To dry or not to dry the endoscope?

by Laverarcn FMuscarella, Phi

Last spring,
Healtheare Purehirsing
MNezos published an
arlicle | wrote en-
titled,  “Lessons
from the broncho-
scope case; What
happened ar Al
legheny General?™
March 2043, p. 26).
Among other commentary discussed i my
article, I recommend dryving the endoscope
after reprocessing - that is, after cleaning,
chemical imanersion, and erminal water
rinsing. Drying is necessary to prevent the
rolonization of walerhome bacteria, such
as Psendomonas aerginosa, in the inter
nal channels of gastroiniestinal (G1) flex-
ible endoscopes and bronchoscopes
between rewses, [t can be easily and inex-
pensively accomplished by manually flush-
iy all of the endoscope’s channels with 7l
alcohol (which is used as a facilitator of dry-
ingl, followed by foreed or compressed air
Moreover, [ recommend drying the endo-
scope not only after terminally rinsing the en-
doseope [after chemical immersion; with tap
water, bacteria-lmee waler, or boilled sterile
waler, but also after reprocessing endoscopes
using the STERLS System |, which nses a wa-
ter filtration system that is uniquely labeled 1o
produce “sterle” rinse water. 1 sitess the im-
portance of drying the endoscope afler repro-
cessing based on having reviewed over 1,300
papers in the fields of infection contral, instu-
menl reprocessing and water filration tech-
nology: having wrillen over 10K} articles in
these fields, many of which appear in peer
reviewed medical jourmnals; and having re-
searched over the past ten vears the cavses of
several bacterial outhreaks and pseudo-our-
breaks linked oo contaminated bronchoscopes
and GT endoscopes. 1t is my opinion that the
risk of patientinfection caused by waterborne
bacteria during flexible endoseapry, more so
during bronchoscopy than Gl endescopy, is
under-apprecialed, and the luncional mita-

tioms of water filbration systems and their 0 or |

0.2 micron bacterial filler membranes, such as
those used by most avlomaled endoscope
reprocessors (AERs) m produce ered rinse
water, routmely overlooked,

Despite its combibution 1o the improve-
ment of patient safery, the recommendation

to dry bronchoscopes and other flexible
enduscopes after reprocessing has appar-
entdy become controversial and a lightring
rod for acrimonious criticism. Mr, Richard
“Ric" Pumble, vice president of STERIS
Corporation’s global marketing healtheare
division, wrote a letter [HPA, May 2003, p.
7] which declares my recommendation 1o
dry the endoscope afier reprocessing in the
Systern 1 - which Mr. Bumble refers to as an
FAER” - irresponsible and unsafe. 1n addi-
Gom, Mr, Bumble's letter defends e umnigue
sterilization claims of the System L the only
point-ofuse process cleared by the FIMA for
“sterilizing” Nexdble endoscopes. As acknowl-
edged by Mr. Bumble, the label claim of the
Systemn 1 as a sierile processing svstem re-
quires that its warer filtration systemn, which
inchudes a 162 micren bacterial filler, pro-
duce sterile rinse water: In short, the label of
the System | [somehow) “guarantees” instne-
menl sterilization and the producton of ster-
ile rinse waler by fillering a hospital's
[unprocessed) tap water across a baclerial
filter membrane. (The label claims of the
System 1 are unique and unprecedented,
Although the: FDIA granted STERIS a 510(k)
clearance for the System 1 almost 15 vears
apw, neither prior to nov since ils introdue-
tion to the TS5, markel has 3 medical device
with a similar claim of *sterilization” of flex-
ible endoscopes and “sterile”™ filtered rinse
waler been granted 3100k cleawance by the
FLIA).

Although I would not mind being the sole
recipient of Mr. Rumble's expressed angst with
the recommendation to dry the endoscope
aller reprocessing in the Svstem 1, Tmustham-
bly confess that it would be disimgenuous of
me Lo take sole credit for this recommenda-
tion. To be sure, several agencies and organi-
zations have previously published the
importance of endoscope drving. And while
in hiz letter Mre. Rumble’s classification and
enfitlement of the System 1 as an “AER” may
seem irrelevant and moot, it has significant
clinical and regulatary implications, As a re-
sull.of several I'sendomonas asruginosa and
mycobacterial outbreaks jand psendo-out
breaks) linked o bronchoscopes inadequately
reprocessed by the STERIS System 1, the
FDA and dhe CDC jointly published in 1994
a Mublic Health Advisory [www.lda gov/edrh?
sulety/endoreprocess.himl). Among its Tec-
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omimendations, the FDNA and CDC instruct
healtheare practitioners using the Systemn 1 {or
another AER, or after manual reprocessing
to “consider incorporating a final drying step
in {the) reprocessing protocol. There are shud-
ies which have demonstrated that a final diy
ing step that includes Nushing all channels with
alcohol followed by purging the channels with
air {to remove th alcohol) greatly reduces the
possibility of recontamination of the endo-
scope by waterhorne microorganisms. The
American Society for Testing and Malerialy
{ASTM) has incorporated this recommenda
tfon in its ASTM Standard F1518-94.7

As expressed in this advisory, itis therelore
clear that I am not the only one who has em-
phasized the importance of drving the endo-
scope after reprcessing in the System 1 M
Rumble's castigation of me and Ou recom-
mendation T published in PN w dry the
endoscope’s channels afier reprocessing in the
Syslem 1 as being “without {the backing) of
science” and serving “only to create a poitee
tially unsafe and damaging environment - one
which pracilioners may interpret as encour
aging experimentaliom in the field” is also
therelore inextricably direeted al and critical
of, among others, the FDIA, CDC and ASTM.

‘The firm and determined instruction by Mr.
Bumble not to dry the endoscope afler re-
processing it in the Sysiem 1 - which could
result in wet bronchoscopes potentially con-
taminated with waterbome bacteria during
rinsing being introduced into the lungs of criti-
cally ill patients - is perplexing, without scien-
tifie: foumadation, and inimical w patient. safety,
There are no data in the medical Lterature
that support Mr. Bumble's contention that
drying the endoscope after reprocessing in
the: Systern | {or another AER] is unsafie, ex-
perimental, or superfluous or redundant To
the contrary, the medical Lierature is replets
with climical smdies and reponds thal empha-
size the imporiance of diving the endoscope
to patent safety. Wel endoscopes have been
reported (o transmit waterbome hacteria,
while dry endoscopes have not. Despite the
millions of procedures performed each vear
using a Mlexible endoscope, there an: no e
pors of infection cansed by the tansmission
of waterborne bacteria, such as # aernginosa,
when the endoscope was reprocessed i ac-
cordance wilh published gnidelines and dried
before reuse {with the exceplion of a few Te-
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ports of infection cansed by defective and
recalled endoscope models),

The FDIA and CDC are nol the only au
thorities whose acknowledgement of the
importance to dry the endoscope aller re-
processing in the Svstern 1 is at odds with
Mr. Rumble’s confusing imstruction and stance.
The Sociely for Gastroenterology Nurses and
Associates (SGNA, in its “Standards of Tnfec-
tion Conirol in Reprocessing of Flexible
Gastrointestinal Endoscopes™ [hiip:/7
www,5gna.0rg: Tesourcesd guideline3.cfm),
states thal “bacteria such as Prewdomonas
aerugingsa have been identified m both ap and
fillered water, and may multiply in a moist
enviromment? As a resulr, 3GNA recom-
mends drying the endoscope by flushing each
of its channels with 7% aleohol followed by
forced air, a practice thal T endorse and has
become the standard of care, SGNA stresses
in thess standards for reprocessing endoscopes
that “alcibie] Mushes should be uzed even when
sterile water is used for rinsing,” a reference i
the: Syalern 1% sterile rinse water claim as well
as bottled sterile water. In its guideline for the
use of high-level disinfeclants and sterilants,
SGNA states that “most automated
TEPTOCESSOTS Incorporale an optional water fil-
tration system. Such systems may reduce
the number of tap water contaminanis bul
do not eliminate the need for the ade‘aleo-
holfair purge as the final step prior to stor-
age” hilp:/ S wwwsgnaorg/resources!
HLD html}, an indication that applies to the
Syslem 1. And, at least one endoscope
manufaciurer recomimends that the endo-
scope be thoroughly dried using 7P alco-
hol {isopropyl or ethyl) specifically after
reprocessing in the System | Why Mr
Rumble would so staunchly altempt o dis-
suade nsers of an AER from drying the en-
doacope afier reprocessing - one of the most
basic and inexpensive endoscope repro-
cessing sleps shown to prevenl bacterial
colonization and patient infection - is inex-
plicable.

In addition o his claim that those who rec-
ommend drying the endoscope after tepro-
cessing in the System 1 are in violation of
the System 1's labeling and creating an un-
sale enviromment, Mr, Rumble in his leter
provides several other confusing and misin-
formed statements and commentary that beg
allention. Firs, T reaffirm my opinion that,
had Allegheny General Medical Center in
Pitisburgh been instructed to dry its
bronchoscopes after reprocessing in the Sys-
tem | using a manual 7% alcohol flush fol-
lowed by forced air, this medical facility’s
recent £ aergrinoss oubreak might have heen
prevented. Tt is also my opinion that similar
cuthreaks at other medical lacilities thal were

linked 1o bronchoscopes contaminated with
P aeruginesa, including an outbreak about
which a report was pulilished in 1499 by the
CDC in Marbidity and Mertality Weekly Report
thttp:/rwww.ede. govdepo/ mmwr preview
mmwrhtml/mm+82Gal.bim), might also
liave  been prevented,  had  the
branchoscopes been thoroughly dried after
reprocessng in the System L

Seeond, as noted i M Rumble’s leter,
1 am emploved by Custom Ulnasonics Inc.
But Mr. Rumble’s depiction of Custom UL-
trasonics as a “competitor” of STERIS is
somewhat odd and inconsistent with
STERIS longslanding published market-
ing claims. Through the vears, STERTS has
always asserted that the Svstem ['s only
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competilors were other sterilizers, such as
those that use ethylene oxide gas. STERIS
has also always claimed that the System s
higher associated reprocessing costs were
well-justified because, according  to
STER1S, the outcome of the System | for
flexible endoscopes is distinct from and
superior to high-level disinfection, a pro-
cess that STERIS - despite the lack of data

has always maintained is unsafe and poses
an infection risk. The rationale for M.
Rumble's stalerment that the Svstemn 1 - the
omly process labeled to “sterilice® flexible
endoscopes and therefore presumably has
no conpetition - is an AER that competes
with Custom Ultrasomics, a company not
associated in any way with a sterilizalion
claim, process, or technology, is inconsis-
tenl and unclear.,

Third, Mr. Bumble suggests my published
articles are part of a duplicitous scheme “to
market (my) company’s technology.” Those
who have read my articles through the
years, every one of which has always fully
disclosed my affiliations and emplover,

discusses or promotes Costom Ultrasonics
or its line of products. Tn point of fact, there
is one published document I wrote that dis-
cusses Custom Ullrasonics’ products, and
it was part of a 5100k application to the FDA
that required inclusion of my name, As 1
express in several of my published articles,
dryving is a crudal reprocessing step, and its
only beneficiary is the patient. Custom Ul-
trasonics does not fnancially benefit by rec-
ommending that endoscopes be manually
dried after reprocessing nsing a 70% alco-
hol flush followed by forced air.

Fourth, Mr. Bumble states in his leder that
1 have “no direct knowledge of the situa-
tion or evenis” at Allegheny General Medi-
cal Center in Pittsburgh, the hospital about
which T have written and that linked pa-
tient injury and death to contaminated
bromchoscopes reprocessed by the System
1. While discretion limits my discussion of
some aspects of this hospital’s P acruginosa
outhreak, T am rather familiar wich it, hav-
ing read more than two dozen newspaper
articles and other documents that are
readily available in the public domain and

i that provide in significant detail many of |

wonild be hard pressed to identify one that | the scientific details of this outbreak. Fur-

ther, al ne me has Mr. Rumble [or any of
his company’s colleagues) talked o or cor-
responded with me as required for a fair
evaluation of either my direct or indirect
knowledge of this ontbreak.

Fifth, Mr. Rumble nuoles that the Svstern
1 is labeled and advertised o produce “ster-
ile” vinse water by filtering a hospital's (un-
processed] tap water through ils water
Rliraton systern that includes a 0.2 micron
bacterial filter membrane. As with all
AERz, the waler used Lo rinse the endo-
scope after chemical immersion is arguably
its Achilles” heel: the outcome of any AER's
process is limited by and can only be as
good as the quality of the rinse water. There-
fore, the requirement that the System 175
rinse water be sterile represents the linch-
pin of its matrument sterilization labwel claim.
If the System 1's rinse water is not sterile,
then itz processed and rinsed mstruments,
although not necessardly unsafe for use, are
also not sterile, a conclusion that may have
implicatioms in the operaling room seting.
A review of the medical literature reveals
that there are no published data that dem-
onstrate sterile rinse water can be produced
by filtering a hospital's tap waler through a
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0.2 micron bactedal fler membrane, More-
pver, ils claim of instrument. sterilizaton ar
guably may be further in doubt, because
the labeling of the System | does not rec-
ommend routine and direcl. mictobiologic
monitoring of its rinse waler as required for
the healthcare facility wo evaluate the in-use
performance of the System 1% water filiva-
tion system and to validate that the rinse
waler i sterile and associated with a sterdl-
ity assurance level, or SAL, of, for example,
104, Efforts to obtain data from STERIS in
supporl. of the Tabel claim that the System 1
produces sterile rinse water have proved
fruitless and will probably remain so in light
of STERIS recent statement in a newspa-
per article that the testing data that support
i System 1's performance claims are “pro-
prietary™ and nol [or public review.

Sixth, inn his letter Mr. Bumble professes:
*The STEBLS System 1 process assures
sterility,” He adds: “The STERIS process
provides guaranteed performance and
documented micrabial reduction perfor-
mance — something no other AER sup-
plier has as vel been willing to provide”
These statements are confusing and cer
tainly misleading. Firsi, how can the Sys-
lem 1 {or any “sterilizer” or AER]
“puarantee” instrument sterilizaton when,
in accordance with its label's failure to in-
struct users to monitor microbiologically
the in-use performance of is water filra-
tion system, licde if anything is known
about the microbial quality of ils terminal
water Anses? And, how can sterilization
of a flexible endoscope be guaranleed
when several of its narrow channels and
complex internal surfaces, each ol which
can contain imperfections and tears thad
harbor adherent bacteria, cannot be di-
rectly sampled microbivlogically to con-
firm sterilily? Seeond, although belied by
Mr. Bumble's comments, | have provided
to the FIDA data thal document the mi-
crobial reduction performance (a measure
that is generally used Lo describe the el
fectiveness of a high-level disinfector - not
a slerilizer] of Costom Ulirasonics’ AER
and, unfike STERTS, these data are not con-
sidered proprietary and have been posted
on the Internet for public review and
sCrutiny www.myendosile. coms
Sl0kbooklet2002.pdt). Third, data in sup-
port of the claim that flexible endoscopes
can be reliahly sterilived using the System
1, ot any low-lemperalure sterilization
I.r.::hnn]ugy, are: ]ul‘.killﬂn [as are the data
demonstrating that a hospital’s lap water
can be sterilized using a (.2 micron bacte-
rial filler membrane). If any of these data
exist, maybe as a result ol this educational

discussion Mr. Rumble would be willing
to post them on the Internet for the public’s
review and comlorl.

In conclusion, drving the endoscope using
a manual 70% alcohol flush followed by
forced air afler reprocessing, whether us
ing tap water or bacteria-free or “sterile”
filtered water as a final rinse, is recom-
mended by SGNA, myself, at least one
endnscope manufacturer, and, among oth-
ers, the FIDA and CDC. Tt is a practice that
i5 crucial o the prevention of the transmis-
sion of P aeruginasa or other waterhome
bacteria via a flexible endoscope. Never-
theless, in lieu of drying the endoscope, Mr,
Rumble’s letter instructs users of the Sys-
tern 1, in accordance with its “just-in-time”
labeling, to reprocess each endoscope “im-
mediately before use, regardless of clean-
ing and storage processes.” Such labeling,
however, is puzeling and problematic. First,
even for a relatively small facility that may
perform dozens of flexible endoscopic pro-
cedures per week, reprocessing each endo-
scope in the morming before the first patient
is impractical, time-consuming, and pro-
hibitively expensive. Moreover, there arc
no published dala that suggest this early
moming practice reduces the risk of patient
infection compared to simply drying the
endoscope before storage, a significandy
less expense and practical practice. 1 there-
fore suggest thal published endoscope re-
processing guidelines clearly recommend
drying the endoscope afier reprocessing in
any AER including the System 1. Second,
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it is unclear how STERIS defines “jusrin-
time,” a5 ils definition as il applies o the
System 1 has not been published. Is Mr.
Bumble referring to a process that is simi-
lar 1o “Mlashing™ and intended only for emer
gency situations? Also unclear and
unpublished by STERIS is the amount of
time that can elapse afller reprocessing an
endoscope in the System | before its chan-
nels can hecome colonized with bacteria
and require the entire endoscope be repro-
cessed again before reuse, Due in part o
the physical separation between the endo-
scope reprocessing room and the patient’s
procedure room, which gridelines recom-
mend be separate rooms, few if any
endoscopes can be nsed “just-in-time” or
immediately after reprocessing as instructed
by Mr. Bnmble and the System 1's label-
ing. Fortumately, there is a solution thar is
simple, safe, inexpensive and renders moot
these prub.lems, queskions, anid ]a.::]ting data:
drying the endoscope after reprocessing,
There are lessons out there o be leamed,

- but there are also forests to be seen through

the trees, HPH

Lawrence £ Muscarella, Phil is Divector of
research and development, and chief of in-
fection contral, for Custom (Mrasonics nc,
hodlarnd, P, He glso senves as editor-in-chiel
for The O-Met Monthly Ha may be reachod
af 215-364-8577 Fax: 215-364-7674; and wia
a-mail at editor@rmyendasite.com. This arficla
Is infendnd 2z a2 mbuftal fo comments made
by Richard "Ric” Rumbie in an HPN ferter to
the sditor, Aday 2003, pg. 67
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