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Body fluid and microbiological contamination can remain on, or within, bed and stretcher mattresses and mattress
covers after cleaning. This puts subsequent patients and even staff at risk of exposure to infectious materials.
Mattress and mattress cover contamination may go unrecognized and unreported, unless a patient experiences body
fluid oozing from the mattress surface. To increase knowledge about the prevalence of patient safety events related
to mattress and mattress cover contamination, Pennsylvania Patient Safety Authority analysts queried the
Pennsylvania Patient Safety Reporting System (PA-PSRS) and the U.S. Food and Drug Administration's (FDA)
Manufacturer and User Facility Device Experience (MAUDE) databases for reports of body fluid and microbiological
contamination of bed and stretcher mattresses and covers submitted between January 1, 2005, and March 31, 2018
(PA-PSRS), and between January 1, 2008, and March 31, 2018 (MAUDE). Analysts identified 14 events reported
through PA-PSRS of patient exposure to a previous patient's blood or urine when it oozed out of their support
surface. In addition, analysts identified five reports in the MAUDE database of patient bloodborne pathogen exposure
to a previous patient's blood when it seeped out of the support surface. Review of PA-PSRS and MAUDE event
reports provides insight about how these events occur and adds depth to FDA's 2017 guidance and 2013 Safety
Communication regarding the problem of body fluid ingress in hospital mattresses and covers. To reduce the risk of
such contamination, a joint initiative with the infection prevention and control, environmental services, and
clinical/biomedical engineering departments to address inadequate mattress cover reprocessing and deficient
inspection of mattresses and mattress covers may be needed.

Introduction

Various factors make the care and maintenance of bed and stretcher support surfaces difficult for facilities, including
dealing with support surface contamination. Each bed and stretcher support surface consists of a mattress and a
mattress cover. Mattresses may be powered (air, air-foam hybrid) or unpowered (foam/gel, air-foam hybrid) and
mattress covers may be removable or nonremovable. For facilities that own most of their bed and stretcher frames, it
is common to buy support surfaces from vendors other than their primary bed- or stretcher-frame vendor. Bed and
stretcher frames and support surface components have different expected service lives, disparate inspection
intervals, and require diverse reprocessing materials and procedures.

If the integrity of a mattress cover is compromised, a mattress can become contaminated during patient care and
remain contaminated for subsequent patients." The U.S. Food and Drug Administration (FDA) has published on the
problem of body fluid ingress in bed support surfaces.! The agency first reported it had received 458 reports' between
2011 and 2013, and in a separate second report of data from 2011 through 2016, it reported receiving more than 700
reports in total* of hospital bed mattress covers failing to prevent blood and other body fluids from leaking into
mattresses.

FDA's Manufacturer and User Facility Device Experience (MAUDE) reports do not encompass of all of the reports
that FDA receives. In addition, MAUDE data may not be comprehensive; report completeness depends on reporters
and their descriptions of reported adverse events.

Support surface contamination can occur for myriad reasons. Using incompatible reprocessing materials or
procedures could cause immediate damage or degradation of mattress cover materials, which could allow mattresses
to become contaminated during subsequent patient use. Inadequate disinfection of mattress covers can occur if
manufacturers or rental companies do not recommend effective reprocessing materials for common contaminants on
mattress covers, such as bacterial spores. Deficient support surface inspection—both by environmental services
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(EVS) staff during terminal room cleaning and clinical/biomedical engineering staff during inspection and preventive
maintenance (IPM) procedures—can be part of the problem. Finally, using bed and stretcher mattress covers beyond
their expected service life can further contribute to support surface contamination.

Support surfaces have been reported as an environmental source of microorganisms?3® and have contributed to
patient healthcare-associated infections (HAls) with extended-spectrum B-lactamase (ESBL)-producing
Enterobactercloacae.® ESBL-producing organisms are resistant to a broad range of extended spectrum B-lactam
antibiotics. However, the risk of patients acquiring an HAI from other pathogens on or within a support surface and
the frequency of contaminated support surface usage is difficult to determine.

A recent study by Cohen et al. examined whether there is an association between patient HAls and previous bed use
by infected or colonized patients.” The authors analyzed 10,289 HAls collected over seven years from four inpatient
acute care hospitals and reported "a multivariable analysis controlling for both exposures and patient characteristics,
the odds of cases having been exposed to a prior bed occupant with the same organism were 5.83 times that of
controls (95% confidence interval [Cl], 3.62-9.39), and the odds of cases having been exposed to a roommate with
the same organism were 4.82 times that of controls (95% Cl, 3.67-6.34)."7

These observations show that if a mattress or mattress cover is contaminated with a patient's pathogens, blood, or
body fluids, there may be an increased risk of subsequent patients developing an HAI.

Authority analysts found that adverse outcomes related to contaminated support surfaces may go undiscovered
unless the contamination becomes obvious during patient use, such as absorbed body fluid oozing out of a support
surface onto a patient. In addition, if a patient is exposed to body fluids within a contaminated support surface,
reporters may specify the incident as an accidental exposure and omit that a support surface was the source of
patient body fluid exposure. Consequently, patient exposure to contaminated support surfaces is likely an
underreported issue.

Methods

Pennsylvania Patient Safety Authority analysts queried the Pennsylvania Patient Safety Reporting System (PA-
PSRS) database for acute care events associated with body fluid and microbiological contamination of bed and
stretcher support surfaces, pillows, props, and wedges reported from January 1, 2005, through March 31, 2018. The
search was designed to retrieve qualitative narrative data, not quantitative data.

Analysts performed a key word search in the narratives for bed, mattress, stretcher, gurney, gown, and
linens—including word trunks and misspellings—and in the equipment manufacturer field for major manufacturers as
identified through ECRI Institute's Sourcebase and Healthcare Product Comparison systems. Events containing the
narrative or manufacturer keywords in combination with the terms urine, fluid, wet, soiled, absorb, or puddle were
analyzed.

Analysts also queried FDA's MAUDE database for reports of mattress and mattress cover contamination. MAUDE
data represents reports of adverse events involving medical devices, consisting of all voluntary reports since June
1993, user facility reports since 1991, distributor reports since 1993, and manufacturer reports since August 1996.8

To retrieve available MAUDE data associated with support surface body fluid and microbiological contamination, FDA
product codes for bed and stretcher mattresses and covers were used in searches. Product codes FMW (mattress
cover for medical purposes); IKY (non-powered flotation therapy mattress); FNM (alternating pressure air flotation
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mattress); FPO (wheeled stretcher); INK (powered wheeled stretcher); and FOH (temperature regulated water
mattress) were each searched in MAUDE for the period from January 1, 2008, through March 31, 2018. System
restraints limit the maximum number of reports that can be returned for any MAUDE search to 500.

To cast a wider net, additional searches of those specific product codes were performed using the same time frame
and each of the following MAUDE-defined product problems: bacterial contamination of device; blood pooling; clean,
failure to; contamination during use; defective item; device contamination with biological material; device
contamination with blood or blood product; device disinfection or sterilization issue; disinfection, inadequate/improper;
failure to disinfect; strikethrough; and unknown (for use when the device problem is not known).

MAUDE reports were reviewed and relevant findings were grouped into four categories: patient exposure to
bloodborne pathogens (BBPs) or other body fluids from contaminated mattresses; mattresses with microbiological
contamination without known patient exposure; mattress cover degradation without fluid ingress; and mattress and
mattress cover fluid ingress without known patient BBP or other pathogen exposure.

Results

PA-PSRS Search

Analysts identified 14 events reported through PA-PSRS of patient exposure to a previous patient's blood or urine
when it oozed out of their support surface. No reports were identified in which the source was from pillows, props, or
wedges. The following five narratives are examples of adverse events due to support surface contamination in a
clinical setting:*

When patient sat down, mattress was found to be soaked with urine from previous patient.

Patient reported to staff that stretcher smelled bad and, when back of stretcher was raised, [the patient's pants were dampened by]

urine that seeped out of the mattress onto her pants.

Patient sat on bed, and pants became wet. Staff noted crack in mattress. Previous patient had urinated on bed. Bed had been cleaned

by Environmental Services. Patient removed pants and was given hospital pants to wear.

Patient placed on stretcher that was cleaned by housekeeping from the previous patient with gastrointestinal bleeding. After lying on
the stretcher, the patient felt something wet underneath. When [the patient] felt around to ascertain the source, the patient's hand
became wet with blood. When assessed, the blood was noted to be seeping through the stretcher mattress that had small cracks and
tears. The patient was moved to a clean stretcher. Infectious Disease was consulted and appropriate screening was done on the source

patient and the exposed patient.

Bed was cleaned by housekeeping staff. Significant bleeding was noted from previous patient. The next patient to be treated sat on the

bed, felt wetness under his buttocks, then stood and discovered he was sitting on a blood-soaked sheet.

The analysts' search found an additional three events of support surface fluid ingress without known patient BBP or
other pathogen exposure.

FDA MAUDE Search

Analysts identified five MAUDE reports of patient BBP exposure to a previous patient's blood when it seeped out of
their support surface. The following event descriptions from MAUDE reports are additional examples of adverse
consequences of clinical support surface contamination:
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Patient placed on stretcher in room. The stretcher mattress appeared visually intact and clean. When she rose from the stretcher,
patient noted to be covered with blood on her back. Blood had seeped from the mattress through the mattress cover and sheet. Patient

exposed to blood from another patient.?

Emergency department patient placed on stretcher. When patient laid down on stretcher, nurse noted blood on the sheet. Patient
assessed and found to have no areas of bleeding. Patient immediately moved to another stretcher. Bloody stretcher then examined and
found to have blood ooze from the mattress when weight placed on it. Mattress cover removed and underlying mattress foam found to

be soaked with blood from previous patient. Stretcher/mattress had been cleaned per protocol in between patients.”®

Male patient was in the emergency department for abdominal pain. Physician noted patient's gown had blood soaked spot (quarter-
sized). Patient assessed and noted to have no open wounds. It was determined that the mattress cover was cracked and mattress

soaked with blood. Previous patient had a vaginal hemorrhage.’”

The analysts' search found 4 additional reports of support surface microbiological contamination (fungi'?'* and
unspecified bacteria'®); 30 other reports of mattress cover degradation; and 306 reports of support surface fluid
ingress without known patient BBP or other pathogen exposure.

* The details of the PA-PSRS event narratives in this article have been modified to preserve confidentiality.

Discussion

The 19 combined PA-PSRS and MAUDE events of patient exposure to another patient's blood or urine within their
support surface is of great concern for patient safety and affects facility endeavors to decrease HAls.

To reduce the risks of body fluid and microbiological contamination of a healthcare facility's mattresses and covers,
address three key areas:

» Mattress cover cleaning and disinfection
» EVS staff training and room cleaning checklists

» Mattress and mattress cover inspection and service lives

It may be necessary to implement a joint initiative with the infection prevention and control, environmental services,
and clinical/biomedical engineering departments to address these key areas.

To ensure adequate mattress cover reprocessing, confirm that the facility's mattress covers can be disinfected using
at least one antimicrobial product specified as being effective against mycobacterium tuberculosis, human HIV-1, and
hepatitis B virus (found on the U.S. Environmental Protection Agency's [EPA] List E'¢). Confirm also that covers can
be disinfected using at least one product specified as being effective against Clostridium (now Clostridioides) difficile
spores (found on EPA's List K'7).

If the facility's mattress cover supplier (i.e., the manufacturer or rental company) does not recommend at least one
antimicrobial product from each of these lists, inquire as to how the facility can properly reprocess mattress covers
that come in contact with body fluid or bacterial spores.'® Also, see that current EVS cleaning checklists include the
recommended procedures and materials for cleaning and disinfecting your facility's mattress covers, which can be
found in the support surface instructions for use (IFU), and be sure that both the instructional and the cleaning
materials are readily available to staff.®
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Potential problems with mattress covers include the following:'®
» Exterior damage (cuts, tears, cracks, pinholes, snags, stains, or compromised zippers)
* Material wear

» Shorter-than-normal cover drying times, because of increased absorption, which could indicate that fluid
entered the mattress cover

* Heavier support surfaces, which could indicate that the mattress has in fact absorbed fluid
» Uneven support surfaces, which could allow fluids to pool at the lowest point on the surface

» Provide periodic training to EVS staff to recognize these problems and report identified problems to the
facility's Clinical/Biomedical Engineering Department

To properly maintain support surfaces, add inspections of mattresses and mattress covers to EVS terminal cleaning
checklists. EVS staff are to inspect the outside of covers (i.e., the cover top, bottom, and sides) during every terminal
room cleaning.® If a patient had a large volume of body fluid leakage on a support surface, EVS staff are to inspect
the outside and inside of the mattress cover as well as the mattress surface during terminal room cleaning.'®
Clinical/biomedical engineering staff can consider adding mattresses and covers to the IPM schedule if the facility
has unique identifiers on each mattress and mattress cover.'® Finally, do not use bed and stretcher mattress covers
beyond the expected service life identified in the support surface IFU.

Limitations

In this study, the analysts relied on the event descriptions in the MAUDE reports to ascertain relevance to the four
categories defined in the Methods section. The analysts acknowledge that MAUDE reports do not represent all
available information received by the agency. User reporting to the MAUDE database is voluntary; consequently,
users may not report instances of patient exposure to contaminated support surfaces. In addition, MAUDE and PA-
PSRS data may not be comprehensive; report completeness depends on reporters and their descriptions of reported
adverse events. Although it is unlikely that the PA-PSRS and MAUDE reports overlap (e.g., involve the same
incidents), this cannot be completely ruled out.

Conclusion

The 19 combined PA-PSRS and MAUDE events of patient exposure to another patient's blood or urine that oozed out
of their support surface is of great concern, and it is likely these types of events are underreported. To reduce the
potential risk of body fluid and microbiological contamination of a healthcare facility's mattresses and covers, three
areas to initially focus on are mattress cover cleaning and disinfection; EVS staff training and room cleaning
checklists; and mattress and mattress cover inspection and service lives. It may be necessary to implement a joint
initiative with the infection prevention and control, environmental services, and clinical/biomedical engineering
departments to address these key areas.
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