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G. Laundry and Bedding

1. General Information

Laundry in a health-care facility may include bed sheets and blankets, towels, personal clothing, patient 
apparel, uniforms, scrub suits, gowns, and drapes for surgical procedures.1245   Although contaminated 
textiles and fabrics in health-care facilities can be a source of substantial numbers of pathogenic 
microorganisms, reports of health-care–associated diseases linked to contaminated fabrics are so few in 
number that the overall risk of disease transmission during the laundry process likely is negligible.  
When the incidence of such events are evaluated in the context of the volume of items laundered in 
health-care settings (estimated to be 5 billion pounds annually in the United States),1246  existing control 
measures (e.g., standard precautions) are effective in reducing the risk of disease transmission to  
patients and staff.  Therefore, use of current control measures should be continued to minimize the 
contribution of contaminated laundry to the incidence of health-care–associated infections.  The control 
measures described in this section of the guideline are based on principles of hygiene, common sense, 
and consensus guidance; they pertain to laundry services utilized by health-care facilities, either in-
house or contract, rather than to laundry done in the home. 

2. Epidemiology and General Aspects of Infection Control

Contaminated textiles and fabrics often contain high numbers of microorganisms from body substances, 
including blood, skin, stool, urine, vomitus, and other body tissues and fluids.  When textiles are heavily 
contaminated with potentially infective body substances, they can contain bacterial loads of 106–108 
CFU/100 cm2 of fabric.1247   Disease transmission attributed to health-care laundry has involved 
contaminated fabrics that were handled inappropriately (i.e., the shaking of soiled linens).  Bacteria 
(Salmonella spp., Bacillus cereus), viruses (hepatitis B virus [HBV]), fungi (Microsporum canis), and 
ectoparasites (scabies) presumably have been transmitted from contaminated textiles and fabrics to 
workers via a) direct contact or b) aerosols of contaminated lint generated from sorting and handling 
contaminated textiles.1248–1252   In these events, however, investigations could not rule out the possibility 
that some of these reported infections were acquired from community sources.  Through a combination 
of soil removal, pathogen removal, and pathogen inactivation, contaminated laundry can be rendered 
hygienically clean.  Hygienically clean laundry carries negligible risk to health-care workers and 
patients, provided that the clean textiles, fabric, and clothing are not inadvertently contaminated before 
use. 

OSHA defines contaminated laundry as “laundry which has been soiled with blood or other potentially 
infectious materials or may contain sharps.”967   The purpose of the laundry portion of the standard is to 
protect the worker from exposure to potentially infectious materials during collection, handling, and 
sorting of contaminated textiles through the use of personal protective equipment, proper work 
practices, containment, labeling, hazard communication, and ergonomics. 
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Experts are divided regarding the practice of transporting clothes worn at the workplace to the health-
care worker’s home for laundering.  Although OSHA regulations prohibit home laundering of items that 
are considered personal protective apparel or equipment (e.g., laboratory coats),967  experts disagree 
about whether this regulation extends to uniforms and scrub suits that are not contaminated with blood 
or other potentially infectious material.  Health-care facility policies on this matter vary and may be 
inconsistent with recommendations of professional organizations.1253, 1254   Uniforms without blood or 
body substance contamination presumably do not differ appreciably from street clothes in the degree 
and microbial nature of soilage.  Home laundering would be expected to remove this level of soil 
adequately.  However, if health-care facilities require the use of uniforms, they should either make 
provisions to launder them or provide information to the employee regarding infection control and 
cleaning guidelines for the item based on the tasks being performed at the facility.   Health-care 
facilities should address the need to provide this service and should determine the frequency for 
laundering these items.  In a recent study examining the microbial contamination of medical students’ 
white coats, the students perceived the coats as “clean” as long as the garments were not visibly 
contaminated with body substances, even after wearing the coats for several weeks.1255   The heaviest 
bacterial load was found on the sleeves and the pockets of these garments; the organisms most 
frequently isolated were Staphylococcus aureus, diphtheroids, and Acinetobacter spp.1255   Presumably, 
the sleeves of the coat may make contact with a patient and potentially serve to transfer environmentally 
stable microorganisms among patients.  In this study, however, surveillance was not conducted among 
patients to detect new infections or colonizations.  The students did, however, report that they would 
likely replace their coats more frequently and regularly if clean coats were provided.1255   Apart from 
this study, which documents the presence of pathogenic bacteria on health-care facility clothing, reports 
of infections attributed to either the contact with such apparel or with home laundering have been 
rare.1256, 1257 
 
Laundry services for health-care facilities are provided either in-house (i.e., on-premise laundry [OPL]), 
co-operatives (i.e., those entities owned and operated by a group of facilities), or by off-site commercial 
laundries.  In the latter, the textiles may be owned by the health-care facility, in which case the 
processor is paid for laundering only.  Alternatively, the textiles may be owned by the processor who is 
paid for every piece laundered on a “rental” fee.  The laundry facility in a health-care setting should be 
designed for efficiency in providing hygienically clean textiles, fabrics, and apparel for patients and 
staff.  Guidelines for laundry construction and operation for health-care facilities, including nursing 
facilities, have been published.120, 1258   The design and engineering standards for existing facilities are 
those cited in the AIA edition in effect during the time of the facility’s construction.120   A laundry 
facility is usually partitioned into two separate areas - a “dirty” area for receiving and handling the 
soiled laundry and a “clean” area for processing the washed items.1259   To minimize the potential for 
recontaminating cleaned laundry with aerosolized contaminated lint, areas receiving contaminated  
textiles should be at negative air pressure relative to the clean areas.1260–1262   Laundry areas should have 
handwashing facilities readily available to workers.  Laundry workers should wear appropriate personal 
protective equipment (e.g., gloves and protective garments) while sorting soiled fabrics and textiles.967   
Laundry equipment should be used and maintained according to the manufacturer’s instructions to 
prevent microbial contamination of the system.1250, 1263   Damp textiles should not be left in machines 
overnight.1250 
 
3.  Collecting, Transporting, and Sorting Contaminated Textiles and Fabrics 
 
The laundry process starts with the removal of used or contaminated textiles, fabrics, and/or clothing 
from the areas where such contamination occurred, including but not limited to patients’ rooms, 
surgical/operating areas, and laboratories.  Handling contaminated laundry with a minimum of agitation 
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can help prevent the generation of potentially contaminated lint aerosols in patient-care areas.967, 1259   
Sorting or rinsing contaminated laundry at the location where contamination occurred is prohibited by 
OSHA.967   Contaminated textiles and fabrics are placed into bags or other appropriate containment in 
this location; these bags are then securely tied or otherwise closed to prevent leakage.967   Single bags of 
sufficient tensile strength are adequate for containing laundry, but leak-resistant containment is needed 
if the laundry is wet and capable of soaking through a cloth bag.1264   Bags containing contaminated 
laundry must be clearly identified with labels, color-coding, or other methods so that health-care 
workers handle these items safely, regardless of whether the laundry is transported within the facility or 
destined for transport to an off-site laundry service.967 
 
Typically, contaminated laundry originating in isolation areas of the hospital is segregated and handled 
with special practices; however, few, if any, cases of health-care–associated infection have been linked 
to this source.1265   Single-blinded studies have demonstrated that laundry from isolation areas is no 
more heavily contaminated with microorganisms than laundry from elsewhere in the hospital.1266   
Therefore, adherence to standard precautions when handling contaminated laundry in isolation areas and 
minimizing agitation of the contaminated items are considered sufficient to prevent the dispersal of 
potentially infectious aerosols.6 
 
Contaminated textiles and fabrics in bags can be transported by cart or chute.1258, 1262   Laundry chutes 
require proper design, maintenance, and use, because the piston-like action of a laundry bag traveling in 
the chute can propel airborne microbial contaminants throughout the facility.1267–1269   Laundry chutes 
should be maintained under negative air pressure to prevent the spread of microorganisms from floor to 
floor.  Loose, contaminated pieces of laundry should not be tossed into chutes, and laundry bags should 
be closed or otherwise secured to prevent the contents from falling out into the chute.1270   Health-care 
facilities should determine the point in the laundry process at which textiles and fabrics should be 
sorted.  Sorting after washing minimizes the exposure of laundry workers to infective material in soiled 
fabrics, reduces airborne microbial contamination in the laundry area, and helps to prevent potential 
percutaneous injuries to personnel.1271   Sorting laundry before washing protects both the machinery and 
fabrics from hard objects (e.g., needles, syringes, and patients’ property) and reduces the potential for 
recontamination of clean textiles.1272   Sorting laundry before washing also allows for customization of 
laundry formulas based on the mix of products in the system and types of soils encountered.  
Additionally, if work flow allows, increasing the amount of segregation by specific product types will 
usually yield the greatest amount of work efficiency during inspection, folding, and pack-making 
operations.1253   Protective apparel for the workers and appropriate ventilation can minimize these 
exposures.967, 1258–1260   Gloves used for the task of sorting laundry should be of sufficient thickness to 
minimize sharps injuries.967   Employee safety personnel and industrial hygienists can help to determine 
the appropriate glove choice. 
 
4.  Parameters of the Laundry Process 
 
Fabrics, textiles, and clothing used in health-care settings are disinfected during laundering and 
generally rendered free of vegetative pathogens (i.e., hygienically clean), but they are not sterile.1273   
Laundering cycles consist of flush, main wash, bleaching, rinsing, and souring.1274   Cleaned wet 
textiles, fabrics, and clothing are then dried, pressed as needed, and prepared (e.g., folded and packaged) 
for distribution back to the facility.  Clean linens provided by an off-site laundry must be packaged prior 
to transport to prevent inadvertent contamination from dust and dirt during loading, delivery, and 
unloading.  Functional packaging of laundry can be achieved in several ways, including a) placing clean 
linen in a hamper lined with a previously unused liner, which is then closed or covered; b) placing clean 
linen in a properly cleaned cart and covering the cart with disposable material or a properly cleaned 
reusable textile material that can be secured to the cart; and c) wrapping individual bundles of clean 
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textiles in plastic or other suitable material and sealing or taping the bundles. 
 
The antimicrobial action of the  laundering process results from a combination of mechanical, thermal,  
and chemical factors.1271, 1275, 1276   Dilution and agitation in water remove substantial quantities of 
microorganisms.  Soaps and detergents function to suspend soils and also exhibit some microbiocidal 
properties.  Hot water provides an effective means of destroying microorganisms.1277   A temperature of 
at least 160°F (71°C) for a minimum of 25 minutes is commonly recommended for hot-water washing.2   
Water of this temperature can be provided by steam jet or separate booster heater.120   The use of 
chlorine bleach assures an extra margin of safety.1278, 1279   A total available chlorine residual of 50–150 
ppm is usually achieved during the bleach cycle.1277   Chlorine bleach becomes activated at water 
temperatures of 135°F–145°F (57.2°C–62.7°C).  The last of the series of rinse cycles is the addition of a 
mild acid (i.e., sour) to neutralize any alkalinity in the water supply, soap, or detergent.  The rapid shift 
in pH from approximately 12 to 5 is an effective means to inactivate some microorganisms.1247   
Effective removal of residual alkali from fabrics is an important measure in reducing the risk for skin 
reactions among patients. 
 
Chlorine bleach is an economical, broad-spectrum chemical germicide that enhances the effectiveness 
of the laundering process.  Chlorine bleach is not, however, an appropriate laundry additive for all 
fabrics.  Traditionally, bleach was not recommended for laundering flame-retardant fabrics, linens, and 
clothing because its use diminished the flame-retardant properties of the treated fabric.1273   However, 
some modern-day flame retardant fabrics can now tolerate chlorine bleach.  Flame-retardant fabrics, 
whether topically treated or inherently flame retardant, should be thoroughly rinsed during the rinse 
cycles, because detergent residues are capable of supporting combustion.  Chlorine alternatives (e.g., 
activated oxygen-based laundry detergents) provide added benefits for fabric and color safety in 
addition to antimicrobial activity.  Studies comparing the antimicrobial potencies of chlorine bleach and 
oxygen-based bleach are needed.  Oxygen-based bleach and detergents used in health-care settings 
should be registered by EPA to ensure adequate disinfection of laundry.  Health-care workers should 
note the cleaning instructions of textiles, fabrics, drapes, and clothing to identify special laundering 
requirements and appropriate hygienic cleaning options.1278 
 
Although hot-water washing is an effective laundry disinfection method, the cost can be substantial.  
Laundries are typically the largest users of hot water in hospitals.  They consume 50%–75% of the total 
hot water,1280  representing an average of 10%–15% of the energy used by a hospital.  Several studies 
have demonstrated that lower water temperatures of 71°F–77°F (22°C–25°C) can reduce microbial 
contamination when the cycling of the washer, the wash detergent, and the amount of laundry additive 
are carefully monitored and controlled.1247, 1281–1285   Low-temperature laundry cycles rely heavily on the 
presence of chlorine- or oxygen-activated bleach to reduce the levels of microbial contamination.  The 
selection of hot- or cold-water laundry cycles may be dictated by state health-care facility licensing 
standards or by other regulation.  Regardless of whether hot or cold water is used for washing, the 
temperatures reached in drying and especially during ironing provide additional significant 
microbiocidal action.1247   Dryer temperatures and cycle times are dictated by the materials in the 
fabrics.  Man-made fibers (i.e., polyester and polyester blends) require shorter times and lower 
temperatures. 
 
After washing, cleaned and dried textiles, fabrics, and clothing are pressed, folded, and packaged for 
transport, distribution, and storage by methods that ensure their cleanliness until use.2   State regulations 
and/or accrediting standards may dictate the procedures for this activity.  Clean/sterile and contaminated 
textiles should be transported from the laundry to the health-care facility in vehicles (e.g., trucks, vans, 
and carts) that allow for separation of clean/sterile and contaminated items.  Clean/sterile textiles and 
contaminated textiles may be transported in the same vehicle, provided that the use of physical barriers 
and/or space separation can be verified to be effective in protecting the clean/sterile items from 
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contamination.  Clean, uncovered/unwrapped textiles stored in a clean location for short periods of time 
(e.g., uncovered and used within a few hours) have not been demonstrated to contribute to increased 
levels of health-care–acquired infection.  Such textiles can be stored in convenient places for use during 
the provision of care, provided that the textiles can be maintained dry and free from soil and body-
substance contamination. 
 
In the absence of microbiologic standards for laundered textiles, no rationale exists for routine 
microbiologic sampling of cleaned health-care textiles and fabrics.1286   Sampling may be used as part of 
an outbreak investigation if epidemiologic evidence suggests that textiles, fabrics, or clothing are a 
suspected vehicle for disease transmission.  Sampling techniques include aseptically macerating the 
fabric into pieces and adding these to broth media or using contact plates (RODAC plates) for direct 
surface sampling.1271, 1286   When evaluating the disinfecting properties of the laundering process 
specifically, placing pieces of fabric between two membrane filters may help to minimize the 
contribution of the physical removal of microorganisms.1287 
 
Washing machines and dryers in residential-care settings are more likely to be consumer items rather 
than the commercial, heavy-duty, large volume units typically found in hospitals and other institutional 
health-care settings.  Although all washing machines and dryers in health-care settings must be properly 
maintained for performance according to the manufacturer’s instructions, questions have been raised 
about the need to disinfect washers and dryers in residential-care settings.  Disinfection of the tubs and 
tumblers of these machines is unnecessary when proper laundry procedures are followed; these 
procedures involve a) the physical removal of bulk solids (e.g., feces) before the wash/dry cycle and b) 
proper use of temperature, detergent, and laundry additives.  Infection has not been linked to laundry 
procedures in residential-care facilities, even when consumer versions of detergents and laundry 
additives are used. 
 
5.  Special Laundry Situations 
 
Some textile items (e.g., surgical drapes and reusable gowns) must be sterilized before use and therefore 
require steam autoclaving after laundering.7   Although the American Academy of Pediatrics in previous 
guidelines recommended autoclaving for linens in neonatal intensive care units (NICUs), studies on the 
microbial quality of routinely cleaned NICU linen have not identified any increased risk for infection 
among the neonates receiving care.1288   Consequently, hygienically clean linens are suitable for use in 
this setting.997   The use of sterile linens in burn therapy units remains unresolved. 
 
Coated or laminated fabrics are often used in the manufacture of PPE.  When these items become 
contaminated with blood or other body substances, the manufacturer’s instructions for decontamination 
and cleaning take into account the compatibility of the rubber backing with the chemical germicides or 
detergents used in the process.  The directions for decontaminating these items should be followed as 
indicated; the item should be discarded when the backing develops surface cracks. 
 
Dry cleaning, a cleaning process that utilizes organic solvents (e.g., perchloroethylene) for soil removal, 
is an alternative means of cleaning fabrics that might be damaged in conventional laundering and 
detergent washing.  Several studies, however, have shown that dry cleaning alone is relatively 
ineffective in reducing the numbers of bacteria and viruses on contaminated linens;1289, 1290  microbial 
populations are significantly reduced only when dry-cleaned articles are heat pressed.  Dry cleaning 
should therefore not be considered a routine option for health-care facility laundry and should be 
reserved for those circumstances in which fabrics can not be safely cleaned with water and detergent.1291 
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6.  Surgical Gowns, Drapes, and Disposable Fabrics 
 
An issue of recent concern involves the use of disposable (i.e., single use) versus reusable (i.e., multiple 
use) surgical attire and fabrics in health-care settings.1292   Regardless of the material used to 
manufacture gowns and drapes, these items must be resistant to liquid and microbial penetration.7, 1293–

1297   Surgical gowns and drapes must be registered with FDA to demonstrate their safety and 
effectiveness.  Repellency and pore size of the fabric contribute to gown performance, but performance 
capability can be influenced by the item’s design and construction.1298, 1299   Reinforced gowns (i.e., 
gowns with double-layered fabric) generally are more resistant to liquid strike-through.1300, 1301   
Reinforced gowns may, however, be less comfortable.   Guidelines for selection and use of barrier 
materials for surgical gowns and drapes have been published.1302   When selecting a barrier product, 
repellency level and type of barrier should be compatible for the exposure expected.967   However, data 
are limited regarding the association between gown or drape characteristics and risk for surgical site 
infections.7, 1303   Health-care facilities must ensure optimal protection of patients and health-care 
workers.  Not all fabric items in health care lend themselves to single-use.  Facilities exploring options 
for gowns and drapes should consider the expense of disposable items and the impact on the facility’s 
waste-management costs once these items are discarded.  Costs associated with the use of durable goods 
involve the fabric or textile items; staff expenses to collect, sort, clean, and package the laundry; and 
energy costs to operate the laundry if on-site or the costs to contract with an outside service.1304, 1305 
 
7.  Antimicrobial-Impregnated Articles and Consumer Items Bearing 
Antimicrobial Labeling 
 
Manufacturers are increasingly incorporating antibacterial or antimicrobial chemicals into consumer and 
health-care items.  Some consumer products bearing labels that indicate treatment with antimicrobial 
chemicals have included pens, cutting boards, toys, household cleaners, hand lotions, cat litter, soaps, 
cotton swabs, toothbrushes, and cosmetics.  The “antibacterial” label on household cleaning products, in 
particular, gives consumers the impression that the products perform “better” than comparable products 
without this labeling, when in fact all household cleaners have antibacterial properties. 
 
In the health-care setting, treated items may include children’s pajamas, mattresses, and bed linens with 
label claims of antimicrobial properties.  These claims require careful evaluation to determine whether 
they pertain to the use of antimicrobial chemicals as preservatives for the fabric or other components or 
whether they imply a health claim.1306, 1307   No evidence is available to suggest that use of these 
products will make consumers and patients healthier or prevent disease.  No data support the use of 
these items as part of a sound infection-control strategy, and therefore, the additional expense of 
replacing a facility’s bedding and sheets with these treated products is unwarranted. 
 
EPA has reaffirmed its position that manufacturers who make public health claims for articles 
containing antimicrobial chemicals must provide evidence to support those claims as part of the 
registration process.1308   Current EPA regulations outlined in the Treated Articles Exemption of the 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) require manufacturers to register  both the 
antimicrobial chemical used in or on the product and the finished product itself if a public health claim 
is maintained for the item.  The exemption applies to the use of antimicrobial chemicals for the purpose 
of preserving the integrity of the product’s raw material(s).  The U.S. Federal Trade Commission (FTC) 
is evaluating manufacturer advertising of products with antimicrobial claims.1309 
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8.  Standard Mattresses, Pillows, and Air-Fluidized Beds 
 
Standard mattresses and pillows can become contaminated with body substances during patient care if 
the integrity of the covers of these items is compromised.  The practice of sticking needles into the 
mattress should be avoided.  A mattress cover is generally a fitted, protective material, the purpose of 
which is to prevent the mattress from becoming contaminated with body fluids and substances.  A linen 
sheet placed on the mattress is not considered a mattress cover.  Patches for tears and holes in mattress 
covers do not provide an impermeable surface over the mattress.  Mattress covers should be replaced 
when torn; the mattress should be replaced if it is visibly stained.  Wet mattresses, in particular, can be a 
substantial environmental source of microorganisms.  Infections and colonizations caused by 
Acinetobacter spp., MRSA, and Pseudomonas aeruginosa have been described, especially among burn 
patients.1310–1315   In these reports, the removal of wet mattresses was an effective infection-control 
measure.  Efforts were made to ensure that pads and covers were cleaned and disinfected between 
patients using disinfectant products compatible with mattress-cover materials to ensure that these covers 
remained impermeable to fluids.1310–1314   Pillows and their covers should be easily cleanable, preferably 
in a hot water laundry cycle.1315   These should be laundered between patients or if contaminated with 
body substances. 
 
Air-fluidized beds are used for the care of patients immobilized for extended periods of time because of 
therapy or injury (e.g., pain, decubitus ulcers, and burns).1316   These specialized beds consist of a base 
unit filled with microsphere beads fluidized by warm, dry air flowing upward from a diffuser located at 
the bottom of the unit.  A porous, polyester filter sheet separates the patient from direct contact with the 
beads but allows body fluids to pass through to the beads.  Moist beads aggregate into clumps which 
settle to the bottom where they are removed as part of routine bed maintenance. 
 
Because the beads become contaminated with the patient’s body substances, concerns have been raised 
about the potential for these beds to serve as an environmental source of pathogens.  Certain pathogens 
(e.g., Enterococcus spp., Serratia marcescens, Staphylococcus aureus, and Streptococcus fecalis) have 
been recovered either from the microsphere beads or the polyester sheet after cleaning.1317, 1318   Reports 
of cross-contamination of patients, however, are few.1318   Nevertheless, routine maintenance and 
between-patient decontamination procedures can minimize potential risks to patients.  Regular removal 
of bead clumps, coupled with the warm, dry air of the bed, can help to minimize bacterial growth in the 
unit.1319–1321   Beads are decontaminated between patients by high heat (113°F–194°F [45°C–90°C], 
depending on the manufacturer’s specifications) for at least 1 hour; this procedure is particularly 
important for the inactivation of Enterococcus spp. which are relatively resistant to heat.1322, 1323   The 
polyester filter sheet requires regular changing and thorough cleaning and disinfection, especially 
between patients.1317, 1318, 1322, 1323 
 
Microbial contamination of the air space in the immediate vicinity of a properly maintained air-fluidized 
bed is similar to that found in air around conventional bedding, despite the air flow out of the base unit 
and around the patient.1320, 1324, 1325   An operational air-fluidized bed can, however, interfere with proper 
pressure differentials, especially in negative-pressure rooms;1326  the effect varies with the location of 
the bed relative to the room’s configuration and supply and exhaust vent locations.  Use of an air-
fluidized bed in a negative-pressure room requires consultation with a facility engineer to determine 
appropriate placement of the bed. 
 
 
 
 
 



 105

H.  Animals in Health-Care Facilities 
 
1.  General Information 
 
Animals in health-care facilities traditionally have been limited to laboratories and research areas. 
However, their presence in patient-care areas is now more frequent, both in acute-care and long-term 
care settings, prompting consideration for the potential transmission of zoonotic pathogens from animals 
to humans in these settings.  Although dogs and cats may be commonly encountered in health-care 
settings, other animals (e.g., fish, birds, non-human primates, rabbits, rodents, and reptiles) also can be 
present as research, resident, or service animals.  These animals can serve as sources of zoonotic 
pathogens that could potentially infect patients and health-care workers (Table 26).1327–1340   Animals 
potentially can serve as reservoirs for antibiotic-resistant microorganisms, which can be introduced to 
the health-care setting while the animal is present.  VRE have been isolated from both farm animals and 
pets,1341  and a cat in a geriatric care center was found to be colonized with MRSA.1342  
 

Table 26.  Examples of diseases associated with zoonotic transmission*+ 
Infectious disease Cats Dogs Fish Birds Rabbits Reptiles§ Primates Rodents§

Virus         
Lymphocytic choriomeningitis        +¶ 
Rabies + +       

Bacteria         
Campylobacteriosis + +    + + + 
Capnocytophaga canimorsus 
infection  + +       

Cat scratch disease (Bartonella 
     henselae) +        

Leptospirosis +      + + 
Mycobacteriosis   + +     
Pasteurellosis + +   +    
Plague +   +   + + 
Psittacosis    +     
Q fever (Coxiella burnetti) +        
Rat bite fever (Spirrillum minus, 
     Streptobacillus monliformis)        + 

Salmonellosis + +  + + + + + 
Tularemia +    +   + 
Yersiniosis     + + + + 
Parasites         
Ancylostomiasis + +     +  
Cryptosporidiosis +        
Giardiasis + +     +  
Toxocariasis + +     +  
Toxoplasmosis + +     +  
Fungi         
Blastomycosis  +       
Dermatophytosis  +   +  + + 
 
*  Material in this table is adapted from reference 1331 and used with permission of the publisher (Lippincott Williams and Wilkins). 
+  This table does not include vectorborne diseases. 
§  Reptiles include lizards, snakes, and turtles.  Rodents include hamsters, mice, and rats. 
¶  The + symbol indicates that the pathogen associated with the infection has been isolated from animals and is considered to pose potential  
       risk to humans. 
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Zoonoses can be transmitted from animals to humans either directly or indirectly via bites, scratches, 
aerosols, ectoparasites, accidental ingestion, or contact with contaminated soil, food, water, or 
unpasteurized milk.1331, 1332, 1343–1345    Colonization and hand transferral of pathogens acquired from pets 
in health-care workers’ homes represent potential sources and modes of transmission of zoonotic 
pathogens in health-care settings.  An outbreak of infections caused by a yeast (Malassezia 
pachydermatis) among newborns was traced to transfer of the yeast from the hands of health-care 
workers with pet dogs at home.1346   In addition, an outbreak of ringworm in a NICU caused by 
Microsporum canis was associated with a nurse and her cat,1347  and an outbreak of Rhodococcus 
(Gordona) bronchialis sternal SSIs after coronary-artery bypass surgery was traced to a colonized nurse 
whose dogs were culture-positive for the organism.1348   In the latter outbreak, whether the dogs were 
the sole source of the organism and whether other environmental reservoirs contributed to the outbreak 
are unknown.  Nonetheless, limited data indicate that outbreaks of infectious disease have occurred as a 
result of contact with animals in areas housing immunocompetent patients.  However, the low frequency 
of outbreaks may result from a) the relatively limited presence of the animals in health-care facilities 
and b) the immunocompetency of the patients involved in the encounters.  Formal scientific studies to 
evaluate potential risks of transmission of zoonoses in health-care settings outside of the laboratory are 
lacking. 
 
2.  Animal-Assisted Activities, Animal-Assisted Therapy, and Resident 
Animals 
 
Animal-Assisted Activities (AAA) are those programs that enhance the patients’ quality of life.  These 
programs allow patients to visit animals in either a common, central location in the facility or in 
individual patient rooms.  A group session with the animals enhances opportunities for ambulatory 
patients and facility residents to interact with caregivers, family members, and volunteers.1349–1351   
Alternatively, allowing the animals access to individual rooms provides the same opportunity to non-
ambulatory patients and patients for whom privacy or dignity issues are a consideration.  The decision 
to allow this access to patients’ rooms should be made on a case-by-case basis, with the consultation and 
consent of the attending physician and nursing staff. 
 
Animal-Assisted Therapy (AAT) is a goal-directed intervention that incorporates an animal into the 
treatment process provided by a credentialed therapist.1330, 1331   The concept for AAT arose from the 
observation that some patients with pets at home recover from surgical and medical procedures more 
rapidly than patients without pets.1352, 1353   Contact with animals is considered beneficial for enhancing 
wellness in certain patient populations (e.g., children, the elderly, and extended-care hospitalized 
patients).1349, 1354–1357   However, evidence supporting this benefit is largely derived from anecdotal 
reports and observations of patient/animal interactions.1357–1359   Guidelines for establishing AAT 
programs are available for facilities considering this option.1360 
 
The incorporation of non-human primates into an AAA or AAT program is not encouraged because of 
concerns regarding potential disease transmission from and unpredictable behavior of these animals.1361, 

1362   Animals participating in either AAA or AAT sessions should be in good health and up-to-date with 
recommended immunizations and prophylactic medications (e.g., heartworm prevention) as determined 
by a licensed veterinarian based on local needs and recommendations.  Regular re-evaluation of the 
animal’s health and behavior status is essential.1360   Animals should be routinely screened for enteric 
parasites and/or have evidence of a recently completed antihelminthic regimen.1363   They should also be 
free of ectoparasites (e.g., fleas and ticks) and should have no sutures, open wounds, or obvious 
dermatologic lesions that could be associated with bacterial, fungal, or viral infections or parasitic 
infestations.  Incorporating young animals (i.e., those aged <1 year) into these programs is not 
encouraged because of issues regarding unpredictable behavior and elimination control.  Additionally, 
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the immune systems of very young puppies and kittens is not completely developed, thereby placing the 
health of these animals at risk.  Animals should be clean and well-groomed.  The visits must be 
supervised by persons who know the animals and their behavior.  Animal handlers should be trained in 
these activities and receive site-specific orientation to ensure that they work efficiently with the staff in 
the specific health-care environment.1360   Additionally, animal handlers should be in good health.1360  
 
The most important infection-control measure to prevent potential disease transmission is strict 
enforcement of hand-hygiene measures (e.g., using either soap and water or an alcohol-based hand rub) 
for all patients, staff, and residents after handling the animals.1355, 1364   Care should also be taken to 
avoid direct contact with animal urine or feces.  Clean-up of these substances from environmental 
surfaces requires gloves and the use of leak-resistant plastic bags to discard absorbent material used in 
the process.2   The area must be cleaned after visits according to standard cleaning procedures. 
 
The American Academy of Allergy, Asthma, and Immunology estimates that dog or cat allergies occur 
in approximately 15% of the population.1365   Minimizing contact with animal saliva, dander, and/or 
urine helps to mitigate allergic responses.1365–1367   Some facilities may not allow animal visitation for 
patients with a) underlying asthma, b) known allergies to cat or dog hair, c) respiratory allergies of 
unknown etiology, and d) immunosuppressive disorders.  Hair shedding can be minimized by processes 
that remove dead hair (e.g., grooming) and that prevent the shedding of dead hair (e.g., therapy capes 
for dogs).  Allergens can be minimized by bathing therapy animals within 24 hours of a visit.1333, 1368 
 
Animal therapists and handlers must take precautions to prevent animal bites.  Common pathogens 
associated with animal bites include Capnocytophaga canimorsus, Pasteurella spp., Staphylococcus 
spp., and Streptococcus spp.  Selecting well-behaved and well-trained animals for these programs 
greatly decreases the incidence of bites.  Rodents, exotic species, wild/domestic animals (i.e., wolf-dog 
hybrids), and wild animals whose behavior is unpredictable should be excluded from AAA or AAT 
programs.  A well-trained animal handler should be able to recognize stress in the animal and to 
determine when to terminate a session to minimize risk.  When an animal bites a person during AAA or 
AAT, the animal is to be permanently removed from the program.  If a bite does occur, the wound must 
be cleansed immediately and monitored for subsequent infection.  Most infections can be treated with 
antibiotics, and antibiotics often are prescribed prophylactically in these situations. 
 
The health-care facility’s infection-control staff should participate actively in planning for and 
coordinating AAA and AAT sessions.  Many facilities do not offer AAA or AAT programs for severely 
immunocompromised patients (e.g., HSCT patients and patients on corticosteroid therapy).1339   The 
question of whether family pets or companion animals can visit terminally-ill HSCT patients or other 
severely immunosuppressed patients is best handled on a case-by-case basis, although animals should 
not be brought into the HSCT unit or any other unit housing severely immunosuppressed patients.  An 
in-depth discussion of this issue is presented elsewhere.1366 
 
Immunocompromised patients who have been discharged from a health-care facility may be at higher 
risk for acquiring some pet-related zoonoses.  Although guidelines have been developed to minimize the 
risk of disease transmission to HIV-infected patients,8  these recommendations may be applicable for 
patients with other immunosuppressive disorders.  In addition to handwashing or hand hygiene, these 
recommendations include avoiding contact with a) animal feces and soiled litter box materials, b) 
animals with diarrhea, c) very young animals (i.e., dogs <6 months of age and cats <1 year of age), and 
d) exotic animals and reptiles.8   Pets or companion animals with diarrhea should receive veterinary care 
to resolve their condition. 
 
Many health-care facilities are adopting more home-like environments for residential-care or extended-
stay patients in acute-care settings, and resident animals are one element of this approach.1369   One 
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concept, the “Eden Alternative,” incorporates children, plants, and animals (e.g., dogs, cats, fish, birds, 
rabbits, and rodents) into the daily care setting.1370, 1371   The concept of working with resident animals 
has not been scientifically evaluated.  Several issues beyond the benefits of therapy must be considered 
before embarking on such a program, including a) whether the animals will come into direct contact 
with patients and/or be allowed to roam freely in the facility; b) how the staff will provide care for the 
animals; c) the management of patients’ or residents’ allergies, asthma, and phobias; d) precautionary 
measures to prevent bites and scratches; and e) measures to properly manage the disposal of animal 
feces and urine, thereby preventing environmental contamination by zoonotic microorganisms (e.g.,  
Toxoplasma spp., Toxocara spp., and Ancylostoma spp.).1372, 1373   Few data document a link between 
health-care–acquired infection rates and frequency of cleaning fish tanks or rodent cages.  Skin 
infections caused by Mycobacterium marinum have been described among persons who have fish 
aquariums at home.1374, 1375   Nevertheless, immunocompromised patients should avoid direct contact 
with fish tanks and cages and the aerosols that these items produce.  Further, fish tanks should be kept 
clean on a regular basis as determined by facility policy, and this task should be performed by gloved 
staff members who are not responsible for patient care.  The use of the infection-control risk assessment 
can help determine whether a fish tank poses a risk for patient or resident safety and health in these 
situations.  No evidence, however, links the incidence of health-care–acquired infections among 
immunocompetent patients or residents with the presence of a properly cleaned and maintained fish 
tank, even in dining areas.  As a general preventive measure, resident animal programs are advised to 
restrict animals from a) food preparation kitchens, b) laundries, c) central sterile supply and any storage 
areas for clean supplies, and d) medication preparation areas.  Resident-animal programs in acute-care 
facilities should not allow the animals into the isolation areas, protective environments, ORs, or any area 
where immunocompromised patients are housed.  Patients and staff routinely should wash their hands or 
use waterless, alcohol-based hand-hygiene products after contact with animals. 
 
3.  Service Animals 
 
Although this section provides an overview about service animals in health-care settings, it cannot 
address every situation or question that may arise (see Appendix E - Information Resources).  A service 
animal is any animal individually trained to do work or perform tasks for the benefit of a person with a 
disability.1366, 1376   A service animal is not considered a pet but rather an animal trained to provide 
assistance to a person because of a disability.  Title III of the “Americans with Disabilities Act” (ADA) 
of 1990 mandates that persons with disabilities accompanied by service animals be allowed access with 
their service animals into places of public accommodation, including restaurants, public transportation, 
schools, and health-care facilities.1366, 1376   In health-care facilities, a person with a disability requiring a 
service animal may be an employee, a visitor, or a patient. 
 
An overview of the subject of service animals and their presence in health-care facilities has been 
published.1366   No evidence suggests that animals pose a more significant risk of transmitting infection 
than people; therefore, service animals should not be excluded from such areas, unless an individual 
patient’s situation or a particular animal poses greater risk that cannot be mitigated through reasonable 
measures.  If health-care personnel, visitors, and patients are permitted to enter care areas (e.g., in-
patient rooms, some ICUs, and public areas) without taking additional precautions to prevent 
transmission of infectious agents (e.g., donning gloves, gowns, or masks), a clean, healthy, well-
behaved service animal should be allowed access with its handler.1366   Similarly, if 
immunocompromised patients are able to receive visitors without using protective garments or 
equipment, an exclusion of service animals from this area would not be justified.1366 
 
Because health-care facilities are covered by the ADA or the Rehabilitation Act, a person with a 
disability may be accompanied by a service animal within the facility unless the animal’s presence or 
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behavior creates a fundamental alteration in the nature of a facility’s services in a particular area or a 
direct threat to other persons in a particular area.1366   A “direct threat” is defined as a significant risk to 
the health or safety of others that cannot be mitigated or eliminated by modifying policies, practices, or 
procedures.1376   The determination that a service animal poses a direct threat in any particular health-
care setting must be based on an individualized assessment of the service animal, the patient, and the 
health-care situation.  When evaluating risk in such situations, health-care personnel should consider the 
nature of the risk (including duration and severity); the probability that injury will occur; and whether 
reasonable modifications of policies, practices, or procedures will mitigate the risk (J. Wodatch, U.S. 
Department of Justice, 2000).  The person with a disability should contribute to the risk-assessment 
process as part of a pre-procedure health-care provider/patient conference. 
 
Excluding a service animal from an OR or similar special care areas (e.g., burn units, some ICUs, PE 
units, and any other area containing equipment critical for life support) is appropriate if these areas are 
considered to have “restricted access” with regards to the general public.  General infection-control 
measures that dictate such limited access include a) the area is required to meet environmental criteria to 
minimize the risk of disease transmission, b) strict attention to hand hygiene and absence of 
dermatologic conditions, and c) barrier protective measures [e.g., using gloves, wearing gowns and 
masks] are indicated for persons in the affected space.  No infection-control measures regarding the use 
of barrier precautions could be reasonably imposed on the service animal.  Excluding a service animal 
that becomes threatening because of a perceived danger to its handler during treatment also is 
appropriate; however, exclusion of such an animal must be based on the actual behavior of the particular 
animal, not on speculation about how the animal might behave. 
 
Another issue regarding service animals is whether to permit persons with disabilities to be 
accompanied by their service animals during all phases of their stay in the health-care facility.  Health-
care personnel should discuss all aspects of anticipatory care with the patient who uses a service animal.  
Health-care personnel may not exclude a service animal because health-care staff may be able to 
perform the same services that the service animal does (e.g., retrieving dropped items and guiding an 
otherwise ambulatory person to the restroom).  Similarly, health-care personnel can not exclude service 
animals because the health-care staff perceive a lack of need for the service animal during the person’s 
stay in the health-care facility.  A person with a disability is entitled to independent access (i.e., to be 
accompanied by a service animal unless the animal poses a direct threat or a fundamental alteration in 
the nature of services); “need” for the animal is not a valid factor in either analysis.  For some forms of 
care (e.g., ambulation as physical therapy following total hip replacement or knee replacement), the 
service animal should not be used in place of a credentialed health-care worker who directly provides 
therapy.  However, service animals need not be restricted from being in the presence of its handler 
during this time; in addition, rehabilitation and discharge planning should incorporate the patient’s 
future use of the animal.  The health-care personnel and the patient with a disability should discuss both 
the possible need for the service animal to be separated from its handler for a period of time during non-
emergency care and an alternate plan of care for the service animal in the event the patient is unable or 
unwilling to provide that care.  This plan might include family members taking the animal out of the 
facility several times a day for exercise and elimination, the animal staying with relatives, or boarding 
off-site.  Care of the service animal, however, remains the obligation of the person with the disability, 
not the health-care staff. 
 
Although animals potentially carry zoonotic pathogens transmissible to man, the risk is minimal with a 
healthy, clean, vaccinated, well-behaved, and well-trained service animal, the most common of which 
are dogs and cats.  No reports have been published regarding infectious disease that affects humans 
originating in service dogs.  Standard cleaning procedures are sufficient following occupation of an area 
by a service animal.1366   Clean-up of spills of animal urine, feces, or other body substances can be 
accomplished with blood/body substance procedures outlined in the Environmental Services section of 
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this guideline.  No special bathing procedures are required prior to a service animal accompanying its 
handler into a health-care facility. 
 
Providing access to exotic animals (e.g., reptiles and non-human primates) that are used as service 
animals is problematic.  Concerns about these animals are discussed in two published reviews.1331, 1366   
Because some of these animals exhibit high-risk behaviors that may increase the potential for zoonotic 
disease transmission (e.g., herpes B infection), providing health-care facility access to nonhuman 
primates used as service animals is discouraged, especially if these animals might come into contact 
with the general public.1361, 1362   Health-care administrators should consult the Americans with 
Disabilities Act for guidance when developing policies about service animals in their facilities.1366, 1376 
 
Requiring documentation for access of a service animal to an area generally accessible to the public 
would impose a burden on a person with a disability.  When health-care workers are not certain that an 
animal is a service animal, they may ask the person who has the animal if it is a service animal required 
because of a disability; however, no certification or other documentation of service animal status can be 
required.1377 
 
4.  Animals as Patients in Human Health-Care Facilities 
 
The potential for direct and indirect transmission of zoonoses must be considered when rooms and 
equipment in human health-care facilities are used for the medical or surgical treatment or diagnosis of 
animals.1378   Inquiries should be made to veterinary medical professionals to determine an appropriate 
facility and equipment to care for an animal. 
 
The central issue associated with providing medical or surgical care to animals in human health-care 
facilities is whether cross-contamination occurs between the animal patient and the human health-care 
workers and/or human patients.  The fundamental principles of infection control and aseptic practice 
should differ only minimally, if at all, between veterinary medicine and human medicine.  Health-care–
associated infections can and have occurred in both patients and workers in veterinary medical facilities 
when lapses in infection-control procedures are evident.1379–1384   Further, veterinary patients can be at 
risk for acquiring infection from veterinary health-care workers if proper precautions are not taken.1385  
 
The issue of providing care to veterinary patients in human health-care facilities can be divided into the 
following three areas of infection-control concerns: a) whether the room/area used for animal care can 
be made safe for human patients, b) whether the medical/surgical instruments used on animals can be 
subsequently used on human patients, and c) which disinfecting or sterilizing procedures need to be 
done for these purposes.  Studies addressing these concerns are lacking.  However, with respect to 
disinfection or sterilization in veterinary settings, only minimal evidence suggests that zoonotic 
microbial pathogens are unusually resistant to inactivation by chemical or physical agents (with the 
exception of prions).  Ample evidence supports the contrary observation (i.e., that pathogens from 
human- and animal sources are similar in their relative instrinsic resistance to inactivation).1386–1391   
Further, no evidence suggests that zoonotic pathogens behave differently from human pathogens with 
respect to ventilation.  Despite this knowledge, an aesthetic and sociologic perception that animal care 
must remain separate from human care persists.  Health-care facilities, however, are increasingly faced 
with requests from the veterinary medical community for access to human health-care facilities for 
reasons that are largely economical (e.g., costs of acquiring sophisticated diagnostic technology and 
complex medical instruments).  If hospital guidelines allow treatment of animals, alternate veterinary 
resources (including veterinary hospitals, clinics, and universities) should be exhausted before using 
human health-care settings.  Additionally, the hospital’s public/media relations should be notified of the 
situation.  The goal is to develop policies and procedures to proactively and positively discuss and 
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disclose this activity to the general public. 
 
An infection-control risk assessment (ICRA) must be undertaken to evaluate the circumstances specific 
to providing care to animals in a human health-care facility.  Individual hospital policies and guidelines 
should be reviewed before any animal treatment is considered in such facilities.  Animals treated in 
human health-care facilities should be under the direct care and supervision of a licensed veterinarian; 
they also should be free of known infectious diseases, ectoparasites, and other external contaminants 
(e.g., soil, urine, and feces).  Measures should be taken to avoid treating animals with a known or 
suspected zoonotic disease in a human health-care setting (e.g., lambs being treated for Q fever). 
 
If human health-care facilities must be used for animal treatment or diagnostics, the following general 
infection-control actions are suggested: a) whenever possible, the use of ORs or other rooms used for 
invasive procedures should be avoided [e.g., cardiac catheterization labs and invasive nuclear medicine 
areas]; b) when all other space options are exhausted and use of the aforementioned rooms is 
unavoidable, the procedure should be scheduled late in the day as the last procedure for that particular 
area such that patients are not present in the department/unit/area; c) environmental surfaces should be 
thoroughly cleaned and disinfected using procedures discussed in the Environmental Services portion of 
this guideline after the animal is removed from the care area; d) sufficient time should be allowed for 
ACH to help prevent allergic reactions by human patients [Table B.1. in Appendix B]; e) only 
disposable equipment or equipment that can be thoroughly and easily cleaned, disinfected, or sterilized 
should be used; f) when medical or surgical instruments, especially those invasive instruments that are 
difficult to clean [e.g., endoscopes], are used on animals, these instruments should be reserved for future 
use only on animals; and g) standard precautions should be followed. 
 
5.  Research Animals in Health-Care Facilities 
 
The risk of acquiring a zoonotic infection from research animals has decreased in recent years because 
many small laboratory animals (e.g., mice, rats, and rabbits) come from quality stock and have defined 
microbiologic profiles.1392   Larger animals (e.g., nonhuman primates) are still obtained frequently from 
the wild and may harbor pathogens transmissible to humans.  Primates, in particular, benefit from 
vaccinations to protect their health during the research period provided the vaccination does not 
interfere with the study of the particular agent.  Animals serving as models for human disease studies 
pose some risk for transmission of infection to laboratory or health-care workers from percutaneous or 
mucosal exposure.  Exposures can occur either through a) direct contact with an infected animal or its 
body substances and secretions or b) indirect contact with infectious material on equipment, 
instruments, surfaces, or supplies.1392   Uncontained aerosols generated during laboratory procedures can 
also transmit infection. 
 
Infection-control measures to prevent transmission of zoonotic infections from research animals are 
largely derived from the following basic laboratory safety principles: a) purchasing pathogen-free 
animals, b) quarantining incoming animals to detect any zoonotic pathogens, c) treating infected 
animals or removing them from the facility, d) vaccinating animal carriers and high-risk contacts if 
possible, e) using specialized containment caging or facilities, and f) using protective clothing and 
equipment [e.g., gloves, face shields, gowns, and masks].1392   An excellent resource for detailed 
discussion of these safety measures has been published.1013 
 
The animal research unit within a health-care facility should be engineered to provide a) adequate 
containment of animals and pathogens; b) daily decontamination and transport of equipment and waste; 
c) proper ventilation and air filtration, which prevents recirculation of the air in the unit to other areas of 
the facility; and d) negative air pressure in the animal rooms relative to the corridors.  To ensure 
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adequate security and containment, no through traffic to other areas of the health-care facility should 
flow through this unit; access should be restricted to animal-care staff, researchers, environmental 
services, maintenance, and security personnel. 
 
Occupational health programs for animal-care staff, researchers, and maintenance staff should take into 
consideration the animals’ natural pathogens and research pathogens.  Components of such programs 
include a) prophylactic vaccines, b) TB skin testing when primates are used, c) baseline serums, and d) 
hearing and respiratory testing.  Work practices, PPE, and engineering controls specific for each of the 
four animal biosafety levels have been published.1013, 1393   The facility’s occupational or employee 
health clinic should be aware of the appropriate post-exposure procedures involving zoonoses and have 
available the appropriate post-exposure biologicals and medications. 
 
Animal-research-area staff should also develop standard operating procedures for a) daily animal 
husbandry [e.g., protection of the employee while facilitating animal welfare]; b) pathogen containment 
and decontamination; c) management, cleaning, disinfecting and/or sterilizing equipment and 
instruments; and d) employee training for laboratory safety and safety procedures specific to animal 
research worksites.1013   The federal Animal Welfare Act of 1966 and its amendments serve as the 
regulatory basis for ensuring animal welfare in research.1394, 1395 
 
 
I.  Regulated Medical Waste 
 
1.  Epidemiology 
 
No epidemiologic evidence suggests that most of the solid- or liquid wastes from hospitals, other health-
care facilities, or clinical/research laboratories is any more infective than residential waste.  Several 
studies have compared the microbial load and the diversity of microorganisms in residential wastes and 
wastes obtained from a variety of health-care settings.1399–1402   Although hospital wastes had a greater 
number of different bacterial species compared with residential waste, wastes from residences were 
more heavily contaminated.1397, 1398   Moreover, no epidemiologic evidence suggests that traditional 
waste-disposal practices of health-care facilities (whereby clinical and microbiological wastes were 
decontaminated on site before leaving the facility) have caused disease in either the health-care setting 
or the general community.1400, 1401   This statement excludes, however, sharps injuries sustained during 
or immediately after the delivery of patient care before the sharp is “discarded.”   Therefore, identifying 
wastes for which handling and disposal precautions are indicated is largely a matter of judgment about 
the relative risk of disease transmission, because no reasonable standards on which to base these 
determinations have been developed.  Aesthetic and emotional considerations (originating during the 
early years of the HIV epidemic) have, however, figured into the development of treatment and disposal 
policies, particularly for pathology and anatomy wastes and sharps.1402–1405   Public concerns have 
resulted in the promulgation of federal, state, and local rules and regulations regarding medical waste 
management and disposal.1406–1414 
 
2.  Categories of Medical Waste 
 
Precisely defining medical waste on the basis of quantity and type of etiologic agents present is virtually 
impossible.  The most practical approach to medical waste management is to identify wastes that 
represent a sufficient potential risk of causing infection during handling and disposal and for which 
some precautions likely are prudent.2   Health-care facility medical wastes targeted for handling and 
disposal precautions include microbiology laboratory waste (e.g., microbiologic cultures and stocks of 
microorganisms), pathology and anatomy waste, blood specimens from clinics and laboratories, blood 
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products, and other body-fluid specimens.2   Moreover, the risk of either injury or infection from certain 
sharp items (e.g., needles and scalpel blades) contaminated with blood also must be considered.  
Although any item that has had contact with blood, exudates, or secretions may be potentially infective, 
treating all such waste as infective is neither practical nor necessary.  Federal, state, and local guidelines 
and regulations specify the categories of medical waste that are subject to regulation and outline the 
requirements associated with treatment and disposal.  The categorization of these wastes has generated 
the term “regulated medical waste.”  This term emphasizes the role of regulation in defining the actual 
material and as an alternative to “infectious waste,” given the lack of evidence of this type of waste’s 
infectivity.  State regulations also address the degree or amount of contamination (e.g., blood-soaked 
gauze) that defines the discarded item as a regulated medical waste.  The EPA’s Manual for Infectious 
Waste Management identifies and categorizes other specific types of waste generated in health-care 
facilities with research laboratories that also require handling precautions.1406  
 
3.  Management of Regulated Medical Waste in Health-Care Facilities 
 
Medical wastes require careful disposal and containment before collection and consolidation for 
treatment.  OSHA has dictated initial measures for discarding regulated medical-waste items.  These 
measures are designed to protect the workers who generate medical wastes and who manage the wastes 
from point of generation to disposal.967   A single, leak-resistant biohazard bag is usually adequate for 
containment of regulated medical wastes, provided the bag is sturdy and the waste can be discarded 
without contaminating the bag’s exterior.  The contamination or puncturing of the bag requires 
placement into a second biohazard bag.  All bags should be securely closed for disposal.  Puncture-
resistant containers located at the point of use (e.g., sharps containers) are used as containment for 
discarded slides or tubes with small amounts of blood, scalpel blades, needles and syringes, and unused 
sterile sharps.967   To prevent needlestick injuries, needles and other contaminated sharps should not be 
recapped, purposefully bent, or broken by hand.  CDC has published general guidelines for handling 
sharps.6, 1415   Health-care facilities may need additional precautions to prevent the production of 
aerosols during the handling of blood-contaminated items for certain rare diseases or conditions (e.g., 
Lassa fever and Ebola virus infection).203  
 
Transporting and storing regulated medical wastes within the health-care facility prior to terminal 
treatment is often necessary.  Both federal and state regulations address the safe transport and storage of 
on- and off-site regulated medical wastes.1406–1408   Health-care facilities are instructed to dispose 
medical wastes regularly to avoid accumulation.  Medical wastes requiring storage should be kept in 
labeled, leak-proof, puncture-resistant containers under conditions that minimize or prevent foul odors.  
The storage area should be well ventilated and be inaccessible to pests.  Any facility that generates 
regulated medical wastes should have a regulated medical waste management plan to ensure health and 
environmental safety as per federal, state, and local regulations. 
 
4.  Treatment of Regulated Medical Waste 
 
Regulated medical wastes are treated or decontaminated to reduce the microbial load in or on the waste 
and to render the by-products safe for further handling and disposal.  From a microbiologic standpoint, 
waste need not be rendered “sterile” because the treated waste will not be deposited in a sterile site.  In 
addition, waste need not be subjected to the same reprocessing standards as are surgical instruments.  
Historically, treatment methods involved steam-sterilization (i.e., autoclaving), incineration, or 
interment (for anatomy wastes).  Alternative treatment methods developed in recent years include 
chemical disinfection, grinding/shredding/disinfection methods, energy-based technologies (e.g., 
microwave or radiowave treatments), and disinfection/encapsulation methods.1409   State medical waste 
regulations specify appropriate treatment methods for each category of regulated medical waste. 
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Of all the categories comprising regulated medical waste, microbiologic wastes (e.g., untreated cultures, 
stocks, and amplified microbial populations) pose the greatest potential for infectious disease 
transmission, and sharps pose the greatest risk for injuries.  Untreated stocks and cultures of 
microorganisms are subsets of the clinical laboratory or microbiologic waste stream.  If the 
microorganism must be grown and amplified in culture to high concentration to permit work with the 
specimen, this item should be considered for on-site decontamination, preferably within the laboratory 
unit.  Historically, this was accomplished effectively by either autoclaving (steam sterilization) or 
incineration.  If steam sterilization in the health-care facility is used for waste treatment, exposure of the 
waste for up to 90 minutes at 250°F (121°C) in a autoclave (depending on the size of the load and type 
container) may be necessary to ensure an adequate decontamination cycle.1416–1418   After steam 
sterilization, the residue can be safely handled and discarded with all other nonhazardous solid waste in 
accordance with state solid-waste disposal regulations.  On-site incineration is another treatment option 
for microbiologic, pathologic, and anatomic waste, provided the incinerator is engineered to burn these 
wastes completely and stay within EPA emissions standards.1410   Improper incineration of waste with 
high moisture and low energy content (e.g., pathology waste) can lead to emission problems.  State 
medical-waste regulatory programs identify acceptable methods for inactivating amplified stocks and 
cultures of microorganisms, some of which may employ technology rather than steam sterilization or 
incineration. The verification code for this document is 720575.

Concerns have been raised about the ability of modern health-care facilities to inactivate microbiologic 
wastes on-site, given that many of these institutions have decommissioned their laboratory autoclaves.  
Current laboratory guidelines for working with infectious microorganisms at biosafety level (BSL) 3 
recommend that all laboratory waste be decontaminated before disposal by an approved method, 
preferably within the laboratory.1013   These same guidelines recommend that all materials removed 
from a BSL 4 laboratory (unless they are biological materials that are to remain viable) are to be 
decontaminated before they leave the laboratory.1013   Recent federal regulations for laboratories that 
handle certain biological agents known as “select agents” (i.e., those that have the potential to pose a 
severe threat to public health and safety) require these agents (and those obtained from a clinical 
specimen intended for diagnostic, reference, or verification purposes) to be destroyed on-site before 
disposal.1412   Although recommendations for laboratory waste disposal from BSL 1 or 2 laboratories 
(e.g., most health-care clinical and diagnostic laboratories) allow for these materials to be 
decontaminated off-site before disposal, on-site decontamination by a known effective method is 
preferred to reduce the potential of exposure during the handling of infectious material. 

A recent outbreak of TB among workers in a regional medical-waste treatment facility in the United 
States demonstrated the hazards associated with aerosolized microbiologic wastes.1419, 1420   The facility 
received diagnostic cultures of Mycobacterium tuberculosis from several different health-care facilities 
before these cultures were chemically disinfected; this facility treated this waste with a 
grinding/shredding process that generated aerosols from the material. 1419, 1420   Several operational 
deficiencies facilitated the release of aerosols and exposed workers to airborne M. tuberculosis.  Among 
the suggested control measures was that health-care facilities perform on-site decontamination of 
laboratory waste containing live cultures of microorganisms before release of the waste to a waste 
management company.1419, 1420   This measure is supported by recommendations found in the CDC/NIH 
guideline for laboratory workers.1013   This outbreak demonstrates the need to avoid the use of any 
medical-waste treatment method or technology that can aerosolize pathogens from live cultures and 
stocks (especially those of airborne microorganisms) unless aerosols can be effectively contained and 
workers can be equipped with proper PPE.1419–1421   Safe laboratory practices, including those addressing 
waste management, have been published.1013, 1422 

In an era when local, state, and federal health-care facilities and laboratories are developing bioterrorism 
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response strategies and capabilities, the need to reinstate in-laboratory capacity to destroy cultures and 
stocks of microorganisms becomes a relevant issue.1423   Recent federal regulations require health-care 
facility laboratories to maintain the capability of destroying discarded cultures and stocks on-site if these 
laboratories isolate from a clinical specimen any microorganism or toxin identified as a “select agent” 
from a clinical specimen (Table 27).1412, 1413   As an alternative, isolated cultures of select agents can be 
transferred to a facility registered to accept these agents in accordance with federal regulations.1412   
State medical waste regulations can, however, complicate or completely prevent this transfer if these 
cultures are determined to be medical waste, because most states regulate the inter-facility transfer of 
untreated medical wastes. 
 

Table 27.  Microorganisms and biologicals identified as select agents*+ 

HHS Non-overlap select agents and toxins (42 CFR Part 73 §73.4) 

Viruses 

Crimean-Congo hemorrhagic fever virus; Ebola viruses; Cercopithecine herpesvirus 1 (herpes B 
virus); Lassa fever virus; Marburg virus; monkeypox virus; South American hemorrhagic fever 
viruses (Junin, Machupo, Sabia, Flexal, Guanarito); tick-borne encephalitis complex (flavi) 
viruses (Central European tick-borne encephalitis, Far Eastern tick-borne encephalitis [Russian 
spring and summer encephalitis, Kyasnaur Forest disease, Omsk hemorrhagic fever]); variola 
major virus (smallpox virus); and variola minor virus (alastrim) 

Exclusions¶ Vaccine strain of Junin virus (Candid. #1) 
Bacteria Rickettsia prowazekii, R. rickettsii, Yersinia pestis 

Fungi Coccidioides posadasii 

Toxins Abrin; conotoxins; diacetoxyscirpenol; ricin; saxitoxin; Shiga-like ribosome inactivating 
proteins; tetrodotoxin 

Exclusions¶ 

The following toxins (in purified form or in combinations of pure and impure forms) if the 
aggregate amount under the control of a principal investigator does not, at any time, exceed the 
amount specified:  100 mg of abrin; 100 mg of conotoxins; 1,000 mg of diacetoxyscirpenol; 100 
mg of ricin; 100 mg of saxitoxin; 100 mg of Shiga-like ribosome inactivating proteins; or 100 
mg of tetrodotoxin 

Genetic elements, 
recombinant nucleic 

acids, and recombinant 
organisms¶ 

•  Select agent viral nucleic acids (synthetic or naturally-derived, contiguous or fragmented, in 
       host chromosomes or in expression vectors) that can encode infectious and/or replication 
       competent forms of any of the select agent viruses; 
•  Nucleic acids (synthetic or naturally-derived) that encode for the functional form(s) of any of
       the toxins listed in this table if the nucleic acids: a) are in a vector or host chromosome;  
       b) can be expressed in vivo or in vitro; or c) are in a vector or host chromosome and can be 
       expressed in vivo or in vitro; 
•  Viruses, bacteria, fungi, and toxins listed in this table that have been genetically modified. 

High consequence livestock pathogens and toxins/select agents (overlap agents) (42 CFR Part 73 §73.5 and 
USDA regulation 9 CFR Part 121) 

Viruses Eastern equine encephalitis virus; Nipah and Hendra complex viruses; Rift Valley fever virus; 
Venezuelan equine encephalitis virus 

Exclusions¶ MP-12 vaccine strain of Rift Valley fever virus; TC-83 vaccine strain of Venezuelan equine 
encephalitis virus 

Bacteria 
Bacillus anthracis; Brucella abortus, B. melitensis, B. suis; Burkholderia mallei (formerly 
Pseudomonas mallei), B. pseudomallei (formerly P. pseudomallei); botulinum neurotoxin-
producing species of Clostridium; Coxiella burnetii; Francisella tularensis 

Fungi Coccidioides immitis 

Toxins Botulinum neurotoxins; Clostridium perfringens epsilon toxin; Shigatoxin; staphylococcal 
enterotoxins; T-2 toxin 

Exclusions¶ 

The following toxins (in purified form or in combinations of pure and impure forms) if the 
aggregate amount under the control of a principal investigator does not, at any time, exceed the 
amount specified: 0.5 mg of botulinum neurotoxins; 100 mg of Clostridium perfringens epsilon 
toxin; 100 mg of Shigatoxin; 5 mg of staphylococcal enterotoxins; or 1,000 mg of T-2 toxin 
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High consequence livestock pathogens and toxins/select agents (overlap agents) (42 CFR Part 73 §73.5 and 
USDA regulation 9 CFR Part 121) (continued) 

Genetic elements, 
recombinant nucleic 

acids, and recombinant 
organisms¶ 

• Select agent viral nuclei acids (synthetic or naturally derived, contiguous or fragmented, in
host chromosomes or in expression vectors) thatcan encode infectious and/or replication

 competent forms of any of the select agent viruses; 
• Nucleic acids (synthetic or naturally derived) that encode for the functional form(s) of any of

the toxins listed in this table if the nucleic acids: a) are in a vector or host chromosome;
b) can be expressed in vivo or in vitro; or c) are in a vector or host chromosome and can be
expressed in vivo or in vitro;

• Viruses, bacteria, fungi, and toxins listed in this table that have been genetically modified

* Material in this table is compiled from references 1412, 1413, and 1424.  Reference 1424 also contains lists of select agents that include 
plant pathogens and pathogens affecting livestock. 

+ 42 CFR 73 §§73.4 and 73.5 do not include any select agent or toxin that is in its naturally-occurring environment, provided it has not been 
intentionally introduced, cultivated, collected, or otherwise extracted from its natural source.  These sections also do not include non-viable 

   select agent organisms or nonfunctional toxins.  This list of select agents is current as of 3 October 2003 and is subject to change pending  
       the final adoption of 42 CFR Part 73. 
¶  These table entries are listed in reference 1412 and 1413, but were not included in reference 1424. 

5. Discharging Blood, Fluids to Sanitary Sewers or Septic Tanks

The contents of all vessels that contain more than a few milliliters of blood remaining after laboratory 
procedures, suction fluids, or bulk blood can either be inactivated in accordance with state-approved 
treatment technologies or carefully poured down a utility sink drain or toilet.1414   State regulations may 
dictate the maximum volume allowable for discharge of blood/body fluids to the sanitary sewer.  No 
evidence indicates that bloodborne diseases have been transmitted from contact with raw or treated 
sewage.  Many bloodborne pathogens, particularly bloodborne viruses, are not stable in the environment 
for long periods of time;1425, 1426  therefore, the discharge of small quantities of blood and other body 
fluids to the sanitary sewer is considered a safe method of disposing of these waste materials.1414   The 
following factors increase the likelihood that bloodborne pathogens will be inactivated in the disposal 
process: a) dilution of the discharged materials with water; b) inactivation of pathogens resulting from 
exposure to cleaning chemicals, disinfectants, and other chemicals in raw sewage; and c) effectiveness 
of sewage treatment in inactivating any residual bloodborne pathogens that reach the treatment facility.  
Small amounts of blood and other body fluids should not affect the functioning of a municipal sewer 
system.  However, large quantities of these fluids, with their high protein content, might interfere with 
the biological oxygen demand (BOD) of the system.  Local municipal sewage treatment restrictions may 
dictate that an alternative method of bulk fluid disposal be selected.  State regulations may dictate what 
quantity constitutes a small amount of blood or body fluids. 

Although concerns have been raised about the discharge of blood and other body fluids to a septic tank 
system, no evidence suggests that septic tanks have transmitted bloodborne infections.  A properly 
functioning septic system is adequate for inactivating bloodborne pathogens.  System manufacturers’ 
instructions specify what materials may be discharged to the septic tank without jeopardizing its proper 
operation. 

6. Medical Waste and CJD

Concerns also have been raised about the need for special handling and treatment procedures for wastes 
generated during the care of patients with CJD or other transmissible spongiform encephalopathies 
(TSEs).  Prions, the agents that cause TSEs, have significant resistance to inactivation by a variety of 
physical, chemical, or gaseous methods.1427   No epidemiologic evidence, however, links acquisition of 
CJD with medical-waste disposal practices.  Although handling neurologic tissue for pathologic 
examination and autopsy materials with care, using barrier precautions, and following specific 



procedures for the autopsy are prudent measures,1197  employing extraordinary measures once the 

materials are discarded is unnecessary.  Regulated medical wastes generated during the care of the CJD 

patient can be managed using the same strategies as wastes generated during the care of other patients.  

After decontamination, these wastes may then be disposed in a sanitary landfill or discharged to the 

sanitary sewer, as appropriate. 
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