ASSOCIATION OF DISPOSABLE DEVICE MANUFACTURERS
Providing industry views on single patient use medical devices
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Center for Devices and Radiological Health o

Food and Drug Administration =

9200 Corporate Boulevard o
Rockville, Maryland 20850

Re:

Further Evidence of Increased Patient Risk with Reprocessed Used Single-
Use Medical Devices '
Dear Dr. Feigal:

ADDM is a trade association of original device manufacturers dedicated to
protecting patient safety through proper regulation of single use device reprocessing. Ina

November 22, 1999 letter, ADDM summarized sixteen studies already on file at FDA
and supplied the FDA with new evidence of increased patient risk with reprocessed used
single-use medical devices. The purpose of this letter is to further supply the FDA with
published evidence of the existence of valid scientific data that confirms the physical,
microbiological, and functional performance failures associated with reprocessed used

single-use medical devices. Three published literature reports on the dangers of
reprocessing used single use devices are enclosed.

The first article entitled “Parental Report of Pediatric Tracheostomy Care,” draws
a correlation between the increased incidence of pneumonia in pediatric patients and the
reuse of tracheostomy tubes, which are devices labeled as “single-use only.”

Tracheostomy tube reuse was reported by 55% of the 60 participants. Approximately 60
percent of the pediatric patients on whom reprocessed tracheostomy tubes were used

developed pneumonia within the previous year, compared to only 25 percent of pediatric
patients on whom new tracheostomy tubes were used in the same time period. Other

potential variables such as patient age, diagnosis, method of tube cleaning, and frequency
of tube change showed no correlation to increased incidence of pneumonia, leaving

tracheotomy tube reuse as the only predictor of pneumonia. The author’s conclusion
questions the safety of reusing these single-use devices. '

The article entitled “latrogenic Central Retinal Artery Embolization: A
Complication of Cardiac Catheterization,” reports that a 57-year old man experienced a

*P.0. Box 344, 1429 G. Street, N.W.. Washington. D.C. 20005 Telephone: 202-737-7554, Fax: 202-737-9320¢ C- 7
gam- 147/ @




David W. Feigal, Jr., M.D., M.P.H.
December 7, 1999
Page 2

sudden loss of vision in one eye during a cardiac catheterization for coronary
angiography after a heart attack. The loss of vision was due to a reprocessed catheter, the
tip of which fragmented and lodged in the patient’s central retinal artery on the optic
nerve head of the patient’s right eye, leaving that eye with only light perception vision.
At the end of a six-month follow-up, the patient’s right eye vision remained only
perception and nasal projection of light. The catheter fragmentation was attributed to the
reautoclaving process and the reuse of the single-use device. The authors recommend
compliance with manufacturers’ single use label to prevent complications such as this.

The third article, “A Pseudo-Outbreak of Aureobasidium Lower Respiratory Tract
Infections Caused by Reuse of ‘Single-Use’ Stopcocks During Bronchoscopy,” highlights
a very important public health issue associated with reprocessing used single-use devices:
antibiotic resistance. The report reveals that reprocessed stopcocks labeled “single-use
only” led to a pseudo-outbreak in which nine patients were misdiagnosed as being
infected with Aureobasidium, a genus of the fungus known as “black yeast.” Had this
~ erroneous diagnosis involved a different organism, these patients would have likely
received unnecessary antibiotic-treatment for their “infections.” This article demonstrates
the potential that reprocessed single use devices may be serious contributors to the
. growing problem of antibiotic resistance in the U.S.

- This sample of reported incidents further indicates the need for the FDA to
recognize the important patient safety issues associated with reprocessing used single-use
devices, and fully enforce the Food, Drug and Cosmetic Act, including the requirements
for premarket submissions.

Sincerely,

Josephine M. Torrente

IMT/dmb

‘cc: ~ Stephen Brobeck
Joan Claybrook
Marcia Crosse

~Peter Derschang
John Fielder, Ph.D.
Linda Golodner
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Iatrogenic Central Retinal Artery Embolization:
A Complication of Cardiac Catheterization

DIeTRICK HALLERMANN. MD. anD GURINDER SINGH. MD

A S57-vear-old man with 2 myocardial in-
farcrion was subjected to cardiac cathereriza-
rion as a follow-up study for his heart problem.
The catherer, made for one time use only, was
reautoclaved and used sometime before cath-
eterizing this man. A_small fragment of this
catheter dislodged while guiding the parent
catheter into coronary vessels with a merallic
guide-wire. The fragment traveled geming lodged
in the cenaral rennal artery of the right eye
leaving the eye with only light percepiion vi-
ston. The catheter fragment could be seen in
the cerwral retinal artery al the opric nerve head.

The investigative and therapeutic procedures
like cardiac and carotid catheterization and ex-
ternal carotid therapeutic embolisation, ete, have
great advantages in the management of patients
and are routine procedures. But simulta-
neously, these procedures have potential risks
of serious complications. Ocular complications
like central retinal artery occlusion of emboli-
zatiop during cardiac catheterization,! as a
complication of external carord therapeutic
embolization? and during carotid angiography>
¢ are well documented, Like most of the other
patients, one man developed sudden loss of vi-
sion in his right eye because of ceatral retinal
artery embolization caused by 2 catheter frag-
ment. To the best of our knowledge, central
retinal artery embolization by cardiac carheter
fragment has never been reported. This needs
discussion because necessary precautions must
be observed in the future to prevent such 2
dreadful complication.

From the University Eye Clinic. Hamburg, Wex Ger-
many.

Reprint requests to Avgenklinik, Universiry of Ham-
burg, Martinisasse 52, 2000 Hamburg 20, West Ger-

* many. (Priv. Doz. Dr. D, Hallermann. MD).
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Report of a Case

A 57-year-old man was brought to the Uni-
versity Eye Clinic with sudden loss of vision
in his right eye that had developed the day be-
fore. He was subjected to cardiac carheteriza-
tiop for coronary angiography for a folow-up
srudy of his myocardial infarction that he sof-
fered three months éarlier, The catheter was
introduced through the right cubital vein and
was being guided up into the coronary vessels
when he noticed loss of vision in his right eye.
That procedure was stopped there only. Three
bours after the episode the attending physician
recorded vision of light jon m right eye
and full vision (1.0) in the left eye. Next day
he was brought to us.

The patient was seen by us about 20 bours
after the episode. He had vision of light per-
ception only with nasal projection of light with
eccentric-seeking in the mvolved eye. The pupil
was mid-dilated. reacfing normally in consen-
sual light but very sluggishly to direct light.
On ophthalmoscopic examipation, a green
crysaglinc forei was seen within the
central retinal artery on the optic nerve head
(Fig 1). Retinal arteries were constricted with
mild venous engorgement. Nasal disc margin
was slightly blurred with filling up of the disc-
cup and showing mild papilledema. The fundus
backeround was paler than the left fundus but
there was not much of retinal edema to present
a picture of a fully developed cherry-red spot.
Anterior segment. ocular media. and intraocu-
lar pressure (IOP B/E 14 mm Hg) were nosmal.
The left eye did not show anything significant
except for the absence of consensual light re-
flex.

Vasodilators 'and eveball massage were not
helpful in dislodging the forcign-body into the
branch artery. Mild retinal edema remained for
about two months after which it started regress-
ing. Six months later the fundus looked normal
(as in the left evel. Even after six months fol-
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tral retigal mtery a2 irs point of bifarcation on the
nexve head (amow pointing 1o catheter fragment).

: low-up the vision in the right eye remained
“} only perception and nasal projection of light.

. The foreign-body was still on the optic nerve
head within the cenrral retinal artery though the
venious congestion had regressed and the arte-
riovepous ratio was normal.

Di .
Central retinal arrery embolism usually is

consequent to dislodging the atheromata of ca-
rotid arteries, ttheumatic vegetations,

Y]
.« -

flicted trauma by intravenous injections of drugs
and chemicals.” Air and dye cntering the cir-
culation during angiographic techmiques are other
potent causes. ! Recently, a case has beea scen
with branch artery occlusion as a complication
of selective external carotid embolizanoa dooe
in a case of juvenile nasopharyngeal angiofi-
broma.? In the present case, the green crystal-
Jine embolus seen in the central retinal artery
was a piece of cardiac catheter that broke from
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' inal artery. This, to our knowledge, happens to
be the first of such a complicaton of cardiac
catheterization.

The retrospective analysis revealed that it is
a common practice with cardiology units of most
: hospitals to reautoclave the plastic cardiac
: catheters and reuse one cathetet on five (o six
} paticats before discarding. According 0 the
{ manufacturers, every catheter is to be used only
H once. But, because of the cost involved, large
number of cardiology units do not adhere 10
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myxomas, or following iatrogenic or self-m- -

the catheter and lodged in the right central ret-.

thesa instuctons and reuse the catheters on
many patents after reautoclaving. In the pres-
ent case also the cardiac catheter was reauto-
claved against the insguctions and it is presumned
thar this made the catheter friable leading to
this unusual and dreadful complication. This
fragmentation might have been further en-
hanced because of the metallic guide-wire used
to guide the tip of the catheter mto the specific
artery. It is suggested that cardiology umits shoald
with the manufacturer’s instructions and

pot take the risks of complications Like the onc
that developed in our case. Also, the quality of
the marerial used for these delicate instruments
should be improved. I

'I'hepaﬁentwasseenaboutzﬂhmsaﬁa_&ué“i
the cpisode of sndden loss of vision. Had the sk
paticot been di carlier with central ret-'3
ial artery embolus the early active Treatmen{™@es
like paracentesis, vasodilators, or eyeball mas.. 3
sage might have helped to move the embolas “%F
further imto the branch artery. Sore useful vi-
sion may then have been saved. Ou clinical
assessment, the artery obstruction was not 1o~
enough to a full bloom cherry-red spot "~
and residual light perception showed that the
i ing pardal or minimal blood .

... ply. (Retinal angiography was denied by

patient because of the previous investigation '
leading w this complication.) Beginning va-
sodilators and eye massage 20 hours after the
obstuctiop was already too late to think of re-
gaining useful vision and also the irregular shape

of the catheter fragment made it stick at the
branching of the cenwal retinal artery. Consid-

ering the optic nerve head diameter as 1.5 mm -
the size of the catheter fragtnent was about 0.16
mm (Fig 2) and this big embolus with sharp

N
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(/ : -.:'"::““'::E;E
V- ; //A X

& sewn
Figwe 2 Taking the average diameter of the opdc acnve
bead as 1.S mm the width of catheter fragment is about
0.16 mm.
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inegular edges could not be expected to move
further into the branch retinal artery. Minima!
residual blood supply left the retina with vision
of light perception and nasal projection.
Anatomical predisposition of the right com-
mon carotid artery to get cardiac emboli was
reason for this fragment to travel into the right
arterial circulation. It is very unusual for such
a forzign-body to travel all the way up into the
ophthalmic artery and then uldmately gez lodged
in a terminal part of the centrat retinal antery.

Comment

To conclude, it is strongly recommended or
suggested that though potential, yet dreadful.
risk factors must be considered seriously before
tients to investigative proce-
dures like tac catheterizations especially

brotA

when these are done for follow-up smdies only.
Also. due care should be tzken both by phy-
sicians and surgeons and also the manpufactur-
ers in selecting the guality of materials used in

different instruments.
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The opinions expressed herein are those of the authors and are
not official opinions of the Department of the Navy.
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. 2. Mims JL, Treff G, Kincaid M, Schaffer B, Wood R. Quantitative surgi-
cal guidelines for bimedial recession for infantile esotropia. Binoc Vis.

1985;1:7-22. .

3. Mims JL, Wood RC. Verification and refinement of surgical guidelines
for infantile esotropia: a prospective study of 40 cases. Binoc Vis. 1988;4:7-
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In Reply.—Wilson and McClatchey raise important ques-
tions that deserve careful analysis. Because it has been
shown that esotropes with a high accommodative conver-
gence/accommodation ratio or a nonaccommodative con-
vergence excess do require larger amounts of surgery than
other esotropes,’ we intentionally excluded such patients
from our study. We only included acquired esotropes in
whom the near deviation and distance deviation were
approximately equal. We are surprised that Wilson and
McClatchey believe that this group of esotropes requires a
larger amount of surgery for a given deviation than
congenital esotropes. All of the popular strabismus text-
books and journal articles we are aware of do not recom-
mend a different surgical formula for congenital esotropes
than for decompensated accommodative esotropes in whom
the near deviation equals the distance deviation. We there-
fore thought it was appropriate to combine these two
patient groups in our study. Nevertheless, because of the
questions raised by Wilson and McClatchey, we reanalyzed
our data separating congenital esotropes from acquired es-
otropes. For the 15 congenital esotropes in our study the
response to surgery had a significant inverse correlation
with axial length (r = —.502, P < .05). For the 21 acquired
esotropes in our study the response to surgery did not cor-
relate significantly with axial length (» = —.381, P <.10).
& were concerned that because all of our acquired eso-
tropes were beyond the age of rapid ocular growth, and,
tonsequently, there was a much narrower range of axial
lengths in these patients than in the congenital esotropes,
l!lat_the number of patients would be too small to establish
Significance for what appeared to be a “trend,” although
there were more patients in this group than in the congen-
ital esotropia group. Because our data collection is ongoing,
e chose to further analyze patients with acquired esotro-
pia t})’ including the additional 14 patients we have now
studied who met all the criteria of our original study. In
!hgse 35 patients the correlation of response to surgery with
tial length was significant (r = —.371, P < .05).
Of greater importance is the suggestion by Wilson and
HCClatchey that the correlation we found between axial
{ and response may have really been a reflection of the
"Ct‘that patients with smaller eyes tend to have larger de-
;’lluons (qongenital esotropes), and, according to Mims,
Arger deviations have a greater response to surgery than
tmaller dgviations. To address this question it is important
etermine the partial correlation coefficient for response
Surgery with axial length, adjusting for deviation. This
Ustica] text will reveal how response correlates with ax-
) length if the influence of any variation in deviation is
M’n‘nated- F or 36 patients in our original study, the par-
Sorrelation coefficient of axial length and response,
P(“"‘g?g for deviation was still significant (r = —.3890,

h:a study confirms theoretical calculations that axial
Id be important in determining the response to
) “;--n.\nllls surgery © Although Mims and others have found
modal dose-response curve, to our knowledge thereis no

" ema—~ Vol 108, Apri 1990

satisfactory theory as to why it should be so. We believe our
data suggest that the bimodal response found in strabismus
surgery for esotropia may reflect the fact that larger devi-
ations occur in patients with smaller eyes, and, because of
the smaller axial length in patients with large deviations,
the response to the same amount of surgery is greater.
Finally, although we did calculate response in degrees per
millimeter, we did not actually generate a dose-response
curve in this study, not did we extrapolate to zero, as Wil-
son and McClatchey suggested. Although it is clinically
easier to measure patients using prism diopter notation
(because that is how our prisms are calibrated), we believe
that the use of degrees for calculations more accurately de-
scribes the deviation of an eye and its change in position
after surgery.
BuRTON J. KUSHNER, MD
NEIL J. LUCCHESE, MD
GAIL V. MortoN, CO
Madison, Wis

1. Kushner BJ, Preslan MW, Morton GV. Treatment of partly accommo-
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2. Kushner BJ, Vrabec M. Theoretical effects of surgery on length-tension
relationships in extraocular muscles., J Pediatr Ophthalmol Strabismus.
1987;24:126-131.

Retinal Artery Embolism Following Cardiac
Catheterization

To the Editor.—In the March 1989 issue of the ARCHIVES,
Pe’er et al' reported various fundus findings secondary to
retinal emboli 1 day following cardiac valve surgery in 10 of
81 patients. They did not mention the number of eyes
involved. Even then, this alarmingly high number (12%)
suggests the need for more extensive preoperative and
postoperative ocular workup to prevent and treat these
complications that will go undetected otherwise. This study
reveals the fact that retinal emboli following cardiac sur-
gery are underdiagnosed, underreported, or both.
Although since the late 1970s only one report? addressing
the subject of perioperative retinal emboli after open heart
surgery has been published, cases of retinal emboli follow-
ing cardiac catheterization® and therapeutic external ca-’
rotid embolization* have been reported in the 1980s. My
colleague and I reported a case of central retinal artery
embolization by cardiac catheter fragment.’ Qur patient, a
57-year-old man, underwent cardiac catheterization for
coronary angiography as a follow-up study of his myocar-
dial infarction. The fragmentation of the tip of the cathe-
ter was related to the reautoclaving and reusing of the dis-

- posable catheter against the manufacturer’s instructions,

and to the metallic guidewire used to guide the catheter into
the specific artery. The visual acuity in the involved eve was
reduced to light perception after embolism.

I recommend that potential ocular risk factors must be
considered and discussed with the patients before subject-
ing them to cardiac or cardiovascular procedures.

GURINDER SINGH, MD
Los Angeles, Calif

1. Pe'er J, Milgalter E, Matamoros N, Silberman S, Vidaurri L. Retinal
emboli after open heart surgery. Arck Ophthalmol 1989;101:317.. )
2. Blauth C, Kohner EM. Arnold J, et al. Retinal microembolism during

_cardiopulmonary bypass demonstrated by fluorescein angiography. Lancet.

1986,2:837-839. )
3. Hallermann D, Singh G. latrogenic central retinal artery embolization:
acomplication of cardiac catheterization. Ann Ophthalmol. 1984:16:1025-1027.
1. Soong HK. Newman 8A. Kumar AAJ. Branch artery acelusion: an un-
ususl complication of evierngt curotid embolization. Arcn Cpdtiaime

1982,100:1909
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Parental Report of Pediatric Tracheostomy Care

Susanna C. Bahng, BS, Sa‘nja VanHala, MD, Virginia S, Nelson, MD, Edward A. Hurvitz, MD,
Dietrich W, Rolaff, MD, Elizabeth A. Grady, RR1T, Cathy C. Lewis, MSN, RN

ABSTRACT. Bahng SC, VanHala 8, Nelson VS, Hurvitz
EA, Roloff DW, Grady EA, Lewis CC. Parental report of
p?;i;r;ic tracheostomy care, Arch Phys Med Rehabil 1598:79:
1367-1369,

Objective: There are linle data on the actual care given
pediaric tracheastomy patients in their homss. Information on
the uge of supplies and on techniques and frequency of care is
vajuable for a bemer understanding of the needs of this

tion.
poge“:igm Questionnaires were distributed by mail or at cljnic
visits from May 1995 to June 1996 to a convenience sample of
tracheotomized patients at the University of Michjgan Pediatric
Physical Medicine and Rebabilitation clinic.

Setting: Tentary care clinic,

Results: Clean technique for suctioning was reported by
96.7% of subjects and the rest reported sterile techuigue, Fifty
percent of subjects reported reusing saction catheters. Cleaning
solutions used to clean suction catheters for reuse varied.
Tracheostomy aibe reuse was reported by 55% of subjects.
Sixty percent of those who reused trachcostomy tibes had had
pocumonia within the previous year, whereas only 25% of those
whao never reused the tracheostomy tube had pnesmonia in the
same time period,

Conclusions: Sucticning frequency, suction catheter, and
tracheostomy tube reuse and cleaning methods are variables
that warrant further investigation of safety and efficacy.

© 1998 by the American Congress of Rehabilitorion Medi-
cine and the American Academy of Physical Medicine and
Rehaobilitation

MANY PEDIATRIC PATIENTS require a long-term trache-
ostomy for airway sccess, mechanical ventilaton or
both.! Home care i3 a reasonable goal for most children with a
tracheostomy. Studies have ghown that home

care, in conjunction with proper parental training, equipment,
follow-np visits, and home nursing care, can be as safe ag
Hospital care and, in most cases, more beneficial ro the child's
growth and development.!S Home care for respiratory technolo-
gy—assisted patients has also been shown 0 be more cost
effective then institational care.* Although home tacheostomy
care has been evalvated for safety and cost effectivencss, and
' the literature describes and evaluates the proper training and
preparation of parenis,® an extensive search of the litersnume

From ¢ of Prysical Madicing e Rehabllimdon (Ms, Bang, Irs.
VanHals, Ncison, Hurvitz), the Deparmment of Podiatrics ang Commamionbla Discases
(©r, Roloff), C.3, Mot Children's Hospial Respintory Carv (Ma, Grady), and O
Doparmmemt of Podistric/Perinanl Nuning, €S, Mok Childreas Hogplad (Ms.
Lewis), Universky of Michigan Mcdical Center, A Atbor: ML

Submitied for publicadon Februssy 26, 1998. Acoepted March 26, 1998,

Sopported by NTH grant ST 32HDO 7422-05. .

No commuoreial party having s direcy financlal interest in 0 reaulu of ihe rassarch

thig articla has of will conlcr 8 denclit upon the mathory of upos sy
mﬁnﬁwwldiwﬁchﬂt:m“n;g'd:}

Reprint requedts to Virginla S. Nelwoo, t of Piysiesl Medicine and
Rebabilicsdon, CS. Mont Ohildren’s Hospital, Room P-7822, 1500 Ean Medicul
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found no smdies describing the acrual methods and supplies
used in the home, Such information would contribute to a berter
understanding of the needs of this population, providing
recommendations in the training of home caregivers and
helping to increase cost effectivencss. We asked parents of
pediatric patieats with tracheostomies to report use of supplies,
techpiques, and frequency of wacheostomy care in the home,
4nd the incidence of pneumonia within the past year.

METHODS

Questionnaires were distributed by mail or at chinic visits
from May 1995 to Jone 1996 to a convenience sample of
children with trachcostomies followed at the University of
Mickigan Pediatric Physical Medicine and Rehabititation Clinic,
Of 90 questionnaires distiibuted, 60 were returaed——an overall
retura rate of 67%. Patients ranged in age kom 9 months to 28
years, with a median age of 7.5 years; 35% of the sample was
mals, Length of time for which the patient bad a racheostomy
xg_ngedﬁomlaolﬂyeaxs. with a median of 4 years
(X = 4.8yrs). Diagnoses of the patients were: nearomuscular
problems, 63%; lung disease, 18%; congenital ceutral hypaven-
tilsdon syndrome and VACTERL syndrome, 12%; and airway
problems, 7%. Lung disease category is comptised of patients
with congenital diaphragmatic benia, bronchopulmonary dys-
plasia, lymphangicctasia, or multiple congenital anomalies. In
the nevromuscalar category were patients with spinal cord
ipjury, neuromuscular disease, cerehral palsy, dwarfism, myelo-
dysplasia, brain tumer, stoke, trammatic brain injury, and
nevrofibromatosis. Eighty percent (48 of 60) of the paticnts
used a ventilator. This study ssmple is reflective of patients
Tollowed in our clinic. Data collected in this study depended op
pareatal report sinee no verification of the responsas through
CcHAE Of SUpPlicR Wiy made, The questiounaire respondent is
referied fo as a “‘subject,” whereas ths recipient of care is
referred to as “patient.” (The home caregiver and questionnaire
respondent was usually a parent, but in a few cases a patient
who was old enoogh to complete a questionnaire was also the
respondent.) )

Frequency caleuladon and unjvariate analysis was performed
using Epi Info 6,04.* Multiple repression apalysis using STATA
4.0* was performed to identify which variables played a role in

RESULYS

General descriptive date.  Of peticnts Who used = veatila-

tor, 10 used a bilevel positive airway machine ang 38

uged a volume ventilator. Hours of ventilator use ranged from 1
24 bours, with 16 padents nsing the ventilator 24 hours a day.

- Forty-five. percent (27 of 60) of the patients were reported to

bave had pneumonia within the past ysar, with 12 subjects
reporting ope cpisode, 7 subjects reporting two cpisodes, 3
subjects reporting three episodes, and 2 subjects reposting four
episodes. Three subjects did not indicate the number of
preumonias. loner campulas were used by 26 of 60 (26.7%)
patients. Thirteen (21,7%) used a cuffed tracheostomy tbe; 12
of the 13 used an air cuff and one subject used a foam cuff.
Suctioning. Suctioning was performed once every hour by
13.6% (8), once every 1 to 4 hours by 40.7% (24), once every 4
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10 8 hours by 20.4% (12), and less frequently than once every §
hours by 25.4% (15). Use of clean technigue when suctioning
was reported by 58 (96.7%), and only 2 (3.3%) reparted using
sierile technique, Clean gloves were used by 43 (71.7%) of the
subjects, sterile gloves were used by 10 (16.7%), and 7 (11.7%)
reporied using no ploves, No association was found between
plove usage and reported pncumonia.

Fifty percent of the subjects reported reusing suction cath-
cters and the others reported using sterile catheters. Of those
who reported reusing suction cathetera (30), 80% (24) cleaned
their catheters with vinegar, 17% (5) used watey, and 13% (1)
used another solution. No statistically significant assocjation
was found between the use of sterile or reused suction catheters
and reported ppeumonia within the past year. Number of
catheters used per month is shown in table 1. The median
number of catheters used per month was 60; the mean was J08.

Tracheostomy core. Brand A (Shiley®) tracheostomy mubes
were used by 28 (46.7%) paticnts, brand B (Bivonad) by 19
(31.7%), and brand C (Portex®) by 13 (21.7%). Fifty-five
percent (33 of 60) reported reusing the tracheosiomy tube and
the rest reported never reusing the tracheostomy wbe, Revse of
the wracheostomy tube was correlated with a higher incidence of
pneumonia. Approximately 60% (20 of 33) of those wha reusad
the racheostomy tube reported pucumonia within the past year,
whereas only 25% (7 of 27) of those Who never re
pneumonia. Age, type of tracheostomny tube, diagnosis, and
frequency of mbe change were tested along with tube reuse
uging logistic regression. Among these variables, rense of the
tracheostomy wbe was the only predictor of pneumonia. The
odds satio for tube reuse with pneumnonia as ag outcome was 3.6
(confidence interval 1.2 1o 26; p = [03). The R? value was .12

Frequency of racheostomy tube change is presented in table
2. Frequency of tube change comrelatod with the patient’s age,
with older patients rending to change less frequently. Seventy-
two percent (31 out of 43) of patients younger than 13 years
teported changing the tube weekly 1o twice monthly, whereas
24% (4 owm of 17) of older patients reporied changing at this

uency. Seventy pereent (12 out of 17) of older patients and
only 23% (10 of 43) of younger patients changed the tabe

monthly or less frequently than every month, Those who -

changed the tube more frequently were more likely to réuse the
trachcostomy tube. Sixtry-six percent of those who changed
weekly to twice monthly reused, whereas only 9% of those who
" changed monthly to Jess than evcry month rensed their wbes.
Reuse of the trachcostomy tbe correlated with a higher
incidence of pneumonis, whereas the frequency of tube change
and age did not. .

Of those who reused their tracheostomy tubes (33 subjects),
40.6% (13) used hydrogen peroxide to disinfect the tube, 21 9%
(7) used soap and water, 12.5% (4) used vinegar, and 25% (8)
used a combination of solutions (hydrogen peroxide, vinegar,

Table 1: Sucton Cathaters Usad Par Month
Patlents (no.}

Cathaters (o)

2-10

11.25

30-35 1
40-50

8¢

20100

105155

168-200

200-293

300 plusg

VW h LN D DT A
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Table 2: Frequency of Tracheostomy Tuba Changas

Fraquency Pulienta (no.)
UYday 1
1/day 2
1fwesk 27
Zimonth 8
1/month 19
<1/month 3

and soap and water). No association bétween pneumonia and
the method of disinfecting the tracheostomy tube was found.

DISCUSSION

Suctioning

A comparison of clean versus sterile tacheostomy care
technique end levels of pulmonary infection in the hospital
setting has shown that clean technique does not Jead to more
infections.% Many parents are taught to ute clean technique in
the home because sterile technique is not only too cumbersome
and costly, but also rarely is strictly caied out. The majority of
respondents in our study (38 ot of 60) reported bsing clean

que, congistent with the current trend,

A physician sarvey on the care of children with tracheostomy
found that approximately S0% (31 out of 64) of physicians
recommended suctioning on an “as nesded” basis, whereas
35% (23 out of 64) recommended suctioping at Yeast hourly.? In
our sample, 13.6% suctioned hourly. It wobld be valnable to
know whether suctioning frequency is “as needed” or at
physician direction, especially considen'ng the potentia) haro-
ful side cffects of endotracheal suctioning.

The Ceaters for Disease Contro! (CDC) recommend that a
stetile catheter be used for each serics of suctionings of patients
in the hospita). The CDC has made no recommendations for
patients in the home care setting, however, where the risk of
acquiring multiple antibiotic-resistant organisms is lower®
Fifty percent of our study sample used sterile catheters and the
others reused- suction catheters. No association was found
betweea sterile versus reused suction catheters aud reported
preumaenia. -

A study bry Shabino and coworkers'? tested the effectiveness
of a three-step disinfecting process involving hydrogen perox-
ide, 100°C soapy water, and 100°C rinse water. This smdy
found the three-itep method of disinfecting the suction catheter
to be effective under laboratory conditions but did not investi-
gate the mateer of defining a practical and cost effective method
for home caregivers. - .

Our study showed vinegar Lo be the most common (24 out of
30) solation for cleaning the suction catheter for reuse. Al
though no previous studies have tested the effectiveness of
vinegar tw disinfect suction catheters, our study indicated that
reused suction catheters cleaned with vinegar were not associ-
ated with a higher incidence of pneumonija when compared with
sterile catheters, Current literawre does not address the effective-
aess of the cleaning methods used in the home seating or offer
guidelines for reuse of the suction catheter. It is evident that
further research needs w be done in this area o evaluate and
improve the methods used by home caregivers.

Tracheostomy Care '

Very little research has addressed the frequency of wracheos-
tomy ube changes or offered guidelines for reusing tracheos-
tomy tubes. The guidelines for tube changes that do exist are
contradictory.!! In our sample, age of the patient was strongly
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correlated with the frequency of wbe change. Age of the patient
affects the size of the tube, and smaller tebes may necessitate
more frequent changes to prevent plugging. Although younger
patients changed tubes more frequently and revsed wbes more
than older patients, age was no predicior of pneumonia.

Reuse of the trachcostomy wbe in our sample was found to
correlate with a higher incidence of pneumonia. Other factors,
such as method of disinfecting the tube, frequency of tube
change, patient age, diagnosis, and type of tube, were not
predictors of pneumonia. The R? value of .]2 indicates that the
regression equation only predicts about 12% of the variability.

Although this is not very high, it is significant enough to be of

clinical concern. Another aspect of tracheostomy care that
needs to be evaluated is the method of cleaning and disinfecting
the tracheostomy tube, Linde exists in the current literature
regarding this mster. Subjects in our sample reported using
hydrogen peroxide, vinegar, soap and water. of a combination
of solations. The results of our study strongly suggest the need
f!or evaluating the safety of reusing the tracheostomy tube In the
ome.

CONCLUSION

This was a smdy of reported home management of tracheos-
lomy care in children. Descriptive data of home care were
obtained regarding suctioning, wacheostomy care, supplies, and
cleaning and disinfecting practices. Correlations of varions
factors with pncumonis were made. Reuse of the tracheostomy
tube wag the only statistically significant predictor of pneumo-
nin. Research is needed to evaluate the safety of home care
practices that may improve the health of children with tracheos-
tomtes as well as increase the cost effectiveness of their home
health care.
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“...® A Pseudo-Outbreak Of Aureobasidium Lower Respiratory Tract Infections
Caused By Reuse Of “Single Use” Stopcocks Dunng Bronchoscopy

STEPHEN J WILSON, RICHARD ] EVERTS, KATHRYN B KIRKLAND, and
DANIEL J SEXTON, Duke Univ Med Ctr, Durham, NC, and Palmerstown North
Hosp, Palmerstown N., New Zealand

BACKGROUND: Reuse of medical devices labeled for single use has become increasingly
widespread as hospitals try to save money. OBJECTIVE: To investigate, control, and re-
pori, an apparent outbreak of lower respiratory infections due to Aureobasidium spp. DE-
SIGN: Haspital-based outbreak investigation. SETTING: University-affiliated hospital. PA-
TIENTS: Ten bronchoalveolar lavage (BAL) fluid cultures from nine patients grew
Aureobasidium between June and August 1998; whereas, respiratory specimens from only
two patients grew dureobasidium during the preceding six years. RESULTS: No patient
was judged to have true infection due to Aureobasidium either before or after bronchos-
copy. Nine of the 10 bronchoscopies that yielded dureobasidium were performed in the
outpatient bronchoscopy suite, The aureobasidium jsolates were not associated with any
one bronchoscope. Observation of bronchoscopy procedure revealed that plastic stopcocks
labeled for single use were repeatedly reused on different patients during BAL. There was
no record of how many times each stopcock was being reused. After each use the stop-
cocks were placed in an automated disinfection machine designed for bronchoscopes. Cul-
ture of the stopcocks after they had been “disinfected” yielded a heavy growth of dwreo-
basidium, while cultures of samples from the automated disinfection machine were
negative. Reuse of the stopcocks was halted, and during the following six-month period,
Aureobasidium spp. were not isolated from any BAL specimen. CONCLUSIONS: Reuse
of medical equipment designed for single use is potentially hazardous, especially if no qual-
ity control system is in place to monitor sterility and function after reprocessing.
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