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Healthcare-associated infections (HAIs) are largely preventable.
These infections are linked to a variety of risk factors such as
indwelling medical devices, surgical procedures, injections,
contamination of various surfaces in the environment, and
exposure to communicable diseases from other patients and
healthcare professionals. Working to reduce and eventually
eliminate them will save lives and reduce costs.

The Centers for Disease Control and Prevention (CDC)'s National
Healthcare Safety Network (NHSN) has been collecting data for
several years on specific HAIs." Progress has been made over
time in preventing central line-associated bloodstream infections
(CLABSI), catheter-associated urinary tract infections (CAUTIs),
Surgical Site Infections (SSls), Methicillin-resistant Staphylococcus
aureus (MRSA) bacteremia, and Clostridium difficile infections
(CDIs). These infections are relatively straightforward since they
can be associated with specific devices, procedures, or pathogens.
In addition to the major causes listed above, other HAIs may occur
due to accidental transmission of an infectious agent through a
contaminated surface. Establishing causality and tracking these
infections can be more challenging; nevertheless, clinicians are
gaining awareness of the fact that microbial transmission can
occur through a variety of activities in the care setting.? Hooker
et al*have followed the trajectory and touch points of various
objects such as trolleys, gloves, curtains, surgical tape, and many
other items, and report that the complexity of practice, rather
than compliance failure, often contributes to potential microbe
transmission. The COVID-19 pandemic brings a whole new level
of concern to these undesirable occurrences and greater scrutiny
of current practices is directed at eliminating these potentially
avoidable contributions to infection transmission.

Medical tape is one of the most routinely used items in the
healthcare environment, with more touchpoints during its

life cycle than any other medical device. While the evidence
surrounding its role in the risk of cross contamination has been
reported on for decades, the lack of formal guidance around its
use and storage highlights the lack of recognition for its important
role in providing safe and effective care to patients. The standard
precautions for all patient care recommended in the current
guidelines from the CDC state that low-level disinfection should
be performed for noncritical patient-care surfaces and equipment
that touch intact skin, and that noncritical patient-care devices
should be disinfected on a regular basis (based on the Spaulding
classification).” Since tape is considered noncritical AND it cannot
be disinfected, by inference from these guidelines, a new single
use tape roll should be used on each patient and then discarded.
However, tape is sometimes used near non-intact skin, such as
intravascular (IV) access sites. We reviewed the published medical
literature to present the evidence available on the potential of
medical tape to be a vector of infection transmission and to
propose recommendations.

MATERIAL AND METHODS

A literature search was conducted for cross-contamination due

to medical tape use in 6 databases through STNext (Medline,
Embase, Biosis, Toxcenter, Chemical Abstracts and PQScitech) in
June 2020. The search strategy used database specific indexing
terms for surgical tape, adhesive agent, adhesives or the keyword
for tape. This concept was limited to database specific indexing
terms for cross-infection or keywords for cross-infection, bacterial
transmission or nosocomial. Fifty-one results were identified after
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47 duplicates were removed. We did not limit by date and only
included articles in English in this review. Additional articles were
identified from the bibliographies, as well as one article found in a

trade journal.

RESULTS

The literature search resulted in the identification of 42 relevant
articles (38 peer-reviewed articles, 1 trade journal article,

2 abstracts, and 1 letter to the editor). Information from the
relevant records has been organized by study type and is
summarized below (in the text and in Table 1).

Table 1. Types of articles identified in the literature search on contamination from medical tapes and adhesive devices

Laboratory studies with
microbiological cultures

Nosocomial
outbreaks

Case reports of
infections under

Review articles

Quality
improvement or

1974°

2012°

tape observational
studies
In vitro work using In vitro work using
tape samples from tape samples from
clinical settings patients
Berkowitz et al, Marples et al, 1985° | Keys et al, 19787 Aziz et al, 19848 Rammaert et al, Livesley and

Richardson,1993"

Bundy, 1989"

Powell et al, 1987"

CDC, 1978"

Diaz et al, 1986™

Love, 2013™

Krug et al, 2016

Oldman, 1991"

James et al, 2000

Gartemberg et al,
1978™

Stiller et al, 19942°

Krug et al, 2014

Lindberg et al, 20172

Redelmeier &
Livesley, 19992

Arpin et al, 20022

Bauer and Densen,
1979%

Hughes et al, 1995%

Mantyh et al, 20172¢

Cady et al, 20117

Lipscombe and
Juma, 20072®

Everett et al, 1979%°

du Plessis et al,
1997

Spencer et al, 2018

Harris et al, 201232

Bottone et al, 1979

Dickinson et al,
19983

Hooker et al, 20203

Mead et al, 1979%

Alsuwaida 2002%%

Dennis et al, 1980

Garg et al, 2009%°

Patterson et al,
19864

McClusky et al,
2015%

Endoh et al, 2004%

Christiaens et al,
20054

Lalayanni et al,
20124

Foster et al, 20194
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STUDIES WITH MICROBIOLOGICAL
CULTURES

Several studies reported in vitro work
using tape samples from clinical settings.
In a variety of experimental designs,
researchers cultured rolls of tape coming
out of the manufacturer's box and at
various time points after their release

to the supply room,> ™32 after various
handling steps (with sterile gloves or bare
hands, scissors wiped with alcohol or

not, etc.),” % or using rolls already open
found around the hospital, e.g. from IV
equipment baskets, desktop surfaces in
wards, or by asking someone to lend a roll
of tape.?? These studies found increasing
bacterial contamination of the tapes over
time and with additional handling steps
and reported the identification of a variety
of different organisms: S. epidermidis,
Bacillus sp., Klebsiella, S. marcescens, E. coli,
P.aeruginosa, S. aureus, M. polymorpha,
P.vulgaris, P. mirabilis, fungus, DNase-
negative Staphylococci, gram-negative
cocci, coagulase-negative and coagulase-
positive Staphylococci, alpha hemolytic
Streptococcus, Micrococcus, Diphtheroids,
Viridans streptococcus, Fusarium, Bipolaris,
methicillin-resistant S. aureus (MRSA),
vancomycin-resistant Enterococcus (VRE).
These microbiological studies have
repeatedly demonstrated that rolls of tape
can harbor pathogenic bacteria and are
therefore cause for concern as they may
contribute to infection.

Other in vitro studies used samples from
patients. Studies from neonatal intensive
care units showed bacterial growth under
cardiac monitors and under occlusive
plastic adhesive tape,® and a correlation
between the number of days of tape

use and colonization. Another study'®
described a molecular analysis method to
type various isolates of Aspergillus flavus
and determined that a cluster of infections
were related (two cases from a NICU,
where both infants were transported by
the same ambulance and crew on the
same day, and a 4-year old child treated at
the same medical center during the same
week). Genotyping methods were also
used to illustrate how cross-contamination
led to a cluster of 4 cases of B. fragilis
bacteremia and to demonstrate that this

strain remained viable on the adhesive
tape for at least 8 hours when present at
levels higher than 10° cfu/ml.?®

NOSOCOMIAL OUTBREAKS

Several publications starting in the 1970s
reported nosocomial outbreaks or case
reports of Rhizopus infections associated
with Elastoplast products.

7,13,19, 24, 29, 33, 35, 38, 40, 42 TWO Of thESE
publications report fatal outcomes (one
patient each).™ “° Investigations by the
FDA and the manufacturer later confirmed
Rhizopus species in culture of the product
and in environmental samples taken in
the plant.” Although the microorganism
did not originate in the hospital in

these cases, these articles confirm that
contaminated adhesive products such as
tapes and dressings can transmit infection
to patients. Rammaert® published in 2012
a review of all the cases of mucormycosis
attributed to healthcare procedures
between 1970 and 2008. A total of 169
cases were studied. Skin was the most
common location (57%). Rhizopus was
the most frequent genus (43%). Infection
portal of entry included surgery and
presence of medical devices such as
catheters and drains, adhesive tapes and
bandages, and intravascular devices. It

is noteworthy that the reported overall
mortality rate for this infection is 50%,
emphasizing the importance of prevention.
Most cases occurred in very sick patients
but also occasionally in patients with no
predisposing conditions.?*

CASE REPORTS

The literature search also identified

several case reports of bacterial or fungal
infections under tapes used to secure
various devices. Each report may have
been perceived as an anecdotal description
of rare cases at the time of publication, but
taken together, they illustrate the growing
evidence over time that serious infections
can occur due to devices typically seen

as innocuous. Necrotic lesions due to
mucormycosis were noted under adhesive
tape holding endotracheal tubes.® 34 3¢
Phycomycosis (fungus infection of the
orbit) was reported in two patients, with
the primary lesion located under the
adhesive tape used to fix their nasogastric

tube to the skin.™ Another fungal
infection (cutaneous zygomycosis) was
reported under the tape used to secure

a nasogastric tube; the authors describe
zygomycosis as a “rapidly progressive
infection which may be fatal in a few days
if not treated".

In addition, case reports commenting

on infections suspected to be related to
tapes (but where tapes were not cultured,
or indirect or inconclusive results were
obtained) have been published.?0- %"

43.44 For example, a premature infant
developed an infection at an abrasion on
the abdominal wall “most likely caused by
removal of an adhesive patch used to cover
the temperature probe”, which developed
into fatal zygomycotic necrotizing
cellulitis.®® The gravity of this case
highlights the importance of this potential
risk and the possible consequences in
fragile, compromised patients.

DISCUSSION
EVIDENCE

Our literature review indicates that
medical tape has been a suspected vector
of infection transmission for decades

and yet the practice has not changed
substantially. As described by Redelmeier
in 1999,%2 adhesive tape is a unique piece
of medical equipment for several reasons:
it is not washed or sterilized after initial
opening; a given roll may be used by
several clinicians on multiple patients; it

is frequently manipulated using ungloved
hands; and it can be applied in close
contact to intravascular insertion sites. In
addition, tape can strip skin when repeated
applications and removals are needed,
further increasing the risk of infection since
the skin barrier protection is damaged.
Patients who are at increased risk for
infection due to their health condition(s)
are particularly vulnerable.

The practice around tape started changing
with the Centers for Medicare & Medicaid
Services guidance for hemodialysis
patients issued in 2008, stating that
“Tape rolls must be dedicated to a single
patient, or disposed of after patient use”
(Federal Register Vol 73, No 73, page
20376, middle column).
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Hemodialysis patients are recognized

as being immunosuppressed and thus
have a higher susceptibility to infections
in general. They are also at increased
risk of more severe infections. It would
be reasonable to apply similar infection
control precautions to all patients on
whom tape is used.

Infection risk from tapes has been
identified in the literature around other
specific procedures. One of them is the
securement of endotracheal tubes, often
involving cutting non-sterile adhesive
tape and adhering it to the anesthesia gas
machine before using it for securement on
skin.?' The same authors later published

a study showing that a change in practice
can happen when the best and most
current evidence is presented.' Another
example is the use of tape to remove
surgical site hair after clipping.?® ' This
illustrates an example where tape is
creatively used for a purpose other than
for what it is intended and can once again
become a vector for infection if it collected
environmental microorganisms prior to its
use. Finally, a few articles were identified
in which tape was used as a collection
device to sample microorganisms from
various environments suspected to be
contaminated.“®“’ This last example does
not constitute a risk of contamination for
patients but confirms that microorganisms
do adhere and survive on tape.

CLINICAL IMPLICATIONS AND
PROPOSED SOLUTIONS

There are currently no specific guidelines
regarding the storage and use of tape.
Tape often makes its way through the
care setting via clinician pockets or on
stethoscopes and is stored in areas that
are not routinely cleaned. The tape is then
subsequently used in the treatment of
multiple patients. Increased demand for
single-patient use products has emerged
as central to infection control practices,
however tape continues to be one of the
only items still used on multiple patients.
As previously reported by McClusky et al,*
a survey completed at a 2014 Michigan
Society for Infection Prevention and
Control Spring Conference noted 64% of
clinicians do not dedicate rolls of tape to a

specific patient, nor do they discard used
tape rolls when a patient is discharged
57% of the time. Those multi-use rolls

of tape are then taken from room to

room where they can serve as a vector

for transmission between compromised
patients. Unsurprisingly, 100% of clinicians
surveyed reported that their institution has
no policy or standard of care for how tape
is stored.

Specific guidance regarding medical tapes
should be included in the next updates to
existing guidelines on infection prevention.
In the interim, healthcare facilities can
improve practice by taking the following
simple actions and formalizing them in
their standard policies and procedures:

«  Tape rolls should be individually
packaged to help reduce potential
exposure to environmental
contaminants, facility surfaces and
equipment, as well as the hands of
healthcare professionals;

= All tape rolls, regardless of length,
should be individually packaged for
single use on a single patient;

*  Unpackaged tape should not be kept
in pockets or on stethoscopes;

= Tape should be stored in a clean
storage or utility room with
established cleaning schedules and in
the manufacturer's packaging;

«  Tape found unpackaged is potentially
contaminated and should be disposed
of. Conversely, the presence of intact
packaging confirms that a new roll is
being used.

With the availability of individually
packaged single-use length medical tapes,
implementation of these recommendations
can be easy and straightforward.

CONCLUSIONS

Medical tape is ubiquitous and widely used
in the health care setting due to its utility
in performing a variety of clinical tasks.
Many published case reports point out its
role in infectious disease transmission,
enabled by storage, handling, and usage
practices. Observed practices include
carrying tape in clinician pockets and on
stethoscopes, storing unused portions in
areas that are often not routinely cleaned,

and using the same roll in the treatment of
multiple patients. Comprehensive clinical
practice guidelines with recommendations
on medical tape storage, handling, use
and application are needed to reduce
cross-contamination and HAls. The
emergence of new pathogens such as
SARS-CoV-2 brings a new urgency to this
topic. The solutions proposed in this article
to improve handling of one of the most
widely used items in healthcare should be
given due consideration.

Note: this is a summarized version of an
article published in the American Journal
of Infection Control.
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