
dependent, thus assignment of personnel responsible
for endoscope reprocessing, extensive training  of
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reprocessing personnel, process validation, and quality
assurance is vital, and staff competency should be as-
sessed at the very least on an annual basis (Category
IB and IC).

6. In the event of reprocessing failure, the patient, the in-
stitution’s designated infection control personnel, local
and/or state public health agencies, the FDA, the CDC,
and the manufacturers of the involved equipment
should be notified immediately (Category IC).

7. General infection control principles should be complied
with in the endoscopy unit (Category IA and IC).

8. Use of standard precautions reduces the transmission of
infection from patients to endoscopy personnel (Cate-
gory IA and IC).

9. Endoscopy units must have a qualified individual who
directs their infection prevention plans (Category II).
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The European Society of Gastrointestinal Endos-
copy (ESGE) and United European Gastroenterol-
ogy (UEG) have a vision to create a thriving com-
munity of endoscopy services across Europe, col-
laborating with each other to provide high quali-
ty, safe, accurate, patient-centered and accessible
endoscopic care. Whilst the boundaries of what
can be achieved by advanced endoscopy are con-
tinually expanding, we believe that one of the
most fundamental steps to achieving our goal is
to raise the quality of everyday endoscopy. The
development of robust, consensus- and evi-
dence-based key performance measures is the
first step in this vision.

ESGE and UEG have identified quality of endos-
copy as a major priority. This paper explains the
rationale behind the ESGE Quality Improvement
Initiative and describes the processes that were
followed. We recommend that all units develop
mechanisms for audit and feedback of endos-
copist and service performance using the ESGE
performance measures that will be published in
future issues of this journal over the next year.
We urge all endoscopists and endoscopy services
to prioritize quality and to ensure that these per-
formance measures are implemented and moni-
tored at a local level, so that we can provide the
highest possible care for our patients.

Abbreviations

v

ADR adenoma resection rate

AGREE  Appraisal of Guidelines for Research

and Evaluation
AMSTAR Assessing the Methodological Quality
of Systematic Reviews

ASGE American Society for Gastrointestinal
Endoscopy

CARE Complete Adenoma Resection [study]

CIR cecal intubation rate

CRC colorectal cancer

EOI expression of interest

ERCP endoscopic retrograde cholangiopan-
creatography

ESGE European Society of Gastrointestinal
Endoscopy

GI gastrointestinal

GRADE  Grading of Recommendations Assess-

ment, Development and Evaluation
ISFU Importance, Scientific acceptability,
Feasibility, and Usability

NQMC  National Quality Measures Clearing-
house

PCCRC  post-colonoscopy colorectal cancer

PICOS population/patient, intervention, com-

parison, outcome, study design

QUADAS Quality Assessment Tool for Diagnostic

Accuracy Studies
QIC Quality Improvement Committee
SIGN Scottish Intercollegiate Guidelines
Network
UEG United European Gastroenterology
The importance of quality

L 4

Tens of millions of people undergo endoscopic
procedures every year in Europe. Endoscopy is
the pivotal investigation in the diagnosis of gas-
trointestinal pathology and a powerful tool in its
management. High quality endoscopy delivers
better health outcomes and a better patient ex-
perience [1]. yet there is clinically significant var-
iation in the quality of endoscopy currently deliv-
ered in endoscopy units [2-6].

An example of this is post-colonoscopy colorectal
cancer (PCCRC). It is known that the majority of
PCCRCs arise from missed lesions (premalignant
polyps or cancers]. or incomplete polypectomy
[7,8]. Back-to-back colonoscopy studies show
that 22% of all adenomas are missed [9-14], and
that there is a three- to sixfold variation in adeno-
ma detection rates between endoscopists [15,16].
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Even when polyps are found, removal may be incomplete: the
Complete Adenoma REsection (CARE) study concluded that 10%
of nonpedunculated polyps of 5-20mm and 23% of nonpedun-
culated polyps of 15-20mm were incompletely resected [17].
Furthermore, low cecal intubation rates and poor bowel prepara-
tion regimens may explain the relative failure of colonoscopy to
protect against proximal colorectal cancer that was found in
many studies [18-25]. This results in clinically important differ-
ences in quality of care and patient outcomes: a recent study in
the UK demonstrated a more than fourfold variation in PCCRC
rates between hospitals [26].

In the upper GI tract, gastric cancers and precursor lesions are
frequently missed: in one series, 7.2% of patients with gastric
cancer did not have the lesion detected at endoscopy performed
in the preceding 1 year. Of these cases, almost three quarters
were felt to be due to endoscopist error [27]. Equally, in ERCP,
which is one of the most complex and highest risk procedures
performed regularly in endoscopy practice, there is evidence of
wide variation in both completion and complication rates [28 -
35].

Performance measures

v

Providers and users of services can only know whether their ser-
vice is delivering good quality care if it is measured. Performance
measures are measurements that are used to assess the perform-
ance of a service or aspect of a service; other terms used for these
include quality measures, quality indicators, key performance in-
dicators, or clinical quality measures. Evidence-based perform-
ance measures provide endoscopists and endoscopy units, both
often working in relative isolation, with a framework and bench-
mark against which they can assess their service.

Knowledge of the significant variation in quality between endos-
copists does not improve quality per se, but setting minimum
and target standards within these measures incentivizes im-
provement: when clinicians and services see their own perform-
ance data, they act to improve them. Open publication of per-
formance measures also permit users of the service to assess
quality for themselves, thus making better informed choices and
further incentivizing improvements in healthcare. However, al-
though open publication has potential benefits, it can cause unin-
tended damage if handled poorly, for example if data are open to
misinterpretation or inappropriate comparison. Thus it is impor-
tant to consider both the benefits and risks of open publication
for each case.

The provision of high quality endoscopic care is complex, invol-
ving myriad people, processes, and equipment. Healthcare pro-
fessionals work hard to deliver this service, yet failure of any as-
pect may result in suboptimal care and poor health outcomes.
Performance measures help a service to identify, appraise, and
monitor the key steps in the process and the key outcomes, show-
ing where systems are suboptimal and whether the service is
providing high quality patient-centered healthcare.

Carefully constructed performance measures should allow provi-
ders to identify and address specific deficits in their service, re-
sulting in better patient outcomes. Good performance measures
should therefore correlate with an important health outcome.
These measures should be evidence-based, clear, objective, re-
producible, and realistic. They should also be practical to meas-
ure and meaningful for their target audience (for example endos-
copists, patients, or healthcare providers). In an ideal construct,

there should be a small number of carefully selected performance
measures assessing all important aspects of the service {do-
mains). Each measure assesses performance from a specific an-
gle. Together they provide a holistic snapshot of the quality of
the service. Some performance measures may relate to broad
procedures (for example, cecal intubation rate), whereas others
may relate to specific steps in a specific procedure (for example
the optimal biopsy strategy for surveillance of Barrett’s esopha-
gus).
Performance measures can be used to measure the quality of or-
ganizational structure, healthcare processes, or clinical out-
comes. They can be applied in the pre-, intra- or post-procedural
time periods.
> Structural measures reflect the conditions in which providers
care for patients, in other words they reflect aspects of
healthcare infrastructure. These measures can provide infor-
mation about procedural volumes performed by a provider,
staffing levels or, for example, whether a provider has adopted
an electronic endoscopy reporting system.
Process measures show whether actions proven to benefit pa-
tients are being completed. An example would be the percen-
tage of patients requiring pre-procedure antibiotics who re-
ceive the correct antibiotic at the correct time.
> Outcomes measures analyze the actual results of care. These
are generally the most important measures. An example
would be the percentage of patients readmitted to hospital for
a complication within 30 days of the endoscopic procedure.
Performance measures describe what to measure, However, it is
usually desirable to take this further, identifying a minimum
standard and a target standard within the measure. For example,
it might be decided that cecal intubation rate is an important per-
formance measure of colonoscopy; within this, a minimum
standard might be set at 90% or 95%, with a target standard of
97 %. Whereas performance measures will remain relatively sta-
tic over time, the standards within such measures will be more
dynamic, changing over time as techniques and technology im-
prove. Moreover, the standards may vary according to procedure:
for example, the minimum standard for adenoma detection rate
will be higher for diagnostic colonoscopy performed because of
fecal occult blood findings compared with colonoscopy promp-
ted by symptoms. Occasionally no clear minimum standard cur-
rently exists for a performance measure (for example, patient
comfort), yet its assessment may still be considered important.
These are sometimes described as “auditable outcomes,” and it
is hoped that in time, further research will help determine ap-
propriate standards. Owing to small sample size, rates for rare
events, such as missed cancers, may be best examined at endos-
copy unit level rather than endoscopist level, whilst a qualitative
review of each case is also performed (root cause analysis).
The terminology used in measuring quality can be confusing. A
summary of terminology is presented in© Table 1.

v
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Table1 Terminology used in measuring quality.

Term Description/definition Example

Domain An area of clinical practice  Completeness of proce-
dure, identification of
pathology, management
of pathology, complica-
tions, patient satisfaction

Ameasure that helps Cecal intubation rate

assess performance (CIR)

within a domain.

Other terms used for this

include quality measure,

quality indicator, key

performance indicator, or

clinical quality measure.

Can look at structure,

process, or outcome.

Aminimum defined level ~ Minimum CIR standard is

of performance within a 290%

pertormance measure

Target Adesirablefaspirational Target CIR standard is

standard level of performance 295%

within a performance
measure

Performance
measure

Minimum
standard

The ESGE Quality Improvement Initiative
v
The ESGE Quality Improvement Committee (QIC) was instigated
in 2013. Its aims are:
» To improve the global quality of endoscopy and the delivery of
patient-centered endoscopy services
» To promote a unifying theme of quality of endoscopy within
ESGE activities, achieved by collaborating with other ESGE
committees and working groups and underpinned by a clear
quality improvement framework
> To assist all endoscopy units and endoscopists in achieving
these standards.
QIC committee membership comprises the QIC chairperson
(M.R.), ESGE president and president-elect, chairs of the other
three ESGE committees (guidelines, education and research) and
chairs of QIC working groups.
A QIC strategy was developed to aid fulfilment of ESGE QIC aims.
Quality improvement is a dynamic process and as such the strat-
egy details will evolve over time, although the broad quality re-
mit will not. An initial key objective was to help improve the
quality of gastrointestinal endoscopy by producing a framework
of performance measures for endoscopy, including quality of in-
dependent endoscopists and quality of endoscopy services {cov-
ering all aspects of the service including equipment, decontami-
nation, waiting times, and patient experience), by developing ro-
bust, evidence-based performance measures, The aim of this was
to set a minimum standard for individual endoscopists and for
the endoscopy service, and to permit endoscopy units to measure
their services against this patient-centered framework.
It was determined that such performance measures should be
constructed using a rigorous evidence-based consensus process,
incorporating a wide variety of stakeholders, including patients,
from as wide a geographical area as possible, The aim was to de-
lineate the core domains of a quality endoscopy service, to iden-
tify performance measures within each domain, and precisely to
define and describe a small number of key performance meas-
ures covering each domain.

Guideline

As the project fulfilled a key aim of the UEG Strategic Plan 2015 -
2018, ESGE approached UEG regarding potential collaboration
and UEG agreed to this collaboration. Both ESGE and UEG co-fun-
ded the project and provided additional project governance.

The QIC commiittee created four working groups related to differ-
ent areas of the gastrointestinal (GI) tract: upper GI, lower GI,
pancreatobiliary, and small-bowel. A fifth “Endoscopy Service”
working group was also created. An open call for expressions of
interest (EOI) in participation was launched by ESGE, by emailing
all individual members and all ESGE-affiliated endoscopy socie-
ties and by placing an article in the ESGE newsletter. A total of
90 EOIs were received from over 30 nations. The QIC committee
nominated, approached, and appointed working group chairs
and a meeting with these chairs was held to discuss the project
in detail. Utilizing the list of EOIs, each working group chair es-
tablished their working group membership, aiming to ensure as
wide a geographical spread as possible, with between 10 and 20
members per Gl tract group. Because of the nature of the Endos-
copy Service group with regards to varying practice between na-
tions, membership of this working group was deliberately larger
and each ESGE-affiliated national endoscopy society was asked to
nominate an individual to participate in the group, which com-
prised 34 members. No individual was permitted to be in more
than one group. The American Society for Gastrointestinal
Endoscopy (ASGE) was approached regarding collaborative invol-
vement and agreed to provide input specifically into the small-
bowel working group, along with overall comment or endorse-
ment of the project output as appropriate.

The QIC committee contracted an expert team of methodologists
to provide methodological support and to conduct the detailed
literature searches (Literature Group). The Literature Group lea-
der (C.S.) was co-opted onto the QIC committee for the duration
of the project. To facilitate the program, a bespoke web-based
platform was commissioned (ECD Solutions, USA). Within this
platform, modules were created corresponding to the steps in
the development process. All working group members had access
to these modules, permitting both open and anonymized discus-
sion around each aspect of the performance measure develop-
ment. An expert in guideline methodology with significant prior
experience of working with similar web-based platforms (C. Ben-
nett) was commissioned to facilitate the integration of the infor-
mation technology component.

Performance measures project process

v

A multistep process was developed by the QIC committee (€ Ta-
ble2). The Appraisal of Guidelines for Research and Evaluation II
(AGREE II) tool was used to structure the guideline development
process [36], incorporating best practice from both the Scottish
Intercollegiate Guidelines Network (SIGN) development proces-
ses and the National Quality Measures Clearinghouse (NQMC) of
the United States of America. To ensure working group members
had an understanding of guideline development methodology,
all completed the SIGN online critical appraisal course (http://
www.sign.ac.uk/methodology/tutorials.html; with permission).
A preliminary meeting for all working group members was held
at the UEG Week conference in Vienna, October 2014. The project
was explained in detail and each working group proposed poten-
tial domains for endoscopy. After open discussion, a draft single
set of domains, unified across all the four GI tract areas, was con-
structed and voted on using a modified Delphi consensus pro-
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Guideline

Table2 Performance measures project: process steps.

Establishment of QIC and project working groups

Declaration of conflicts of interest - all working group members

Complete SIGN online critical appraisal course — all working group

members

Define the domains across all four Gl fields (upper G, small-bowel,

pancreatobiliary, lower Gl) and separately for Endoscopy Service (agreed

by modified Delphi consensus process across all working groups)

Create PICOs, listing all key outcomes

Conduct literature search and construct evidence table

Create long-list of performance measures for each domain within each

working group

Use ISFU checklist (® Table5) for each potential performance measure.

Discard inferior performance measures, and where no performance

measure exists within a domain, construct appropriate performance

measure by modified Delphi consensus process

Determine final performance measures - modified Delphi consensus

process

Develop descriptive framework for each performance measure

(© Table6). Review, tabulate and GRADE evidence for minimum/target

standards within each performance measure

Review and harmonization of performance measures across all five

working groups

Highlight areas for future research based on gaps in evidence identified

during this process

Identify training/education needs

Review by ESGE, UEG, national societies, and patient groups for

comment and consensus

Final amendments — modified Delphi process including ESGE QIC

committee
QIC, Quality Improvernent Committee; SIGN, Scottish Intercollegiate Guidelines
Network; Gl, gastrointestinal; PICOS, population/patient, intervention, comparison,
outcome, study design; ISFU, Importance, Scientific acceptability, Feasibility, and
Usahility; GRADE, Grading of Recommendations Assessment, Development and
Evaluation; ESGE, European Society of Gastrointestinal Endoscopy : UEG, United
European Gastroenterology.

Table3 Modified Delphi consensus process.

Consensus voting was conducted through the website. Consensus was
reached using a modified Delphi technique. Each working group member
anonymously scored their level of agreement with draft measures using a
1 to 5scale:

1=Strongly agree, 2 =Agree, 3 =Neither agree nordisagree, 4 = Disagree,
5=Strongly disagree.

Space was provided to include comments and additional references that
were felt to require consideration. Commenting was mandatory for
undecided or disagree votes.

At least 80% agreement (scores of 1 or 2) was required for consensus to
be reached. Where consensus was not reached, measures were reviewed
inlight of comments made and any additional evidence identified, and
were adjusted if required. Further voting rounds then took place for
these measures.

If 80 % agreement was not reached after a maximum of three rounds of
voting, consensus was considered reached if > 50% of participants voted
in favor and <20% voted against the measure, in accordance with the
GRADE process [37]. Failure to meet this criterion resulted in the
measure being discarded.

cess, as described in© Table3 [38]. If consensus was not reached
initially, further discussion and voting was performed to re-eval-
uate and modify proposed domains until consensus was reached.
The agreed domains for the GI tract working groups included
completeness of procedure, identification of pathology, manage-
ment of pathology, complications, procedure numbers, and pa-
tient experience.

Each working group developed an exhaustive list of potential
areas for literature review, using the PICOS {Population/Patient,
Intervention, Comparison, Outcome, Study design) process [39 -
41]. The questions were focused on the assessment of the rela-
tionship between specific indicators and procedure outcomes
(e.g. completion rate) or patient outcomes (e.g. interval cancer
rate, change in clinical management). PICOS were reviewed by
the Literature Group and revisions made until a final precisely
defined list was reached. The PICOS components of each priori-
tized question were used by the Literature Group to define
specific keywords for the comprehensive bibliographic searches.
If more than one comparison was deemed to be relevant, the re-
sults of each comparison were reported.
Searches were performed on the Cochrane Central Register of
Controlled Trials (CENTRAL), Medline and Embase, from 1 Janu-
ary 2000 to 28 February 2015, using MESH terms and free-text
words, without language restriction. In the first instance sys-
tematic reviews were searched. If updated systematic reviews
addressing the PICOS questions were retrieved, the search for pri-
mary studies was limited to those studies published after the last
search date of the most recently published systematic review. If
no systematic reviews were found, a search of primary studies
since 2000 was performed. In order to avoid repetition or double
counting of primary studies, where a literature search retrieved
many systematic reviews addressing the same PICOS question,
only the best systematic review, based on the evaluation of their
methodological quality, update of the bibliographic search, level
of overlapping, and quality of evidence of included primary stud-
ies, was considered for data extraction.
A hierarchy of the study designs to be considered for each type of
question (e. g. on effectiveness, diagnostic accuracy, acceptability,
and compliance) was produced by the epidemiologists of the Lit-
erature Group. For effectiveness questions, randomized con-
trolled trials were considered as the best source of evidence and
were searched in the first instance. For diagnostic accuracy ques-
tions, cross-sectional studies with verification by reference
standard were considered as the best source of evidence.
The risk of bias of included studies was assessed using the follow-
ing validated checklists:
> systematic review: AMSTAR (Assessing the Methodological
Quality of Systematic Reviews) checklist [42]
> randomized controlled trials: The Cochrane Collaboration’s
tool for assessing risk of bias in randomized trials [43]
» cohort studies, case-control studies and cross-sectional
surveys: Newcastle-Ottawa Scale [44]
> diagnostic accuracy studies: QUADAS 2 (Quality Assessment
Tool for Diagnostic Accuracy Studies 2) checklist [45]
> interrupted time series analysis: criteria suggested by the
Cochrane Effective Practice and Organisation of Care Review
Group [46].
The draft results of the bibliographic search and of the selection
process produced by the Literature Group were reviewed by the
clinical experts of the working groups, to determine whether the
inclusion of additional evidence or the exclusion of nonrelevant
papers was required. Once necessary revisions were made, for
each question or group of questions pertaining to the same topic,
the Literature Group provided an evidence table with the main
characteristics of each included study (study design, objective of
the study, comparisons, participant characteristics, outcome
measures, results, risk of bias). They also provided a summary
document with a description of the search strategy used for
each database, the overall number of titles retrieved, and the

Rutter Matthew D et al. The ESGE Quality Improvement Initiative ... Endoscopy 2016; 48: 81-89

- 168 -

Downloaded by: Seoul National University. Copyrighted material.



number of potentially relevant studies acquired in full text; the
number of studies finally included was given, as well as a syn-
thesis of their characteristics and risk of bias, and of their results,
overall conclusions, and quality of evidence.

The Grading of Recommendations Assessment, Development and
Evaluation (GRADE) tool was used to evaluate both the quality of
evidence and the strength of recommendations made (¢ Table4)
[48, 49]. The GRADE system specifically separates the quality of
evidence from the strength of a recommendation: whilst the
strength of recommendation may often reflect the evidence
base, the GRADE system allows for occasions where this is not
the case, for example where there appears to be good reason to
make a recommendation in spite of an absence of high quality
scientific evidence such as a large randomized controlled trial.
Once the literature review was completed, initial draft evidence
statements with comprehensive supporting documentation
were uploaded onto a customized web platform, for all working
group members to review and comment in a modified Delphi
process (see © Table3), to allow modification and to identify ad-
ditional references. Where necessary, further literature reviews
were undertaken and further revisions made in subsequent vot-
ing rounds.

From the final evidence construct, the working group chairs
identified draft performance measures, aiming for a small num-
ber of key measures per domain. Where no measure had been
identified within a domain, the working group was permitted to
construct one by consensus if deemed clinically appropriate.
Once the key performance measures had been identified, each
measure was evaluated using the ISFU (Importance, Scientific ac-
ceptability, Feasibility, and Usability) framework described by
the National Quality Measures Clearinghouse (© Table5) [50].
Measures which did not meet the criteria were discarded. The
modified Delphi process was then used to reach consensus on
these performance measures.

A detailed descriptive framework was then constructed for each
measure meeting the ISFU criteria, as described in© Table6 [51].
Quality standards (minimum and target) were identified within
each performance measure. Additional literature searches were
performed where necessary. Where no evidence-based standard
was identified, the working group was permitted either to agree
on a suitable standard by consensus, or to state “no current
standard defined.”

Along with the final list of precisely defined key performance
measures, the working groups compiled a longer list of other per-
formance measures that had been identified during the develop-
ment process, a list of areas with weak evidence base for priority
research, and a list of training/educational needs. The final draft
was then reviewed by the ESGE QIC Committee and the ESGE
Governing Board. Finally, review and approval was obtained
from ESGE-affiliated national societies, UEG, ASGE, and patient
groups.

The ESGE quality improvement vision

v

ESGE and UEG have a vision to create a thriving community of
endoscopy services across Europe, collaborating with each other
to provide high quality, safe, accurate, patient-centered, and ac-
cessible endoscopic care. Whilst the boundaries of what can be
achieved in advanced endoscopy are continually expanding, we
believe that one of the most fundamental steps to achieving our
goal is to raise the quality of everyday endoscopy. The develop-

Guideline ﬂ

Table4 An overview of the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) system [47].

GRADE: Strength of evidence

High quality:

Furtherresearchis very unlikely to change our confidence in the estimate

of effect

Moderate quality:

Further research is likely to have an important impact on our confidence

in the estimate of effect and may change the estimate

Low quality:

Furtherresearch is very likely to have an important impact on our

contidence in the estimate ot etfect and is likely to change the estimate

Very low quality:

Any estimate of effect is very uncertain

GRADE: Strength of recommendation

Recommendations can be categorized as either Strong or Weak.

Recommendations involve a trade-off between benefits and harms.

Those making a recommendation should consider four main factors:

- The trade-offs, taking into account the estimated size of the effect for
the main outcomes, the confidence limits around those estimates, and
the relative value placed on each outcome

- The quality of the evidence

- Translation of the evidence into practice in a specific setting, taking
into consideration important factors that could be expected to modify
the size of the expected effects, such as proximity to a hospital or
availability of necessary expertise

— Uncertainty about baseline risk for the population of interest. If there
isuncertainty about translating the evidence into practice in a specific
setting, or uncertainty about baseline risk, this may lower our confi-
dence in a recommendation.

ment of robust, consensus- and evidence-based key performance
measures is the first step in this vision.

Implementing performance measures, along with additional
measures such as structured training programs, can result in sig-
nificant improvement in endoscopy quality. In the UK for exam-
ple, a decade of quality improvement initiatives resulted in cecal
intubation rate improving from 76.9% to 92.3% [52].

Having a performance measure does not result in improved
health outcomes per se: in order to improve quality, it is essential
to measure local performance regularly against this benchmark.
Services and individuals are unlikely to improve unless they are
aware of their performance and how it compares with bench-
mark performance measures. Measuring allows the identifica-
tion of potential underperformance, which provides an opportu-
nity for discussion and support for the endoscopist. In addition,
the simple act of monitoring a service will improve performance
(the “Hawthorne effect”): it is powerful, essentially free, and re-
sults in improved quality of patient care.

The standardization of performance measure definitions and
measurement methodology is crucial to permit comparative as-
sessment. Quality improvement requires political will. At a local
level, it requires support from hospital management. Whilst not
essential, the best examples of quality improvement in endos-
copy have also had commitment from, indeed have often been
led by, regional or national authorities and we call upon such or-
ganizations to share responsibility for and to facilitate this pro-
gram, The implementation of appropriate information technolo-
gy infrastructure, based around electronic endoscopy reporting
systems, is an important step in allowing timely data collection
and automated, standardized performance measure reporting.
A strong case can be made for setting a minimum number of pro-
cedures per endoscopist per year. Firstly, a large sample size in-
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Guideline

Table5 Importance, Scientific acceptability, Feasibility, and Usability (ISFU) system, customized and adapted to our working group needs.

Importance to
measure and report

Scientific accep-
tability of measure
properties

Feasibility

Usability and use

Comparison to
related or competing
measures

Extent to which the specific measure focus is evidence-
based, important to making significant gains in healthcare
quality, and improving health outcomes for a specific high
priority aspect of healthcare where there is variation in or
overall less-than-optimal performance.

Measures must be judged to meet all subcriteria to pass this
criterion and be eval d against the g criteria.

Extent to which the measure, as specified, produces
consistent (reliable) and credible (valid) results about the
quality of care when implemented.

Measures must be judged to meet the subcriteria for both
reliability and validity to pass this criterion and be evaluat-
ed against the remaining criteria.

Extent to which the specifications, including measure logic,
required data that are readily available or could be captured
without undue burden and can be implemented for per-
formance measurement.

Extent to which potential audiences (e.g., consumers,
purchasers, providers, policymakers) are using or could use
performance results for both accountability and perform-
ance improvement to achieve the goal of high quality,
efficient healthcare for individuals or populations.

If a measure meets the above criteria and there are
endorsed or new related measures (either the same
measure focus or the same target population) or compet-
ing measures (both the same measure focus and the same
target population), the measures are compared to address
harmonization and/or selection of the best measure.

1a. Evidence base
The measure focus is evidence-based:

- Health outcome: a rationale supports the relationship of the
health outcome to processes or structures of care.

- A systematic assessment and grading of the quantity, quality,
and consistency of the evidence that the measured structure,
process or intermediate clinical outcome leads to a desired
health outcome.1b. Performance gap
Demonstration of quality problems and opportunity for im-
provement
1c. High priority
A high priority aspect of healthcare.

2a. Reliability

The measure is well defined and precisely specified so it can be
implemented consistently and allows for comparability.

2b. Validity

The measure specifications are consistent with the evidence.
Target population and exclusions are supported by the evidence.
Validity testing d rates that the correctly reflects
the quality of care provided, adequately identifying differencesin
quality.

Where an evidence-based risk-adjustment strategy is specified, it
has demonstrated adequate discrimination and calibration.
Analysis of computed measure scores demonstrates that scoring
allows for identification of statistically significant and practically/
clinically meaningful differences in performance.

If multiple data sources/methods are specified, there is demon-
stration they produce comparable results.

For measures susceptible to missing data, analyses identify the
extent and distribution of ing data (or P ) and de-
monstrate that results are not biased due to it and how the speci-
fied handling of missing data minimizes bias.

2c. Disparities

If disparities in care have been identified, measure specifications,
scoring, and analysis allow for identification of disparities through
stratification of results.

3a. Forclinical , the required data el areroutinely
generated and used
3b. The required data el are available in electronic

sources, or a credible path to electronic collection is specified.
3c. Demonstration that the data collection strategy can be
implemented

Acredible rationale describes how the performance results could
be used to further the goal of high quality, efficient healthcare for
individuals or populations.

Consider multiple measures in a domain if:

The measure is harmonized with related measures or multiple
measures are justified.

Consider replacing existi: eif:

The is superior to existing

creases the accuracy of the performance measurement (i.e., it re-
duces the probability that apparent underperformance is a
chance event). Secondly, there is evidence that endoscopy profi-
ciency increases with increasing number of procedures per-
formed, and that endoscopy complications are more common
with endoscopists who perform fewer procedures per year [1];
this is also well described in many other clinical areas such as sur-
gery [53]. A trend towards fewer endoscopists each performing
more procedures may be appropriate, and setting a minimum
number of procedures per year for endoscopists may be one
strategy to improve quality.

It is important that we help endoscopists with lower levels of
performance to improve. Quality assurance should be about im-
provement, not punishment. One of the biggest gains in endos-
copy quality improvement would be to raise the standards of
the lower performers to above minimum quality standard
thresholds. Various organizations have developed structured
processes for the management of underperforming endoscopists,
and experience shows that when handled sensitively but robust-
ly, most endoscopists embrace such support. However, there may
at times be barriers to the uptake of endoscopy quality improve-
ment by individuals and even services, ranging from complacen-
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Performance measure [name]

Description Provide a concise summary statement of
performance measure

[domain name]
StructurefProcess/Cutcome

Explain the importance of the measure

Domain
Category
Rationale
Evidence for pertormance
measure
Details Clearly describe:
Target population (denominator)

Guideline

Table6 Customized and adap-
ted descriptive framework tor
each final performance measure.

Use GRADE system for evidence base and for strength of recommendation

Identitication of those trom the target population who achieved the specitic measure
focus (numerator, target condition, event, outcome)

Measurement time window
Exclusions

Risk adjustment/stratification
Definitions

Data source and feasibility
Consider handling of missing data

Specifications for composite performance measures include: component measure
specifications {unless individually endorsed); aggregation and weighting rules;
handling of missing data; standardizing scales across component measures; required

sample sizes

Scoring Describe how the performance measure is calculated (e. g. mean/median, count, ratio,

rate/proportion)

Indicate if stratification/case mix adjustment or weighting required

Frequency of calculation.

Describe level of analysis (e. g. individual endoscopist - cecal intubation rate; or service

level - bowel preparation quality)

Minimum/target standards ~ Describe minimum/target standards

State “no current standard defined” where none exists

Describe how score should be interpreted relative to the minimum/target standard
Describe whether the standard includes any tolerance for any factors

Describe action that should be taken when performance does not reach minimum

standard

¢y (“I'm fine and don't need to measure”) to fear that one’s abil-
ities might be demonstrated to be suboptimal. The latter may be
particularly relevant if there are financial or service imperatives
to continue with the status quo. Nevertheless, we owe it to our
patients to overcome these barriers to ensure that endoscopy is
of the highest quality.

ESGE and UEG have identified quality of endoscopy as a major
priority. We recommend that all units develop mechanisms for
audit and feedback of endoscopist and service performance,
using the ESGE performance measures that will be published in
future issues of Endoscopy over the next year. Regional and na-
tional organizations have a responsibility to support and, where
required, provide resources for such quality improvement initia-
tives. We urge all endoscopists and endoscopy services to priori-
tize quality and to ensure that these performance measures are
implemented and monitored at a local level, so that we can pro-
vide the highest possible care for our patients.(

Acknowledgments

The authors gratefully acknowledge the contributions from:
Stuart Gittens, ECD Solutions in development and running of the
web platform; Iwona Escreet and all at Hamilton Services for pro-
ject administrative support; The Scottish Intercollegiate Guide-
lines Network, especially Duncan Service, for hosting the critical
appraisal module; and The Research Foundation - Flanders
(FWO0), for funding for Prof. Raf Bisschops.

Competing interests: M. Rutter’s department receives research
funding from Olympus for a colitis surveillance trial (2014 to
present). C. Senore’s department receives PillCam Colon devices
from Covidien-Given for study conduct, and loaner Fuse systems
from EndoChoice. R. Bisschops has received: speaker’s fees from
Covidien (2009-2014) and Fujifilm (2013); speaker’s fee and
hands-on training sponsorship from Olympus Europe (2013 -
2014); speaker’s fee and research support from Pentax Europe;
and an editorial fee from Thieme Verlag as co-editor of Endos-
copy. R. Valori is a director of Quality Solutions for Healthcare, a
company providing consultancy for improving quality and train-
ing in healthcare. C. Spada has received training support from
Given Imaging (2013 and 2014). M. Bretthauer receives funds
from Thieme Verlag for editorial work for Endoscopy. C. Bennett
owns and works for Systematic Research Ltd, and received a con-
sultancy fee from ESGE to provide scientific, technical, and meth-
odological expertise for the present project. C. Hassan has receiv-
ed equipment on loan from Fujinon, Olympus, Endochoice, and
Medtronic; and consultancy fees from Medtronic, Alpha-Wasser-
man, Norgine, and EndoChoice. C. Rees's department receives re-
search funding from Olympus Medical, ARC Medical, Aquilant
Endoscopy, Almirall, and Cook (from 2010 to the present). M. Di-
nis-Ribeiro receives funds from Thieme Verlag for editorial work
for Endoscopy; his department has received support from Olym-
pus for teaching protocol (from August 2014 to July 2015). T.
Ponchon has received: advisory board member’s fees from Olym-
pus, Ipsen Pharma, and Boston Scientific (2014 and 2015) and
from Cook Medical (2014); speaker’s fees from Fujifilm, Ipsen
Pharma, and Olympus (2014 and 2015) and from Covidien
(2014); training support from Ferring (2014); and research sup-

Rutter Matthew D et al. The ESGE Quality Improvement Initiative... Endoscopy 2016; 48: 81-89

-171 -

Downloaded by: Seoul National University. Copyrighted material.



L Guideline

port from Boston Scientific and Olympus (2014 and 2015).
P. Fockens has been receiving consulting support from Olympus,
Fujifilm, Covidien, and Creo Medical. L. Aabakken , C. Bellisario,
D. Domagk, T. Hucl, M. Kaminski and S. Minozzi, have no compet-
ing interests.

Institutions
! Department of Gastroenterology, University Hospital of North Tees,
Stockton-on-Tees, Cleveland, UK
7 School of Medicine, Durham University, UK
' CPO Piemonte, AOU Citta della Salute e della Scienza, Torino, Italy
' Gastroenterology Department, University Hospital Leuven, Leuven, Belgium
“ Department of Medicine I, Josephs-Hospital Warendorf, Academic Teaching
Hospital, University of Miinster, Warendorf, Germany
© Department of Gastroenterology, Gloucestershire Royal Hospital, Gloucester,
UK
/ Department of Gastroenterological Oncology, The Maria Sklodowska-Curie
Memorial Cancer Centre and Institute of Oncology, and Medical Center for
Postgraduate Education, Warsaw, Poland
% Department of Health Management and Health Economics, Universily of
Oslo, Oslo, Norway
? Digestive Endoscopy Unit, Catholic University, Rome, Italy
10 Department of Transplantation Medicine, Oslo University Hospital, Oslo,
Norway
' K.C. Jebsen Colorectal Cancer Research Centre, University of Oslo, Oslo,
Norway
17 Centre for Technology Enabled Research, Faculty of Health and Life Sciences,
Coventry University, Coventry, UK
1% Nuovo Regina Margherita Hospital, Rome, Italy
14 Servicio de Gastroenterologia, Instituto Portugues de Oncologia Francisco
Gentil, Porto, Portugal
1> Department of Gastroenterology and Hepatology, Institute for Clinical and
Experimental Medicine, Prague, Czech Republic
1% Department. of Digestive Discases, Hopital Edouard Herriot, Lyon, France
'” Department of Gastroenterology and Hepatology, Academic Medical Center,
Universily of Amslerdam, AmsLerdam, Lhe Netherlands

References
Rutter MD, Rees CJ. Quality in gastrointestinal endoscopy. Endoscopy
2014; 46: 526-528
Rajasekhar P, Rutter M, Bramble M et al. Achieving high quality colo-
noscopy: Using graphical representation to measure performance
and reset standards. Colorectal Dis 2012; 14: 1538 -1545
Baillie J, Testoni PA. Are we meeting the standards set for ERCP? Gut
2007, 56: 744-746
4 Cotton PB. Are low-volume ERCPists a problem in the United States? A
plea to examine and improve ERCP practice - NOW Gastrointest En-
dosc 2011; 74: 161 -166
5 Williams EJ, Taylor S, Fairclough Pet al. Risk factors for complication fol-
lowing ERCP; results of a large-scale, prospective multicenter study.
Endoscopy 2007; 39: 793-801
6 Williams EJ, Taylor S, Fairclough P et al. Are we meeting the standards
set for endoscopy? Results of a large-scale prospective survey of endo-
scopic retrograde cholangio-pancreatograph practice Gut 2007; 56:
821-829
Pabby A, Schoen RE, Weissfeld JL et al. Analysis of colorectal cancer oc-
currence during surveillance colonoscopy in the dietary Polyp Preven-
tion Trial. Gastrointest Endosc 2005; 61: 385-391
Robertson Dj, Lieberman DA, Winawer §f et al. Colorectal cancers soon
after colonoscopy: a pooled multicohort analysis. Gut 2014; 63: 949
956
van Rijn JC, Reitsma JB, Stoker ] et al, Polyp miss rate determined by tan-
dem colonoscopy: a systematic review. Am | Gastroenterol 2006; 101:
343-350
10 Van Gelder RE, Nio CY, Florie f et al. Computed tomographic colonogra-
phy compared with colonoscopy in patients at increased risk for colo-
rectal cancer. Gastroenterology 2004; 127: 41-48
Pickhardt Pj, Choi jR, Hwang I et al. Computed tomographic virtual co-
lonoscopy to screen for colorectal neoplasia in asymptomatic adults. N
Engl ] Med 2003; 349: 2191-2200
12 Rockey DC, Paulson E, Niedzwiecki D et al, Analysis of air contrast bar-
ium enema, computed tomographic colonography, and colonoscopy:
prospective comparison. Lancet 2005; 365; 305-311
13 Miller RE, Lehman G. Polypoid colonic lesions undetected by endos-
copy. Radiology 1978; 129: 295-297

-

]

w

~

)

]

14 Pickhardt PJ, Nugent PA, Mysliwiec PA et al. Location of adenomas mis-
sed by optical colonoscopy. Ann Intern Med 2004; 141: 352-359

15 Barclay RL, Vicari ff, Doughty AS et al, Colonoscopic withdrawal times
and adenoma detection during screening colonoscopy. N Engl | Med
2006; 355: 2533 -2541

16 Chen SC, Rex DK. Endoscopist can be more powerful than age and male
gender in predicting adenoma detection at colonoscopy. Am ] Gastro-
enterol 2007; 102: 856-861

17 Pohl H, Srivastava A, Bensen SP et al. Incomplete polyp resection during
colonoscopy - results of the complete adenoma resection (CARE)
study. Gastroenterology 2013; 144: 74-80.e1

18 Singh H, Nugent Z, Demers AA et al. The reduction in colorectal cancer
mortality alter colonoscopy varies by site of the cancer. Gastroenterol-
ogy 2010; 139: 1128-1137

19 Baxter NN, Goldwasser MA, Paszat LF et al. Association of colonoscopy
and death from colorectal cancer. Ann Intern Med 2009; 150: 1-8

20 Brenner I1, Iloffmeister M, Arndt Vet al. Protection from right- and left-
sided colorectal neoplasms after colonoscopy: population-based
study. ] Natl Cancer Inst 2010; 102: 89-95

21 Baxter NN, Warren JL, Barrett M et al. Association between colonosco-
py and colorectal cancer mortality in a US cohort according to site of
cancer and colonoscopist specialty. | Clin Oncol 2012; 30: 2664 - 2669

22 Lakoff ], Paszat LF, Saskin R et al. Risk of developing proximal versus
distal colorectal cancer after a negative colonoscopy: a population-
based study. Clin Gastroenterol Hepatol 2008; 6: 1117-1121

23 Singh I, Nugent Z, Demers AA et al. Rate and predictors of early/missed
colorectal cancers after colonoscopy in Manitoba: a population-based
study. Am ] Gastroenterol 2010; 105: 2588 -2596

24 Brenner I, Chang-Claude J, Seiler CM et al. Does a negative screening
colonoscopy ever need to be repeated? Gut 2006; 55: 1145-1150

25 Brenner H, Chang-Claude J, Seiler CM et al. Protection from colorectal
cancer after colonoscopy: a population-based, case-control study.
Ann Intern Med 2011; 154: 22-30

26 Valori RM, Morris JE, Thomas JD et al. Tu1485 Rates of post colonoscopy
colorectal cancer (PCCRC) are significantly affected by methodology,
but are nevertheless declining in the English NHS [abstract]. Gastroin-
test Endosc 2014; 79: AB451 DOI 10.1016/j.gie.2014.02.931

27 Yalamarthi S, Witherspoon P, McCole D et al. Missed diagnoses in pa-
tients with upper gastrointestinal cancers. Endoscopy 2004; 36:
874-879

28 Raftopoutos SC, Segaraj: DS, Burke Vet al, A cohort study of mis-
sed and new cancers after esophagogastroduodenoscopy. Am ) Gastro-
enterol 2010; 105: 1292-1297

29 Cohen J, Safdi MA, Deal SE et al. Quality indicators for esophagogastro-
duodenoscopy. Am ] Gastroenterol 2006; 101: 886-891

30 Faigel DO, Pike IM, Baron TH et al, Quality indicators for gastrointestinal
endoscopic procedures: an introduction. Am ] Gastroenterol 2006;
101: 866-872

31 Park WG, Cohen j. Quality measurement and improvement in upper
endoscopy. Techniques Gastrointest Endosc 2012; 14: 13-20

32 Gavin DR, Valori RM, Anderson JT el al. The national colonoscopy audit:
a nationwide assessment of the quality and safety of colonoscopy in
the UK. Gut 2013; 62: 242-249

33 Enochsson L, Swahn F, Arnelo U el al. Nationwide, population-based
data from 11,074 ERCP procedures from the Swedish Registry for Gall-
stone Surgery and ERCP. Gastrointest Endosc 2010; 72: 1175-1184,
1184.e1-e3

34 Baron TH, Petersen BT, Mergener K et al. Quality indicators for endo-
scopic retrograde cholangiopancreatography. Am | Gastroenterol
2006; 101: 892-897

35 Cotton PB, Garrow DA, Gallagher ] et al. Risk factors for complications
after ERCP: a multivariate analysis of 11,497 procedures over 12 years.
Gastrointest Endosc 2009; 70: 80-88

36 Consortium, TANS. Appraisal of guidelines for research and evaluation
II. AGREE Il Instrument. 2009: 1-56

37 Jueschke R, Guyalt GH, Dellinger P et al. Use of GRADE grid to reach de-
cisions on clinical practice guidelines when consensus is elusive, BM]
2008; 337: a744 DOI 10.1136/bmj.a744

38 Murphy MK, Black NA, Lamping DL et al. Consensus development
methods, and their use in clinical guideline development, Health Tech-
nol Assess 1998; 2:i-iv, 1-88

39 Greenhalgh T. How o read a paper. Gelling your bearings (deciding
what the paper is about). BMJ 1997; 315: 243 -246

40 O’Connor D, Green S, Higgins JP. Defining the review question and de-
veloping criteria for including studies. In: Higgins JPT, Green S editors.

Rutter Matthew D et al. The ESGE Quality Improvement Initiative ... Endoscopy 2016; 48: 81-89

-172 -

Downloaded by: Seoul National University. Copyrighted material.



Cochrane handbook for systematic reviews of interventions. Oxford,
UK: Wiley-Blackwell; 2008

41 Richardson WS, Wilson MC, Nishikawa ] et al. The well-built clinical
question: a key to evidence-based decisions. ACP | Club 1995; 123:
A12-A13

42 Shea BJ, Grimshaw JM, Wells GA et al. Development of AMSTAR: a meas-
urement tool to assess the methodological quality of systematic re-
views, BMC Med Res Methodol 2007; 7: 10

43 Higgins JP, Altman DG, Gotzsche PC et al, The Cochrane Collaboration’s
tool for assessing risk of bias in randomised trials. BMJ] 2011; 343:
d5928

44 Wells GA, Shea B, O’Connell DJ et al, The Newcastle-Ottawa Scale (NOS)
for assessing the quality of nonrandomised studies in meta-analyses.
Available at: http://www.ohri.ca/programs/clinical_epidemiology/ox-
ford.htm Accessed: 2015

45 Whiting PF, Rutjes AW, Westwood ME et al. QUADAS-2: a revised tool
for the quality assessment of diagnostic accuracy studies. Ann Intern
Med 2011; 155: 529-536

46 Effective Practice and Organisation of Care (EPOC). Suggested risk of
bias criteria for EPOC reviews. EPOC. Resources for review authors.

Rutter Matthew D et al. The ESGE Quality Improvement Initiative... Endoscopy 2016; 48: 81-89

Oslo.: Norwegian Knowledge Centre for the Health Services; Available
at:  http:/fepoc.cochrane.org/epoc-specific-resources-review-authors
Accessed: 2015

47 Guyatt GH, Oxman AD, Vist GE et al. GRADE: an emerging consensus on
rating quality of evidence and strength of recommendations. BM]
2008; 336: 924-926

48 Guyatt GH, Oxman AD, Kunz R et al. What is “quality of evidence” and
why is it important to clinicians? BMJ 2008; 336: 995 -998

49 GRADE Working Group. http:/jwww.gradeworkinggroup.org/ Acces-
sed 2015

50 ISFU system; National Quality Measures Clearinghouse (NQMC).
http://www.qualitymeasures.ahrq.gov

51 ISFU criteria; National Quality Measures Clearinghouse (NQMC).
http://www.qualitymeasures.ahrq.gov

52 Gavin DR, Valori RM, Anderson JT et al. The national colonoscopy audit:
a nationwide assessment of the quality and safety of colonoscopy in
the UK. Gut 2013; 62: 242-249

53 Birkmeyer JD, Stukel TA, Siewers AE et al. Surgeon volume and operative
mortality in the United States. N Engl ] Med 2003; 349: 2117 -2127

-173 -

Downloaded by: Seoul National University. Copyrighted material.






