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PREFACE

Since publication of the first manual 11 years ago, considerable progress
has been made globally in understanding the basic principles of infection
prevention as well as acceptance and use of evidence-based infection
prevention practices. Key concepts and practices that are now more widely
accepted in many countries include:

' Recognition of the dual role of infection prevention not only in
reducing the risk of disease transmission to clients and patients but
also protecting healthcare workers at all levels—from physicians and
nurses to cleaning and housekeeping staff.

{ Role of handwashing in preventing disease transmission and, where
clean water is not readily available, the use of inexpensive, easy-to-
make, alcohol-based antiseptic handrubs.

f Importance of first decontaminating all soiled instruments, needles and
syringes and other items with dilute (0.5%) bleach solution if cleaning
(washing and rinsing) is done by hand.

f Need for thorough cleaning of soiled instruments, gloves and other
items if final processing, either by high-level disinfection (HLD) or
sterilization, is to be effective.

1 Use of HLD by boiling or steaming as cost-effective, readily available
and acceptable alternative to sterilization (autoclaving or dry heat) for
most surgical procedures.

' Multiple uses of dilute chlorine solutions made from inexpensive,
commercial bleach (sodium hypochlorite) products for:

{ decontamination (0.5%) of soiled surgical instruments as well as
cleaning large surfaces (examination tables),

' HLD (0.1%) of surgical instruments and other items, and

| preparation of safe drinking water (0.001%).

9 Use of the “no touch” surgical technique when performing procedures,
such as IUD insertion and removal or vacuum aspiration for
incomplete abortion, thereby allowing examination gloves to be safely
substituted for sterile surgical gloves, which are expensive and often
difficult to obtain.

Because of the demand for infection prevention guidelines for use at
district hospitals, not just ambulatory family planning services, this
manual contains many new chapters and has been completely rewritten to
take advantage of the wealth of new information and practical
interventions. The content, however, is not all encompassing, nor is it
encyclopedic. The intent is to provide the user a quick reference to what

xXvii



the essentials are without having to consult other sources. In addition, the
manual has been designed to provide the information and
recommendations in a simple, easily understandable format so that users
can find what they want, when they want it.

The infection prevention principles and scientific information, on which
this manual is based, are universally applicable. In selecting the material,
the emphasis has been on choosing those practices and procedures that are
doable even in the poorest settings. Ones designed to minimize cost and
the need for expensive technology or fragile equipment while at the same
time assuring a high degree of safety. As such, this manual is not intended
to be a major resource for infection prevention programs in affluent
settings. In fact, some of the practices recommended may be at odds with
established norms; for example, the need for decontamination as the first
step in processing soiled instruments and other items in order to make
them safer for cleaning staff to handle; or an even larger issue—the reuse
of disposable (single use) items.

Because of the severe cost constraints faced by hospital managers in the
poorest countries, the manual is geared to prevention, especially
preventing postoperative obstetrical and general surgical infections, as
well as those resulting from the use of invasive medical devices. Infection
surveillance and control, both important elements of infection control
programs, are only briefly touched on because sound surveillance systems
are lacking in most countries and resources to treat hospital-acquired
(nosocomial) infections or antibiotic-resistant infections, even when
identified, rarely are available.'

HOW TO USE THE MANUAL

Content and
Organization

A key purpose of the manual is to enable hospital administrators, clinic
managers and healthcare professionals working in limited resource
settings to develop their own uniform infection prevention policies and
service delivery guidelines. It is recognized, however, that the strategies,
priorities and proven methods of infection risk reduction described in this
manual will need to be adapted to reflect the existing conditions in each
country. Only through this process can much needed changes be
implemented and patient care in hospitals and clinics improved.

The material in this manual is divided into four parts. In the first part,
FUNDAMENTALS OF INFECTION PREVENTION, basic principles
and the recommended practices of modern infection prevention programs

' In 1997 a second manual dealing with the special infection prevention needs of developing countries became available. In
addition to providing new insights on improving infection prevention, it also contains much needed practical guidance on the
role of infection surveillance and control efforts when resources are limited. Moreover, it provides a broader framework, one
that includes the control and treatment of antibiotic-resistant nosocomial infections. Readers are encouraged to consult this
manual for additional information on these topics. (Lynch P et al. 1997. Infection Prevention with Limited Resources: A
Handbook for Infection Committees. ETNA Communications: Chicago.)

xXviii
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are described. The emphasis is on providing the scientific data supporting
their use and appropriateness in situations where resources and manpower
are limited. Also, several new chapters have been added based on the new
Standard Precautions, which must be used when caring for all clients and
patients attending healthcare facilities. Introduced in 1996 by CDC,
Standard Precautions are the first level of the revised isolation guidelines
that replace the older Universal Precautions and Body Substance Isolation
Precautions. Moreover, because the most serious and frequent site for
accidental injuries and exposure to bloodborne pathogens is the operating
room, a separate chapter and appendix detailing safety practices, tips on
how to design safer operations and a full set of safety checklists for making
the operating room safer have been added.

The second part, PROCESSING INSTRUMENTS, GLOVES AND
OTHER ITEMS, has been expanded in order to incorporate additional,
but essential information, needed by healthcare staff working in district
hospitals. When combined with data from several new or updated
appendices, which contain more detailed supplemental ‘“how to”
information, health workers now have the information they need to solve
many of the instrument and equipment problems and reprocessing issues
not previously addressed.

IMPLEMENTING INFECTION PREVENTION IN HEALTHCARE
FACILITIES, the third part, focuses on coordinating and managing the
special infection prevention needs and services at district-level hospitals,
where the volume and type of health services offered are greater than in
the ambulatory setting. In hospitals, housekeeping services and traffic
flow systems and activity patterns are more diverse and complex as well.
Moreover, the risk of exposure to bloodborne pathogens and other life-
threatening infections is not confined just to operating and recovery rooms
and patient care areas. Staff working in routine chemistry, clinical
pathology and bacteriology laboratories as well as those providing blood
bank and transfusions services need to be aware of the risks and how to
prevent accidental injuries and exposures. Therefore, guidelines and
recommended preventive practices for these staff have been included.
Finally, in dealing with the overall management of infection prevention
programs, the role of the infection prevention committee or working group
is critical for handling routine problems, developing workable guidelines
and protocols, actively supporting their use and modeling the appropriate
preventive behaviors. Representatives from all parts of the healthcare
facility who are interested in making the workplace safer should be
encouraged to serve this vitally important function.

The final part, NOSOCOMIAL INFECTIONS is all new. The
magnitude of the HIV/AIDS crisis globally, coupled with re-emergence of
tuberculosis, especially multidrug resistant strains, has changed the way
healthcare is provided. Hospitals now need practical, symptom-based
isolation guidelines to prevent patients and health workers at all levels
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from being inadvertently exposed to these serious infectious diseases as
well as others transmitted by the airborne, droplet and contact routes.
Therefore, specific information and detailed guidance is provided on how
to implement and use the second level of the CDC isolation guidelines,
Transmission Precautions for Hospitalized Patients. Also included is
practical guidance designed to help prevent the most common and serious
nosocomial infections in hospitalized patients—urinary tract infections,
diarrhea and pneumonia—as well as infections following surgery,
maternal and newborn infections and those associated with the use of an
ever-increasing number of intravascular devices. Because safely managing
food and water in hospitals is important in preventing the spread of
infections, these topics are also covered. Finally, because outbreaks of
serious infections do occur, guidelines are included for how to investigate
them as well as how to monitor infection prevention program activities
most cost-effectively.

It is anticipated this manual will serve as an international reference guide
for use in limited resource settings. Moreover, we hope that health
educators and trainers, public health and medical officials, and hospital
managers as well as lay groups will find the information, practices and
processes relevant and easy to use in adapting or developing their own
infection prevention policies, guidelines, norms, education and training
materials and healthcare monitoring tools. The content also may be used in
different ways including:

® as a text for preservice education, group-based training or on-the-job
learning programs; or
® as content for developing teaching, job or behavior change aids.

For each of these uses, the content may be produced and distributed in a
variety of formats (paper-based, CD-ROM or via Internet). Finally, to
facilitate the manual’s adaptation and use, each chapter has a set of
learning objectives, is fully referenced and is page numbered by chapter.
Thus, each chapter can be reprinted as a stand-alone document for use as a
handout when giving presentations.
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Infection Prevention Guidelines

KEY CONCEPTS you will learn in this chapter include:

What the basic principles of infection prevention are
What conditions allow infections to be transmitted to others

How to stop the spread of infectious diseases

What the role of the CDC isolation guidelines is in preventing nosocomial
infections

People receiving health and medical care, whether in a hospital or clinic, are
at risk of becoming infected unless precautions are taken to prevent infection.
Nosocomial (hospital-acquired) infections are a significant problem
throughout the world and are increasing (Alvarado 2000). For example,
nosocomial infection rates range from as low as 1% in a few countries in
Europe and the Americas to more then 40% in parts of Asia, Latin America
and sub-Saharan Africa (Lynch et al 1997).

Most of these infections can be prevented with readily available, relatively
inexpensive strategies by:

® adhering to recommended infection prevention practices, especially hand
hygiene and wearing gloves;

® paying attention to well-established processes for decontamination and
cleaning of soiled instruments and other items, followed by either
sterilization or high-level disinfection; and

® improving safety in operating rooms and other high-risk areas where the
most serious and frequent injuries and exposures to infectious agents occur.

Healthcare workers, including support staff (e.g., housekeeping and
maintenance and laboratory personnel), who work in these settings also are at
risk of exposure to serious, potentially life-threatening infections. For
example, in the US, more than 800,000 needlestick injuries occur each year
despite continuing education and vigorous efforts aimed at preventing such
accidents (Rogers 1997), including:
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Purpose of This Chapter

DEFINITIONS

® reducing unnecessary and unsafe injections,

® training all staff to immediately dispose of needles and syringes in sharps
containers without recapping—attempting to recap them accounts for one
third of all needlesticks (Jagger et al 1988),'

® placing disposable sharps containers within arm’s reach if possible, and

® increasing use of needleless injection systems and shielded syringes.

In many developing countries, however, the risk of needlestick injuries and
accidental exposure to blood or body fluids is even higher (Phipps et al
2002). Moreover, because introduction of needleless injection systems is not
feasible in countries with limited resources, it is important that healthcare
staff know and use recommended infection prevention practices to minimize
their risk of accidental exposure or injury (Tietjen 1997).

The purpose of this chapter is to assist healthcare workers and hospital and
clinic supervisors, managers and administrators understand the basic
principles of infection prevention and recommended processes and practices.
Also presented is an overview of the Centers for Disease Control and
Prevention (CDC) isolation precaution guidelines for hospitals (Garner and
HICPAC 1996). These guidelines replace both Universal Precautions and
Body Substance Isolation Precautions and provide the framework on which
Part 1. Fundamentals of Infection Prevention and Part 2. Processing
Instruments, Gloves and Other Items are based.

The terms asepsis (aseptic technique), antisepsis, decontamination,
cleaning, high-level disinfection and sterilization often are confusing. For
the purposes of these guidelines, the following definitions will be used:

® Asepsis and aseptic technique. Combination of efforts made to prevent
entry of microorganisms into any area of the body where they are likely
to cause infection. The goal of asepsis is to reduce to a safe level, or
eliminate, the number of microorganisms on both animate (living)
surfaces (skin and mucous membranes) and inanimate objects (surgical
instruments and other items).

® Antisepsis. Process of reducing the number of microorganisms on skin,
mucous membranes or other body tissue by applying an antimicrobial
(antiseptic) agent.

® Decontamination. Process that makes inanimate objects safer to be
handled by staff before cleaning (i.e., inactivates HBV, HCV and HIV

and reduces, but does not eliminate, the number of other contaminating
microorganisms).

" If recapping must be done, health workers should be trained in the one-hand technique (see Chapter 7).
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Ideally, soiled surgical instruments, gloves and other items should always
be handled by staff wearing gloves or using forceps. Because this is not
always possible, it is safer first to soak these soiled items for 10 minutes
in 0.5% chlorine solution, especially if they will be cleaned by hand
(Nystrom 1981). Metal objects should then be rinsed to prevent corrosion
before cleaning (Lynch et al 1997). Other objects that should be
decontaminated, by wiping with the 0.5% chlorine solution, include large
surfaces (e.g., pelvic examination or operating tables) and equipment that
come in contact with patients’ blood or body fluids, secretions or
excretions (except sweat).

® (Cleaning. Process that physically removes all visible dust, soil, blood or
other body fluids from inanimate objects as well as removing sufficient
numbers of microorganisms to reduce risks for those who touch the skin
or handle the object. (It consists of thoroughly washing with soap or
detergent and water, rinsing with clean water and drying.”)

® High-level disinfection (HLD). The process that eliminates all
microorganisms except some bacterial endospores from inanimate
objects by boiling, steaming or the use of chemical disinfectants.

® Sterilization. Process that eliminates all microorganisms (bacteria,
viruses, fungi and parasites) including bacterial endospores from
inanimate objects by high-pressure steam (autoclave), dry heat (oven),
chemical sterilants or radiation.

Microorganisms are the causative agents of infection. They include bacteria,
viruses, fungi and parasites. For infection prevention purposes, bacteria can
be further divided into three categories: vegetative (e.g., staphylococcus),
mycobacteria (e.g., tuberculosis) and endospores (e.g., tetanus). Of all the
common infectious agents, endospores are difficult to kill due to their
protective coating.’

Colonization means that pathogenic (illness or disease causing) organisms
are present in a person (i.e., they can be detected by cultures or other tests)
but are not causing symptoms or clinical findings (i.e., cellular changes or
damage). Infection means that the colonizing organisms now are causing an
illness or disease (cellular response) in the person. Coming in contact with
and acquiring new organisms, while increasing the risk of infection, usually
does not lead to infection because the body’s natural defense mechanisms,
including the immune system, are able to tolerate and/or destroy them. Thus,
when organisms are transmitted from one person to another, colonization

2 If tap water is contaminated, use water that has been boiled for 10 minutes and filtered to remove particulate matter (if
necessary), or use chlorinated water—water treated with a dilute bleach solution (sodium hypochlorite) to make the final
concentration 0.001% (see Chapter 26).

3 Prions, which are protein-containing infectious agents present in brain, spinal column and eye tissue of patients with Creutzfeldt-
Jakob disease, are even harder to kill (see Chapter 11).

Infection Prevention Guidelines
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rather than infection generally is the result. Colonized persons, however, can
be a major source of transfer of pathogens to other persons (cross-
contamination), especially if the organisms persist in the person (chronic
carrier), such as with HBV, HCV and HIV.

Infection prevention largely depends on placing barriers between a
susceptible host (person lacking effective natural or acquired protection) and
the microorganisms. Protective barriers are physical, mechanical or
chemical processes that help prevent the spread of infectious microorganisms
from:

® person to person (patient, healthcare client or health worker); and/or

® cquipment, instruments and environmental surfaces to people.

WHICH PROCESS TO USE

In 1968, Spaulding proposed three categories of potential infection risk to
serve as the basis for selecting the prevention practice or process to use (e.g.,
sterilization of medical instruments, gloves and other items) when caring for
patients. This classification has stood the test of time and still serves as a
good basis for setting priorities for any infection prevention program. The
Spaulding categories are summarized below:

® (ritical. These items and practices affect normally sterile tissues or the
blood system and represent the highest level of infection risk. Failure to
provide management of sterile or, where appropriate, high-level
disinfected items (e.g., surgical instruments and gloves), is most likely to
result in infections that are the most serious.

® Semicritical. These items and practices are second in importance and
affect mucous membranes and small areas of nonintact skin. Management
needs are considerable and require knowledge and skills in:

¢ handling many invasive devices (e.g., gastrointestinal endoscopes and
vaginal specula),

e performing decontamination, cleaning and high-level disinfection,
and

e gloving for personnel who touch mucous membranes and nonintact
skin.

® Noncritical. Management of items and practices that involve intact skin
and represent the lowest level of risk. Some (e.g., hand hygiene) are more
important than others. Poor management of noncritical items, such as
overuse of examination gloves, often consumes a major share of
resources while providing only limited benefit.

Infection Prevention Guidelines



Instrument Processing

When Is Sterilization
Absolutely Essential?
When Is HLD an
Acceptable Alternative?
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Decontamination is the first step in processing soiled (contaminated) surgical
instruments, gloves and other items, especially if they will be cleaned by
hand (Nystrom 1981). For example, briefly soaking contaminated items in
0.5% chlorine solution, or other locally available disinfectants, rapidly kills
HBV* and HIV, thereby making the instruments and other items safer to be
handled during cleaning (AORN 1990; DHMH 1990; Lynch et al 1997).
Larger surfaces, such as examination and operating tables, laboratory bench
tops and other equipment that may have come in contact with blood or other
body fluids also should be decontaminated. Wiping with a suitable
disinfectant (e.g., 0.5% chlorine solution or 1-2% phenol) is a practical,
inexpensive way to decontaminate them.

After instruments and other items have been decontaminated, they need to be
cleaned and finally either sterilized or high-level disinfected (Lynch 1997;
Rutala 1993; Tietjen and McIntosh 1989). As outlined in Table 1-1, the
process selected for final processing depends on whether the items will touch
intact mucous membranes or broken skin or tissue beneath the skin that
normally is sterile (Spaulding 1968).

Table 1-1. Final Processing for Surgical Instruments, Gloves and Other Items

TISSUE FINAL PROCESSING EXAMPLES

Intact mucous membranes ~ High-level disinfection Uterine sounds, vaginal

or broken skin (HLD) destroys all specula and plastic
microorganisms except cannulae for suction
some endospores.” curettage

Blood stream or tissue Sterilization destroys all Surgical instruments such

beneath the skin which microorganisms, including  as scalpels, trocars for

normally is sterile endospores. insertion/removal of

Norplant” implants and
surgical gloves

* Bacterial endospores are forms of bacteria that are very difficult to kill because of
their coating. Types of bacteria that make endospores include those causing tetanus
(Clostridium tetani), gangrene (Clostridium perfringens) or anthrax (Bacillus anthracis).

Adapted from: Spaulding 1968.

Most authorities recommend sterilization as the final step in processing
instruments and other items used for surgical procedures. Some guidelines,
however, are more flexible, and state that when sterilization equipment is not
available, HLD can be used. In fact, the use of sterilization is not possible or
practical in certain situations (Rutala, Weber and HICPAC 2002). For
example, laparoscopes, which would be damaged if submitted to either high-
pressure steam (autoclaving) or dry heat sterilization, usually are processed
between cases by HLD (i.e., soaking in a chemical high-level disinfectant for
20 minutes). When correctly performed, sterilization clearly is the safest and

* Throughout this manual, when hepatitis B (HBV) is mentioned, hepatitis C (HCV) and Delta hepatitis (HDV) also are referred
to because their occurrence is worldwide and mode of transmission or prevention is similar.

Infection Prevention Guidelines
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most effective method for the final processing of instruments. If it is neither
available nor suitable, however, HLD is the only acceptable alternative for
final processing.

High-level disinfection kills all microorganisms but does not reliably kill
bacterial endospores. Staff must be aware of this limitation if tetanus, a
disease caused by endospores produced by bacteria called Clostridium tetani,
is a significant risk. The information in Table 1-2 will assist healthcare
providers and managers in determining when sterilization is preferable to
HLD in processing surgical instruments and other reusable items. In addition,
as a further guide, throughout this manual frequent reference is made to the
limitations of HLD (i.e., does not reliably kill some endospores).

Table 1-2. Which Final Process to Use

PROCEDURE STERILIZATION HLD
Cesarean section Preferred Acceptable
Abdominal laparotomy Preferred Acceptable
Vaginal delivery Preferred Acceptable
Norplant implants Preferred Acceptable
insertion and removal
Laparoscopy Preferred Acceptable

(chemical only)
MVA cannulae® Acceptable Acceptable
IUD insertion and Acceptable Acceptable
removal
Pelvic examination Acceptable Acceptable

* MVA: manual vacuum aspiration (for treatment of incomplete abortion)

Adapted from: Tietjen, Cronin and McIntosh 1992.

THE DISEASE TRANSMISSION CYCLE

Microorganisms live everywhere in our environment. Humans normally carry
them on their skin and in the upper respiratory, intestinal and genital tracts.
In addition, microorganisms live in animals, plants, soil, air and water. Some
microorganisms, however, are more pathogenic than others, that is, they are
more likely to cause disease. Given the right circumstances, all
microorganisms may cause infection, such as when transmitted to an
immunocompromised patient with AIDS (Burke 1977).

Infection Prevention Guidelines
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All humans are susceptible to bacterial infections and also to most viral
agents. The dose of organisms (inoculum) necessary to produce infection in a
susceptible host varies with the location. When organisms come in contact
with bare skin, infection risk is quite low, and all of us touch materials that
contain some organisms every day. When the organisms come in contact with
mucous membranes or nonintact skin, infection risk increases. Infection risk
increases greatly when organisms come in contact with normally sterile body
sites, and the introduction of only a few organisms may produce disease.

For bacteria, viruses and other infectious agents to successfully survive and
spread, certain factors or conditions must exist. The essential factors in the
transmission of disease-producing microorganisms from person to person are

illustrated and defined in Figure 1-1 (APIC 1983; WPRO/WHO 1990).

Figure 1-1. The Disease Transmission Cycle

AGENT

Disease-producing microorganisms

af N

SUSCEPTIBLE
HOST RESERVOIR
Person who can become infected Place where the agent lives, such as

in or on humans, animals, plants,
the soil, air or water

{ )

PLACE OF PLACE OF
ENTRY EXIT
Where the agent Where the agent leaves the host

enters the next host.

“~ <

METHOD OF
TRANSMISSION

How the agent travels from place fto place
(or person to person)

Adapted from: APIC 1983; WPRO/WHO 1990.

As shown in this figure, a disease needs certain conditions in order to spread
(be transmitted) to others:
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There must be an agent—something that can cause illness (virus,
bacteria, etc.).

The agent must have a place it can live (host or reservoir). Many
microorganisms that cause disease in humans (pathogenic organisms)
multiply in humans and are transmitted from person to person. Some are
transmitted through contaminated food or water (typhoid), fecal matter
(hepatitis A and other enteric viruses) or the bites of infected animals
(rabies) and insects (malaria from mosquitoes).

The agent must have the right environment outside the host to survive.
After the microorganism leaves its host, it must have a suitable
environment in which to survive until it infects another person. For
example, the bacteria that cause tuberculosis can survive in sputum for
weeks, but will be killed by sunlight within a few hours.

There must be a person who can catch the disease (susceptible host).
People are exposed to disease-causing agents every day but do not
always get sick. For a person to catch an infectious disease (e.g., mumps,
measles or chicken pox,) s/he must be susceptible to that disease. The
main reason most people do not catch the disease is that they have been
previously exposed to it (e.g., vaccinated for it or previously had the
disease) and their body’s immune system now is able to destroy the
agents when they enter the body.

An agent must have a way to move from its host to infect the next
susceptible host. Infectious (communicable) diseases are spread mainly in
these ways:

e Airborne: through the air (chicken pox or mumps).

¢ Blood or body fluids: if blood or body fluids contaminated with
HBYV or HIV comes in contact with another person, such as through a
needlestick, s/he may become infected.

e Contact: either direct (touching an open wound or draining pustule),
or indirect (touching an object contaminated with blood or other
body fluids).

e Fecal-oral: swallowing food contaminated by human or animal feces
(e.g., putting your fingers in your mouth after handling contaminated
objects without first washing your hands).

e Foodborne: eating or drinking contaminated food or liquid that
contains bacteria or viruses (hepatitis A from eating raw oysters).

e Animal- or insect-borne: contact with infected animals or insects
through bites, scratches, secretions or waste.

Infection prevention deals primarily with preventing the spread of infectious
diseases through the air, blood or body fluids, and contact, including fecal-
oral and foodborne.

Infection Prevention Guidelines
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Figure 1-2 depicts the steps in the transmission of the hepatitis B (HBV) and
human immunodeficiency (HIV) viruses from colonized persons (e.g., family
planning client or pregnant woman attending an antenatal clinic) or patients
to healthcare workers. Spread of these viruses from person to person can
occur when staff (physician, nurse or housekeeping personnel) are exposed to
the blood or body fluids of an infected person (e.g., needlestick injury).

Figure 1-2. Transmission of HBV and HIV from Patients to Healthcare Workers

HBV or HIV
(agents)
Human body
(host)
How virus is spread
from infected client
Susceptible host Blood, vaginal
(health worker) secretions or semen
Method of
To whom Transmission
(contact with
contaminated or
improperly
decontaminated
Needlesticks, instruments)

broken skin,
cuts or splashes
onto mucous membranes

Studies in the United States have shown that the risk of disease after
exposure to HBV from a single needlestick injury ranges from 27-37%
(Seeff et al 1978), while the risk following a single needlestick exposure to
HIV is much lower, 0.2-0.4% (Gerberding 1990; Gershon et al 1995), and 3—
10% for HCV (Lanphear 1994). The rate of transmission of HIV is
considerably lower than for HBYV, probably because of the lower
concentration of virus in the blood of HIV-infected persons.

The efficiency for transmission of hepatitis B is high. For example,
an accidental splash in the eye of as little as 10™ mL (.00000001 mL)
of infected blood can transmit HBV to a susceptible host (Bond et al
1982).

In nearly all cases, transmission of HBV or HIV to health workers has
occurred through preventable accidents such as puncture wounds.
Transmission can also occur through mucous membrane contact, such as a
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splash of blood or amniotic fluid into the surgeon’s or assistant’s eye. Also,
skin damaged by a cut, scrape, chapped skin or contact dermatitis can be a
point of entry for these viruses. While the risk of transmission is much lower
from splashes of blood onto mucous membranes, they should be avoided. If
splashing is anticipated, personal protective equipment such as face shields
or glasses and plastic or rubber aprons, if available, is recommended. This
protection is important because large mucous membrane exposures and

prolonged skin contact may be associated with a higher risk of becoming
infected (DHMH 1990).

Finally, because it is not always possible to know in advance whether or not
a person may be infected with HBV or HIV, contaminated instruments,
needles and syringes as well as other items from all persons (e.g., patients,
pregnant women and other clients) must be handled as if they are
contaminated. This practice is consistent with the recommendations in the
new Standard Precaution Guidelines discussed in the next section (Garner
and HICPAC 1996). For example, several studies have highlighted the
inability to distinguish HBV- or HIV-infected people from noninfected
individuals on clinical grounds (Baker et al 1987; Handsfield, Cummings and
Swenson 1987; Kelen et al 1988).

PREVENTING INFECTIOUS DISEASES

Understanding the disease transmission cycle is important if
healthcare workers are to:

® prevent transmission of microorganisms to patients during
medical and surgical procedures;

® teach others the factors required for transmission to occur and,
most importantly;

® teach others how to break the cycle.

Preventing the spread of infectious diseases requires removing one or more
of the conditions necessary for transmission of the disease from host or
reservoir to the next susceptible host by:

® inhibiting or killing the agent (e.g., applying an antiseptic agent to the
skin before surgery);

® blocking the agent’s means of getting from an infected person to a
susceptible person (e.g., handwashing or using a waterless, alcohol-based

antiseptic handrub to remove bacteria or viruses acquired through
touching an infected patient or contaminated surface);

® making sure that people, especially healthcare workers, are immune or
vaccinated; and

Infection Prevention Guidelines
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® providing health workers with the right protective equipment to prevent
contact with infectious agents (e.g., heavy-duty gloves for housekeeping
and waste removal staff).

NEW ISOLATION GUIDELINES AND RECOMMENDATIONS

Infection Prevention Guidelines

Since 1970, when CDC first introduced the disease-specific category system
of isolation precautions, many different policies and practices to prevent the
spread of infections in hospitals have been recommended. Traditionally,
barrier precautions (e.g., hand hygiene and gloves) have been used to reduce
the risk of transmission of nosocomial infections to and from hospitalized
patients. The emergence of bloodborne diseases such as AIDS and hepatitis
C (HCV) in the 1980s, coupled with the resurgence of tuberculosis, first led
to the introduction of Universal Precautions (UP) in 1985 and subsequently
Body Substance Isolation (BSI) (1987). While many hospitals quickly began
using some or all of the recommendations, there was much local variation
and confusion in the use and interpretation of both UP and BSI. Thus, in
1996 the CDC and the Hospital Infection Control Practices Advisory
Committee (HICPAC) issued a new system of isolation precautions (Garner
and HICPAC 1996). This system involves a two-level approach—Standard
Precautions and Transmission-Based Precautions—and was developed to
meet the following criteria:

® Be epidemiologically sound

® Recognize the pathogenic importance of all body fluids, secretions and
excretions (except sweat)

® (Contain adequate precautions for infections transmitted by airborne,
droplet or contact routes

® Be as simple and user-friendly as possible

® Use new terms to avoid confusion with existing systems
The new system accomplishes the following:

® [ncorporates the major features of both UP and BSI into a single set of
precautions, called Standard Precautions, that are designed to be used
in treating all clients and patients attending healthcare facilities
regardless of their presumed diagnosis.

® Retains the recommendations that healthcare workers providing direct
care, especially those working in surgical or obstetrical units, should be
immune to rubella, measles, mumps, varicella (chicken pox) and hepatitis
A and B, as well as receive tetanus toxoid.



Introduction to Infection Prevention

Standard Precautions

Transmission-Based
Precautions

Note: In all cases, whether
they are used alone or in
combination, Transmission-
Based Precautions must be
used in conjunction with
the Standard Precautions.

® (ollapses the old disease-specific isolation categories into three sets of
precautions based on routes of transmission, called Transmission-Based
Precautions. (These guidelines apply to hospitalized patients or those
in nursing homes or other types of extended care facilities.)

® Lists specific clinical syndromes in hospitalized adult and child
patients that are highly suspicious for infection (i.e., the so called
“empiric use” of Transmission-Based Precautions).

The new isolation guidelines are yet another positive step intended to reduce
the risk of transmitting infections not only to and from patients and clients
using healthcare services, but also to the healthcare personnel caring for
them. As such, healthcare administrators and staff will need to carefully
review the recommendations to determine what is possible, practical and
doable within their resource setting.

Standard Precautions are designed for use in caring for all people—both
clients and patients—attending healthcare facilities. They apply to blood, all
body fluids, secretions and excretions (except sweat), nonintact skin and
mucous membranes. Implementing these precautions, however, will add
additional cost for personal protective equipment, especially for new
examination gloves, staff training and monitoring in order to be effective.
Because no one really knows what organisms clients or patients may have at
any time, it is essential that Standard Precautions be used all the time. The
details of their use and issues related to implementing them are covered in
Chapter 2.

The second level of precautions is intended for use in patients known or highly
suspected of being infected or colonized with pathogens transmitted by:

® air (tuberculosis, chicken pox, measles, etc.);
® droplet (flu, mumps and rubella); or

® contact (hepatitis A or E and other enteric pathogens, herpes simplex, and
skin or eye infections).’

If there is any question of an infectious process in a patient without a known
diagnosis, implementing Transmission-Based Precautions should be based on
the patient’s signs and symptoms (empiric basis) until a definitive diagnosis
is made.

Use of Transmission-Based Precautions, including their empiric use, is
designed to reduce the risk of spreading infections between hospitalized
patients and healthcare staff. Occasionally, a patient may require isolation

> Contact precautions also should be used for patients with wet or draining infections that may be contagious (e.g., draining
abscesses, herpes zoster, impetigo, conjunctivitis, scabies, lice and wound infections).
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TWO

STANDARD PRECAUTIONS

KEY CONCEPTS you will learn in this chapter include:

What the reasons for the new Standard Precautions are
What Standard Precautions are designed to do

What preventive processes and practices are recommended

How protective barriers can help prevent the spread of infections

In 1985, largely because of the emergence of HIV/AIDS, guidelines for
protecting healthcare workers from becoming infected with HIV and other
bloodborne infections (e.g., HCV) were quickly developed and became
known as Universal Precautions (UP). Almost from the moment they were
issued and hospitals and clinics began implementing them, it was
recognized that this new strategy, while protecting hospital personnel
(patient-to-personnel transmission), sacrificed some measures of
preventing patient-to-patient and personnel-to-patient transmission. Also,
because many people with bloodborne infections such as HIV/AIDS do
not have symptoms, nor can they be visibly recognized as being infected,
UP had to be modified to include all persons—patients and clients—
attending healthcare facilities regardless of whether or not they are
infected (CDC 1985).

At nearly the same time that UP were being introduced, a new system of
health worker and patient precautions was proposed as an alternative to
the diagnosis-driven UP (Lynch et al 1987). This approach, called Body
Substance Isolation (BSI), focused on protecting patients and health
personnel from all moist and potentially infected body substances
(secretions and excretions), not just blood. BSI was based primarily on the
use of gloves. Personnel were instructed to put on clean gloves just before
touching mucous membranes or nonintact skin, and before anticipated
contact with moist body fluids (e.g., blood, semen, vaginal secretions,
wound drainage, sputum, saliva, amniotic fluid, etc.). Other issues
addressed by BSI included:

® protective immunization of susceptible patients and staff against
infectious diseases that are transmitted by airborne or droplet routes
(measles, mumps, chicken pox and rubella), as well as hepatitis A and
B and tetanus toxoid immunization (or a booster dose) of staff; and
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® revised instructions to persons wishing to enter a patient’s room or care
for patients with infections transmitted by the airborne route (Lynch et
al 1990).

BSI quickly gained acceptance over UP because it was simple, easy to
learn and implement, and acknowledged that all patients, not just those
diagnosed or with symptoms, may be infected and therefore not free of
risk to other patients or staff. Disadvantages of BSI included the added
cost of protective barrier equipment, particularly gloves, difficulty in
maintaining routine use of the protocol for all patients, uncertainty about
precautions for patients in isolation rooms and the overuse of gloves to
protect staff at the expense of patients (Patterson et al 1991).

As a consequence, by the early 1990s healthcare facilities and staff were
totally confused regarding what to do about patient and staff precaution
guidelines. For example, some hospitals had implemented UP while others
had implemented BSI. Indeed, even hospitals and staff that thought they
were following UP were really using BSI, and vice versa. There was also
much local variation in interpretation and use of both UP and BSI, and a
variety of combinations was common. Moreover, there was continued lack
of agreement about the role of handwashing when gloves were used. This
confusion, coupled with the need to use additional precautions to prevent
diseases spread by airborne, droplet and contact routes, were major
limitations of BSI (Rudnick et al 1993).

In view of these problems and concerns, no simple merging together of
UP or BSI appeared likely to solve them. What has emerged since then is
a new system that provides a single set of isolation guidelines with
logistically feasible recommendations for preventing the many infections
that occur in healthcare facilities through all known modes of
transmission.

STANDARD PRECAUTIONS

The new guidelines issued by CDC in 1996 involve a two-level approach:

® Standard Precautions, which apply to all clients and patients
attending healthcare facilities, and

® Transmission-Based Precautions, which apply only to hospitalized
patients (Garner and HICPAC 1996).

As briefly presented in Chapter 1, this new system retains features of
both UP and BSI. Moreover, it replaces the cumbersome disease-specific
isolation precautions with three sets of transmission-based precautions for
use in hospitalized patients.

Infection Prevention Guidelines
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Because most people with bloodborne viral infections such as HIV and
HBYV do not have symptoms, nor can they be visibly recognized as being
infected, Standard Precautions are designed for the care of all persons—
patients, clients and staff—regardless of whether or not they are infected.
Standard Precautions apply to blood and all other body fluids, secretions
and excretions (except sweat), nonintact skin and mucous membranes.
Their implementation is meant to reduce the risk of transmitting
microorganisms from known or unknown sources of infection (e.g.,
patients, contaminated objects, used needles and syringes, etc.) within the
healthcare system. Applying Standard Precautions has become the primary
strategy to preventing nosocomial infections in hospitalized patients.

Over the years, the indications for use of certain isolation practices over
others (e.g., clean gloves are more effective than gowns in preventing
cross-contamination) have been largely resolved through research
(LeClaire et al 1987). However, the inability of hospital and clinic
administrators in resource-poor countries to provide the required
protective equipment, especially sufficient new examination gloves,
remains a problem. In addition, the challenges of providing clean water
and achieving acceptable standards of medical instrument processing and
waste removal remain unmet in many countries. In most cases, staff
training to implement these new isolation precautions for every client
attending a clinic or every hospitalized patient will require that resources
be shifted from one priority area to another. Moreover, the regular
supervision needed to assure compliance is seldom affordable or available.
As a consequence, healthcare administrators and staff will need to
carefully review the recommendations contained in the Standard
Precautions and modify them according to what is possible and practical
within their resource setting.

KEY COMPONENTS AND THEIR USE

Infection Prevention Guidelines

The key components of the Standard Precautions and their use are outlined
in Table 2-1. Placing a physical, mechanical or chemical barrier between
microorganisms and an individual—whether a woman coming for
antenatal care, a hospitalized patient or healthcare worker—is a highly
effective means of preventing the spread of infections (i.e., the barrier
serves to break the disease transmission cycle). For example, the following
actions create protective barriers for preventing infections in clients,
patients and healthcare workers and provide the means for implementing
the new Standard Precautions:

® Consider every person (patient or staff) as potentially infectious and
susceptible to infection.

® Wash hands—the most important procedure for preventing cross-
contamination (person to person or contaminated object to person).
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® Wear gloves (both hands) before touching anything wet—broken skin,

mucous membranes, blood or other body fluids, or soiled instruments
and contaminated waste materials—or before performing invasive
procedures.

Table 2-1. Standard Precautions: Key Components

Handwashing (or using an antiseptic handrub)

e After touching blood, body fluids, secretions, excretions and contaminated items
e Immediately after removing gloves

e Between patient contact

Gloves

e  For contact with blood, body fluids, secretions and contaminated items

e For contact with mucous membranes and nonintact skin

Masks, goggles, face masks

e  Protect mucous membranes of eyes, nose and mouth when contact with blood and
body fluids is likely

Gowns

e  Protect skin from blood or body fluid contact

e Prevent soiling of clothing during procedures that may involve contact with blood
or body fluids

Linen

e Handle soiled linen to prevent touching skin or mucous membranes
e Do not pre-rinse soiled linens in patient care areas

Patient care equipment

e Handle soiled equipment in a manner to prevent contact with skin or mucous
membranes and to prevent contamination of clothing or the environment
e  Clean reusable equipment prior to reuse

Environmental cleaning

e Routinely care, clean and disinfect equipment and furnishings in patient care areas

Sharps

e Avoid recapping used needles

e Avoid removing used needles from disposable syringes

e  Avoid bending, breaking or manipulating used needles by hand
e Place used sharps in puncture-resistant containers

Patient resuscitation

¢ Use mouthpieces, resuscitation bags or other ventilation devices to avoid mouth-to-
mouth resuscitation

Patient placement

e Place patients who contaminate the environment or cannot maintain appropriate
hygiene in private rooms

® Use physical barriers (protective goggles, face masks and aprons) if

splashes and spills of any body fluids (secretions and excretions) are
likely (e.g., cleaning instruments and other items).

Infection Prevention Guidelines
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® Use antiseptic agents for cleansing the skin or mucous membrane
prior to surgery, cleaning wounds, or doing handrubs or surgical
handscrubs with an alcohol-based antiseptic product.

® Use safe work practices such as not recapping or bending needles,
safely passing sharp instruments and suturing, when appropriate, with
blunt needles.

® Safely dispose of infectious waste materials to protect those who
handle them and prevent injury or spread of infection to the
community.

® Process instruments, gloves and other items after use by first
decontaminating and thoroughly cleaning them, then either sterilizing
or high-level disinfecting them using the recommended procedures.

The use of these precautions, including hand hygiene and prevention-
related services such as immunization of healthcare workers, is fully
described in Chapters 3-8 and Appendices A-D. Details of how to safely
process soiled instruments, gloves and other items are presented in
Chapters 9-14 and Appendices E-H.
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THREE

HAND HYGIENE

KEY CONCEPTS you will learn in this chapter include:

® Why hand hygiene is important
® When and how to wash hands

® When and how to use waterless, alcohol-based antiseptic agents for
handrub and surgical handscrub

® What the barriers to appropriate hand hygiene are

® How to improve hand hygiene practices in healthcare facilities

Failure to perform appropriate hand hygiene is considered to be
the leading cause of nosocomial (hospital-acquired) infections
and the spread of multiresistant microorganisms, and has been
recognized as a significant contributor to outbreaks (Boyce and
Pittet 2002).

Hand hygiene guidelines, which traditionally have dealt with
recommendations for when and how to perform handwashing or surgical
handscrubs, have undergone rapid change in the past 15 years. With the
emergence of the AIDS epidemic in the late 1980s, efforts to prevent
transmission of HIV and other bloodborne viruses from patients to staff
have had an impact on all aspects of infection prevention, but most
dramatically on hand hygiene and glove use practices. For example, current
hand hygiene guidelines must not only provide solid evidence in support of
recommendations to promote improved practices, but increasingly they must
also deal with issues of:

® poor compliance;

® how to minimize skin irritation and contact dermatitis resulting from
frequent handwashing; and

® use of waterless, alcohol-based antiseptic handrubs, as well as
moisturizing lotions and creams by healthcare personnel.

The criteria for handwashing or use of an antiseptic handrub are presented in
Table 3-1.
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Table 3-1. Criteria for Handwashing or Use of an Antiseptic Handrub
The decision to clean hands is based on:

¢ intensity of contact with patient and/or blood and body fluids,

e likelihood of microbial transmission,

e  patient’s susceptibility to infection, and

e procedure being performed.

The use of soap and water remains important when hands are visibly soiled.
For routine hand hygiene in the absence of dirt or debris, however,
alternatives such as antiseptic handrubs, which are rapid acting, inexpensive
and easy to make, are gaining acceptance, especially where access to sinks
and clean water is limited.'

From the point of view of infection prevention, hand hygiene practices
(handwashing and surgical handscrubbing) are intended to prevent hand-
borne infections by removing dirt and debris and inhibiting or killing
microorganisms on skin. This includes not only most of the organisms
acquired through contact with patients and the environment, but also some of
the permanent ones that live in the deeper layers of the skin. In addition to
understanding the guidelines and recommendations for hand hygiene,
healthcare workers need to understand the value, and especially the
limitations, of glove use (see Chapter 4).

A key first step in this process is educating health professional students and
healthcare workers about:

® the importance of hand hygiene, how to correctly perform the various
handwashing and handscrubbing procedures; and

® the evidence supporting the use of these procedures in reducing
transmission of microorganisms and therefore decreasing the frequency
of nosocomial infections in patients.

Finally, not only can frequent handwashing reduce the spread of infection
from the hands of health workers, but from everyone else’s as well! For
example, it is estimated that persuading people, especially young children, to
wash their hands with soap and clean water after going to the toilet, handling
or changing a dirty baby, or doing other tasks that potentially contaminate
hands (cleaning vegetables, fresh meat or fish) can reduce diarrheal diseases
by 45%, saving the lives of a million children a year (The Economist 2002).
Moreover, in a large study, the US military found that when troops washed

' If tap water is contaminated, use water that has been boiled for 10 minutes and filtered to remove particulate matter (if
necessary), or use chlorinated water—water treated with a dilute bleach solution (sodium hypochlorite) to make the final
concentration 0.001% (see Chapter 26).

3-2 Infection Prevention Guidelines



DEFINITIONS

Infection Prevention Guidelines

Hand Hygiene

their hands five or more times daily, sniffles, coughs and common “colds”
fell by 43%.

® Antiseptic or antimicrobial agent (terms used interchangeably).
Chemicals that are applied to the skin or other living tissue to inhibit or
kill microorganisms (both transient and resident) thereby reducing the
total bacterial counts. Examples include alcohols (ethyl and isopropyl),
dilute iodine solutions, iodophors, chlorhexidine and triclosan. (See
Appendix B for complete listing of uses, effectiveness, advantages and
disadvantages of selected antiseptic agents.)

® (Clean water. Natural or chemically treated and filtered water that is safe
to drink and use for other purposes (e.g., handwashing and medical
instrument cleaning) because it meets specified public health standards.
These standards include: zero levels of microorganisms, such as bacteria
(e.g., fecal coliform and Escherichia coli), parasites (e.g., Giardia
lamblia) and viruses (e.g., hepatitis A or E); low turbidity (cloudiness due
to particulate matter and other contaminants); and minimum levels of
disinfectants, disinfectant by-products, inorganic and organic chemicals
and radioactive materials. At a minimum clean water should be free of
microorganisms and have low turbidity (is clear, not cloudy).

® Emollient. Organic liquid, such as glycerol, propylene glycol or sorbitol,
that when added to handrubs and hand lotions softens the skin and helps
prevent skin damage (cracking, drying, irritation and dermatitis) due to
frequent handwashing with soap (with or without antiseptic agent) and
water.

® Handwashing. Process of mechanically removing soil and debris from
the skin of hands using plain soap and water.

® Nosocomial or hospital-acquired infection (terms used
interchangeably). Infection that is neither present nor incubating at the
time the patient came to the healthcare facility. (Nosocomial refers to the
association between care and the subsequent onset of infection. It is a
time-related criterion that does not imply a cause and effect relationship.)

® Soaps and detergents (terms used interchangeably). Cleaning products
(bar, liquid, leaflet or powder) that lower surface tension, thereby helping
remove dirt, debris and transient microorganisms from hands. Plain
soaps require friction (scrubbing) to mechanically remove
microorganisms, while antiseptic (antimicrobial) soaps also kill or
inhibit growth of most microorganisms.

® Transient and resident flora. Terms that refer to where bacteria and
other microorganisms are located in the layers of the skin. Transient
flora are acquired through contact with patients, other healthcare workers
or contaminated surfaces (e.g., examination tables, floors or toilets)
during the course of the normal workday. These organisms live in the
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upper layers of the skin and are partially removed by washing with plain
soap and clean water. They are the organisms most likely to cause
nosocomial infections. Resident flora live in the deeper layers of the
skin, as well as within hair follicles, and cannot be completely removed,
even by vigorous washing and rinsing with plain soap and clean water.
Fortunately, in most cases, resident flora is less likely to be associated
with infections. The hands or fingernails of some health workers,
however, can become colonized in the deep layers with organisms that
cause infections, such as S. aureus, gram-negative bacilli or yeast.

Visibly soiled hands. Hands showing visible dirt or are visibly
contaminated with blood or body fluids (urine, feces, sputum or vomit).

Waterless, alcohol-based antiseptic handrub or antiseptic handrub
(terms used interchangeably). Fast acting antiseptic handrubs that do
not require use of water to remove transient flora, reduce resident
microorganisms and protect the skin. Most contain 60—90% alcohol, an
emollient and often an additional antiseptic (e.g., 2—4% chlorhexidine
gluconate) that has residual action (Larson et al 2001).

HAND HYGIENE PRACTICES

3-4

Hand hygiene significantly reduces the number of disease-causing
microorganisms on hands and arms and can minimize cross-contamination
(e.g., from health worker to patient). The indications for hand hygiene are
well known, but guidelines for best practices continue to evolve. For
example, the choice of plain or antiseptic soap, or use of an antiseptic
handrub, will depend on the degree of risk with patient contact (e.g., routine
medical procedure versus surgery) and availability (Larson 1995). Current
recommendations for healthcare workers are:

When skin is damaged or frequent handwashing is required, a mild soap
(without antiseptic agent) should be used to remove soil and debris.

If antimicrobial action is desired (e.g., before an invasive procedure or
contact with highly susceptible patients such those with AIDS or
newborns) and hands are not visibly dirty, an antiseptic handrub should
be used rather than washing hands with medicated antiseptic soap.

In high-risk areas such as the operating room, neonatal ICU or transplant
units, handscrub protocols that use soft brushes or sponges for a shorter
time (at least 2 minutes) should replace harsh scrubbing with hard
brushes for 610 minutes.

For staff who frequently wash their hands (30 times or more per shift),
hand lotions and creams should be provided in order to reduce irritation
of the skin.

Hand hygiene can be accomplished by routine handwashing (with or without
antiseptic agent) or antiseptic handrub and surgical handscrub using a
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Note: If paper towels are
not available, dry hands
with a clean towel or air
dry. (Shared towels quickly
become contaminated and
should not be used.
Carrying one’s own small
towel or handkerchief can
help to avoid using dirty
towels. If you use your
own towel, it should be
washed every day.)

Hand Hygiene

waterless, alcohol-based antiseptic agent. The purpose and way to do each
differs slightly.

The purpose of handwashing is to mechanically remove soil and debris from
the skin and reduce the number of transient microorganisms. Handwashing
with plain soap and clean water is as effective as washing with antimicrobial
soaps (Pereira, Lee and Wade 1997).? In addition, plain soap causes much
less skin irritation (Pereira, Lee and Wade 1990).

Handwashing should be done before:

® cxamining (direct contact with) a patient; and

® putting on sterile or high-level disinfected surgical gloves prior to an
operation, or examination gloves for routine procedures such as a pelvic
examination.

Handwashing should be done after:

® any situation in which hands may become contaminated, such as:

¢ handling soiled instruments and other items;

e touching mucous membranes, blood or other body fluids (secretions
or excretions);

¢ having prolonged and intense contact with a patient; and

® removing gloves.

Hands should be washed with soap and clean water (or an antiseptic
handrub can be used) after removing gloves because the gloves now
may have tiny holes or tears, and bacteria can rapidly multiply on
gloved hands due to the moist, warm environment within the glove
(CDC 1989; Korniewicz et al 1990).

To encourage handwashing, program managers should make every effort to
provide soap and a continuous supply of clean water, either from the tap or a
bucket, and single-use towels.

The steps for routine handwashing are:

STEP 1: Thoroughly wet hands.
STEP 2: Apply plain soap (antiseptic agent is not necessary).

STEP 3: Vigorously rub all areas of hands and fingers together for at least 10
to 15 seconds, paying close attention to areas under fingernails and between
fingers.

2 If tap water is contaminated, however, handwashing with plain soap is only effective in removing dirt and debris.
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Note: When soap dispensers
are reused, they should be
thoroughly cleaned before
filling.

Note: Used water should be
collected in a basin and
discarded in a latrine if a
drain is not available.

Hand Antisepsis

Antiseptic Handrub

STEP 4: Rinse hands thoroughly with clean water.

STEP S: Dry hands with a paper towel and use the towel to turn off the
faucet.

Because microorganisms grow and multiply in moisture and in standing
water:

® [fbar soap is used, provide small bars and soap racks that drain.

® Avoid dipping hands into basins containing standing water. Even with
the addition of an antiseptic agent, such as Dettol® or Savlon®,
microorganisms can survive and multiply in these solutions (Rutala
1996).

® Do not add soap to a partially empty liquid soap dispenser. This practice
of “topping off” dispensers may lead to bacterial contamination of the
soap.

® When no running water is available, use a bucket with a tap that can be
turned off to lather hands and turned on again for rinsing, or use a bucket
and pitcher.

The goal of hand antisepsis it to remove soil and debris as well as to reduce
both transient and resident flora. The technique for hand antisepsis is similar
to that for plain handwashing. It consists of washing hands with water and
soap or detergent (bar or liquid) containing an antiseptic agent (often
chlorhexidine, iodophors or triclosan) instead of plain soap.

Hand antisepsis should be done before:

® cxamining or caring for highly susceptible patients (e.g., premature
infants, elderly patients or those with advanced AIDS);

® performing an invasive procedure such as placement of an intravascular
device; and

® Jeaving the room of patients on Contact Precautions (e.g., hepatitis A or
E) or who have drug resistant infections (e.g., methicillin-resistant S
aureus).

Handwashing with medicated soaps or detergents is more irritating to the
skin than using antiseptic handrubs (see next section); therefore, if available,
antiseptic handrubs should be used instead (Larson et al 1990 and Larson et
al 2001).

Use of an antiseptic handrub is more effective in killing transient and resident
flora than handwashing with antimicrobial agents or plain soap and water, is
quick and convenient to perform, and gives a greater initial reduction in hand
flora (Girou et al 2002). Antiseptic handrubs also contain a small amount of
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an emollient such as glycerin, propylene glycol or sorbitol that protects and
softens skin.

The technique for performing antiseptic handrub is:

STEP 1: Apply enough antiseptic handrub to cover the entire surface of
hands and fingers (about a teaspoonful).

STEP 2: Rub the solution vigorously into hands, especially between
fingers and under nails, until dry.

To be effective, an adequate amount of handrub solution should be used.
For example, by increasing the amount of handrub from 1 mL to 5 mL per
application (about 1 teaspoonful), the effectiveness increased significantly
(Larson 1988).

Since antiseptic handrubs do not remove soil or organic matter, if hands are
visibly soiled or contaminated with blood or body fluids, handwashing with
soap and water should be done first. In addition, to reduce the “build up” of
emollients on hands after repeated use of antiseptic handrubs, washing hands
with soap and water after every 5—10 applications is recommended. Finally,
handrubs containing only alcohol as the active ingredient have limited
residual effect (i.e., ability to prevent growth of bacteria after being applied)
compared to those containing alcohol plus an antiseptic such as
chlorhexidine.

As shown below, an effective antiseptic handrub solution is inexpensive and
simple to make.

Alcohol-Based Solution for Handrub

A nonirritating, antiseptic handrub can be made by adding either glycerin®,
proplyene glycol or sorbitol to alcohol (2 mL in 100 mL of 60-90% ethyl or
isopropyl alcohol solution) (Larson 1990; Pierce 1990). Use 5 mL (about
one teaspoonful) for each application and continue rubbing the solution
over the hands until they are dry (15-30 seconds).

* Glycerin is often sold in cosmetic departments because it is used as a hand softener.
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Surgical Handscrub

Note: Skin damage caused
by allergic reactions
provides an ideal place for
microorganisms to multiply
and should be avoided.
(Personnel with allergies to
antiseptics may use plain
soap followed by applying
the waterless, alcohol-
based handrub described
above.)

The purpose of the surgical handscrub is to mechanically remove soil, debris
and transient organisms and to reduce resident flora for the duration of
surgery. The goal is to prevent wound contamination by microorganisms
from the hands and arms of the surgeon and assistants.

For many years, preoperative handscrubbing protocols required at least a 6—
10 minute vigorous scrub with a brush or sponge, using soap containing an
antiseptic agent (chorhexidine or an iodophor). This practice, however, has
been shown to damage the skin and can result in increased shedding of
bacteria from the hands (Dineen 1966; Kikuchi-Numagami et al 1999).
Several studies suggest that neither a brush nor sponge is necessary to reduce
bacterial counts on the hands of surgical staff to acceptable levels. For
example, a 2-minute handwashing with soap and clean water followed by
application of 2—4% chlorhexidine or 7.5-10% povidone iodine was
shown to be as effective as a 5-minute handscrub with an antiseptic soap
(Deshmukh, Kramer and Kjellberg 1996; Pereira, Lee and Wade 1997). As a
result, the guidelines for performing the general surgical scrub technique
have been made less harsh and take less time to perform. The steps include:

STEP 1: Remove rings, watches and bracelets.

STEP 2: Thoroughly wash hands, especially between fingers, and forearms
to the elbows with soap and water. (If a brush is used it should be cleaned

and either sterilized or high-level disinfected before reuse; sponges, if used,
should be discarded.)

STEP 3: Clean nails with a nail cleaner.
STEP 4: Rinse hands and forearms with water.

STEP 5: Apply an antiseptic agent to all surfaces of hands and forearms to
the elbows and rub hands and forearms vigorously for at least 2 minutes.

STEP 6: Holding the hands higher than the elbows, rinse hands and forearms
thoroughly with clean water.’

STEP 7: Keep hands up and away from the body, do not touch any surface or
article and dry hands and forearms with a clean, dry towel or air dry.

STEP 8: Put sterile or high-level disinfected surgical gloves on both hands.

Applying an antiseptic minimizes the number of microorganisms on hands
under the gloves and minimizes growth of flora during surgery. This is
important because gloves may have inapparent holes or tears, or may be
nicked during surgery.

(Complete instructions for how to do a general surgical handscrub are
outlined in Appendix A.)

3 If tap water is contaminated, use boiled or chlorinated water and filter if necessary.
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Alternatively, handwashing with plain soap and water followed by use of an
antiseptic handrub containing chlorhexidine has been shown to yield
significantly greater reductions in microbial counts on hands, improve skin
health and reduce time and resources (Larson et al 2001).

The steps for performing this simpler and shorter surgical handscrub
technique are:

STEP 1: Remove rings, watches and bracelets.

STEP 2: Thoroughly wash hands, especially between fingers, and forearms
to the elbows with soap and water.

STEP 3: Clean nails with a nail cleaner.

STEP 4: Rinse hands and forearms with water and dry thoroughly with a
clean, dry towel or air dry.

STEP 5: Apply 5 mL (about 1 teaspoonful) of an antiseptic handrub to hands
and forearms and rub until dry; repeat application and rubbing 2 more times

for a total of at least 2 minutes, using a total of about 15 mL (3 teaspoonfuls)
of the handrub.

STEP 6: Keep hands up and away from the body; do not touch any surface
or article prior to putting sterile or high-level disinfected surgical gloves on
both hands.

IMPROVING HAND HYGIENE PRACTICE: WHAT WORKS

Infection Prevention Guidelines

Handwashing has been considered one of the most important measures for
reducing transmission of microorganisms and preventing infection for more
than 150 years. For example, the studies of Semmelweiss (1861) and
numerous others since then have demonstrated it is possible to transmit
infectious diseases from patient to patient on the hands of healthcare workers.
Equally well documented is the fact that good hand hygiene can prevent
transmission of microorganisms and decrease the frequency of nosocomial
infections (Boyce 1999; Larson 1995).

The continuing problem, however, is getting healthcare workers to follow
recommended handwashing practices. For example, in the US, handwashing
compliance rates among healthcare workers range from only 25% to 50%,
depending on the setting (i.e., better compliance in pediatric units than
general medical services). Key reasons given for not washing hands
according to recommended guidelines include lack of time, limited access to
sinks and running water, frequent handwashing irritates the hands, belief that
wearing gloves provides total protection, doubt regarding the effectiveness of
handwashing to prevent infections, and perception that peers and supervisors
do not perform handwashing as recommended (Table 3-2). In addition, health
professionals mistakenly believe they wash their hands more often than they
actually do (Tibballs 1996)!
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Over the years, nurses and physicians have diligently studied and written
about this problem. Numerous reports have documented the effectiveness of
handwashing and other hand hygiene procedures and shown that
handwashing and use of gloves are cost-effective ways to reduce infections.
Despite this, compliance remains poor and the problem of nosocomial
infections transmitted by healthcare workers continues to increase globally.
To correct this situation, in the last few years several strategies to improve
compliance have been designed and tested. Those showing the most promise
combine behavior change activities, such as continuing education, motivation
and system change, with role modeling or mentoring, and ongoing feedback
to staff. While the results to date have not been totally successful,
improvements have been demonstrated (i.e., reduced rates of nosocomial
infections) in several studies (Larson et al 2000; Pittet et al 2000). In the
future, other innovative approaches, such as education of patients and their
families about the importance of staff handwashing, may also prove
successful.

Table 3-2. Why Healthcare Professionals Don’t Wash Their Hands
Belief that:

e Handwashing between every patient encounter is unnecessary
e Handwashing does not affect clinical outcome

e Handwashing is unnecessary when gloves are worn

e Routine or frequent handwashing is unnecessary

e  Frequent handwashing interrupts efficient patient care

e Frequent handwashing damages skin and causes cracking, dryness, irritation and
dermatitis

e Handwashing damages nails and nail polish
e Handwashing facilities are not conveniently placed or well designed
e Handwashing is inconvenient

e Handwashing takes too much time
Failure of supervisors and managers to:

e Establish a handwashing policy

e Involve administrators in handwashing policy

e Effectively communicate handwashing policy

e Demonstrate handwashing policy through actions

¢ Enforce handwashing policy

Adapted from: Alvarado 2000.
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Although it is difficult to change behavior in this area, there are certain steps
that increase the chances of success. These include:

® Widely disseminate current guidelines for hand hygiene practices, the
evidence supporting their effectiveness in preventing disease and the
need for health workers to adhere to the guidelines.

® Involve hospital administrators in promoting and enforcing the guidelines
by convincing them of the cost benefits of handwashing and other hand
hygiene practices.

® Use successful educational techniques including role modeling
(especially by supervisors), mentoring, monitoring and positive feedback.

® Use performance improvement approaches targeted to all healthcare staff,
not just physicians and nurses, to promote compliance.

® (Consider the needs of staff for convenient and effective options for hand
hygiene that make compliance easier.

One promising example of how to make compliance easier is providing staff
with small, individual-use containers of an antiseptic handrub. Development
of this product stems from the observation that improper handwashing
techniques and low compliance make current hand hygiene recommendations
ineffective. Use of an inexpensive, simple to prepare antiseptic handrub,
however, minimizes many of the factors limiting better use of recommended
hand hygiene guidelines. In addition, handrubs are more effective compared
to washing hands with plain or medicated soaps, can be made much more
available (no sink or running water needed), require less time to use and are
less likely to irritate the skin (less drying, cracking or chapping). As a
consequence, antiseptic handrubs soon may replace handwashing with plain
or medicated soap and water as the primary procedure for improving
compliance (Larson et al 2000; Pittet et al 2000). Interestingly, the only
large-scale, hospital-based programs that reported sustained improvement in
hand hygiene adherence associated with reduced infection rates incorporated
use of antiseptic handrubs (Larson et al 2000; Pittet et al 2000). It must be
recognized, however, that making a handrub available to staff without
ongoing educational and motivational activities may not result in long-lasting
improvement in hand hygiene practices. Just installing dispensers of a rapid
acting, antiseptic handrub, for example, is not sufficient (Muto et al 2000).

A second example is encouraging staff to use handcare products
(moisturizing lotions and creams) that help prevent skin irritation and contact
dermatitis associated with frequent handwashing, especially with a soap or
detergent containing an antiseptic agent. Not only were staff highly satisfied
with the results but, most importantly, in the study by McCormick et al
(2000), improved skin condition resulting from use of a hand lotion led to a
50% increase in handwashing frequency!
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A final example, which illustrates the role teachers and supervisors can play
in improving hand hygiene practices, relates to current guidelines still calling
for handwashing before and after each patient contact. This recommendation
is confusing because it does not take into account that washing after might
be adequate if no hand contamination occurs before touching the next patient.
Recognizing confusing hand hygiene guidelines and advocating for their
improvement is also a way for teachers and supervisors to demonstrate their
commitment. This also helps health workers to meet criteria both for using
good hand hygiene and providing appropriate patient care.

In summary, although improving compliance with hand hygiene guidelines has
been difficult, some programs and institutions are beginning to have success.
The key to success appears to hinge on multifactored interventions that involve
behavior change, creative education, monitoring and feedback and, above all,
involvement of their supervisors as role models and the support of
administration.

OTHER ISSUES AND CONSIDERATIONS RELATED TO HAND HYGIENE

3-12

Glove Use

Since 1987 and the emergence of the AIDS epidemic, a dramatic increase in
glove use by all types of healthcare staff has occurred in an effort to prevent
transmission of HIV and other bloodborne viruses from patients to staff.
Although the effectiveness of gloves in preventing contamination of health
workers’ hands has been repeatedly confirmed (Tenorio et al 2001),
preventing gross contamination of hands is considered important. For
example, handwashing, even with an antiseptic agent, may not remove all
potential pathogens when hands are heavily contaminated. These findings
have mistakenly led some health workers to doubt the efficacy of hand
hygiene practices under any circumstances, resulting in poor or infrequent
use of handwashing by these staff.

Gloves, however, do not provide complete protection against hand
contamination. For example, bacteria from patients can be recovered in up to
30% of staff who wear gloves during patient care (Kotilainen et al 1989).
Also, oral surgeons wearing gloves and other protective devices have become
infected with hepatitis B, presumably via small defects in the gloves or their
hands becoming contaminated during glove removal (Reingold, Kane and
Hightower 1988). Moreover, wearing the same pair of gloves and washing
gloved hands between patients or between dirty to clean body site care is not
a safe practice. Doebbeling and colleagues (1988) recovered significant
amounts of bacteria on the hands of staff not changing gloves between
patients, but just washing their gloved hands.

The overall influence of glove use on hand hygiene practices of staff is not
clear, however. For example, some studies have reported that staff who wear
gloves were less likely to wash their hands, while others have found the
opposite. Given the generally poor compliance with hand hygiene practices,

Infection Prevention Guidelines



Hand Lotions and
Hand Creams

Resistance to Topical
Antiseptic Agents

Lesions and Skin Breaks

Fingernails
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every effort must be made to reinforce the message that gloves do not replace
the use of hand hygiene, but in certain circumstances, gloves should be used
in addition to hand hygiene.

In an effort to minimize hand hygiene-related contact dermatitis due to
frequent handwashing (>30 times per shift), use of harsh detergents and
exposure to antiseptic agents (60-90% alcohol is less irritating to skin than
any other antiseptic or nonantiseptic detergent), health workers have resorted
to using hand lotions, creams and moisturizing skin care products. Several
studies have shown that regular use (at least twice per day) of such products
can help prevent and treat contact dermatitis (McCormick et al 2000). In
addition, moisturizers can prevent drying and damage to the skin and loss of
skin fats. There is also biological evidence that emollients, such as glycerol
and sorbitol, with or without antiseptics, may decrease cross contamination
because they reduce shedding of bacteria from skin for up to 4 hours.

While use of hand lotions, creams and moisturizers by health workers should
be encouraged, it is recommended that the products be supplied in either
small, individual-use containers that can be easily carried or in pump
dispensers that cannot be refilled to reduce the possibility of becoming
contaminated. (To avoid confusion, these dispensers should not be located
near dispensers of antiseptic solutions.) By contrast, oil-based barrier
products, such as those containing petroleum jelly (Vaseline” or lanolin),
should not be used because they damage latex rubber gloves.

With increasing use of topical antiseptics, particularly in home settings,
concern has been raised regarding the development of resistance. Although
low-level bacterial tolerance to triclosan, a commonly used antiseptic agent,
has been noted in several laboratory-based studies, prolonged clinical studies
have found that extended use of triclosan-containing products does not lead to
resistance of skin flora. Moreover, other studies have noted no clinical
evidence to date that supports development of resistant organisms following
use of any topical antiseptics agents.

Cuticles, hands and forearms should be free of lesions (dermatitis or eczema)
and skin breaks (cuts, abrasions and cracking). Cuts and abrasions should be
covered with waterproof dressings. If covering them in this way is not
possible, surgical staff with skin lesions should not operate until the lesions
are healed.

Research has shown that the area around the base of nails (subungual space)
contains the highest microbial count on the hand (McGinley, Larson and
Leydon 1988). In addition, several recent studies have shown that long nails
may serve as a reservoir for gram-negative bacilli (P. aeruginosa), yeast and
other pathogens (Hedderwick et al 2000). Moreover, long nails, either natural
or artificial, tend to puncture gloves more easily (Olsen et al 1993). As a
result, it is recommended that nails be kept moderately short—not extend
more than 3 mm (or 1/8 inch) beyond the fingertip.
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Artificial Nails

Nail Polish
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Artificial nails (nail wraps, nail tips, acrylic lengtheners, etc.) worn by
healthcare workers can contribute to nosocomial infections (Hedderwick et al
2000). In addition, because there is evidence that artificial nails may serve as
a reservoir for pathogenic gram-negative bacilli, their use by health workers
should be restricted, especially by surgical team members, and those who:

® work in specialty areas such as neonatal ICUs,
® care for patients highly susceptible to infection, or

® manage patients who have infections with resistant organisms
(Moolenaar et al 2000).

Although there is no restriction to wearing nail polish, it is suggested that
surgical team members and those staff working in specialty areas wear
freshly applied, clear nail polish. Chipped nail polish supports the growth of
larger numbers of organisms on fingernails compared to freshly polished or
natural nails. Also, dark colored nail polish may prevent dirt and debris under
fingernails from being seen and removed (Baumgardner et al 1993).

Although several studies have shown that skin under rings is more heavily
colonized than comparable areas of skin on fingers without rings (Jacobson et
al 1985), at the present time it is not known whether wearing rings results in
greater transmission of pathogens. It is suggested that surgical team members
not wear rings because it may be more difficult for them to put on surgical
gloves without tearing them.
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KEY CONCEPTS you will learn in this chapter include:

When gloves should be worn

Which type of glove to use

What the glove requirements for clinical procedures are
Glove use DOs and DON’Ts

Hand hygiene, coupled with the use of protective gloves, is a
key component in minimizing the spread of disease and
maintaining an infection-free environment (Garner and
Favero 1986). In addition, understanding when sterile or high-
level disinfected gloves are required and, equally important,
when they are not, can reduce costs while maintaining safety
for both patients and staff.

Until about 15 years ago, healthcare workers wore gloves for three
reasons:

1. To reduce the risk of staff acquiring bacterial infections from patients.
To prevent staff from transmitting their skin flora to patients.

3. To reduce contamination of the hands of staff by microorganisms that
can be transmitted from one patient to another (cross-contamination).

Furthermore, gloves were primarily worn only by staff caring for patients
infected with certain pathogens or exposed to patients with high risk of
hepatitis B.

Since 1987 and the emergence of the AIDS epidemic, a dramatic increase
in glove use by all types of healthcare staff has occurred in an effort to
prevent transmission of HIV and other bloodborne and body fluid viruses
from patients to staff. As a result, disposable examination and surgical
gloves are the item of personal protective equipment most frequently used
by healthcare providers today. In the US, for example, glove usage has
grown from 1.4 billion pairs in 1988 to 8.3 billion in 1993 (NIOSH 1997).
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WHEN TO WEAR GLOVES

Remember: Wash hands
or use an antiseptic
handrub before putting on
gloves and after removing
them.

Note: Examination gloves
should be changed as soon
as possible when visibly
soiled, torn or punctured.

What to Do When
Supplies of Gloves Are
Limited

Although the effectiveness of gloves in preventing contamination of
healthcare workers’ hands has been repeatedly confirmed (Tenorio et al
2001), wearing gloves does not replace the need for handwashing. For
example, even the best quality latex surgical gloves may have small,
inapparent defects, gloves may be torn during use and hands can become
contaminated during removal (Bagg, Jenkins and Barker 1990; Davis
2001).

Depending on the situation, clean examination or utility gloves should be
worn by all staff when:

® there is reasonable chance of hand contact with blood or other body
fluids, mucous membranes or nonintact skin;

® they perform invasive medical procedures (e.g., inserting vascular
devices such as peripheral venous lines); or

® they handle contaminated waste items or touch contaminated surfaces.

A separate pair of gloves must be used for each patient to avoid cross-
contamination (CDC 1987). Wearing the same pair of gloves and washing
gloved hands between patients or between dirty to clean body site care is
not a safe practice. Doebbeling and colleagues (1988) recovered
significant amounts of bacteria on the hands of staff who were just
washing their gloved hands, not changing gloves between patients.

Hospital and clinic managers, and supervisors as well, should first check
to be sure staff are not wearing gloves when they are not needed (i.e., for
activities such as taking a patient’s blood pressure, using the telephone or
writing in a chart, and that do not involve contact with blood or other
potentially infectious materials). In addition, when resources are limited
and examination gloves are in short supply, soiled disposable surgical
gloves can be reprocessed for reuse if they are:

® decontaminated by soaking in 0.5% chlorine solution for 10 minutes,
® washed and rinsed, and

® sterilized (by autoclaving) or high-level disinfected (by steaming).'

Do not reprocess gloves that are cracked, peeling or have
detectable holes or tears (Bagg, Jenkins and Barker 1990).

' In the past, boiling has been recommended as a method for HLD of surgical gloves; however, it is difficult to dry gloves
without contaminating them using this method. Because steaming is easier to do and equally effective, it is the recommended
method for HLD of surgical gloves (see Appendix C).

4-2
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Where utility gloves are not available, putting on two pairs of examination
or reprocessed surgical gloves (double gloving) provides some protection
for cleaning staff and for staff handling and disposing of contaminated
medical waste.

There are three types of gloves used in healthcare facilities: surgical,
examination and utility or heavy-duty household gloves:

1. Surgical gloves should be used when performing invasive medical or
surgical procedures.

2. Examination gloves provide protection to healthcare workers when
performing many of their routine duties.

3. Utility or heavy-duty household gloves should be worn for
processing instruments, equipment and other items; for handling and
disposing of contaminated waste; and when cleaning contaminated
surfaces.

The best surgical gloves are made of latex rubber, because of rubber’s
natural elasticity, sensitivity and durability and it provides a comfortable
fit. Because of the increasing problem of latex allergy, a new synthetic
rubber-like material called “nitrile,” which has properties similar to latex,
has been developed. Nitrile gloves are less likely to cause allergic
reactions. In many countries, the only type of examination gloves usually
available are made of vinyl, a synthetic material that is less expensive than
latex rubber. Because vinyl is inelastic (does not stretch like latex), the
gloves are loose-fitting and can tear easily. Better quality examination
gloves are made from latex or nitrile and can be found in medical supply
stores in most countries. Because utility gloves are made of thick rubber,
which is much less flexible and sensitive,e they provide maximum
protection as a barrier.

All types of examination gloves are very thin and should not be
reprocessed for reuse (Korniewicz et al 1990).

The advantages and disadvantages of different types of gloves are
described in Table 4-1.
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TYPE OF GLOVE

Sterile or High-Level Disinfected
Surgical Gloves”: Use for all
procedures involving contact with
tissue deep under the skin (e.g.,
cesarean section or laparotomy).

Examination Gloves: Use for
contact with mucous membranes
and nonintact skin (e.g., pelvic
examination).

Utility or Heavy-Duty Household
Gloves: Use when handling used
instruments and equipment that
may have come in contact with
blood or body fluids and for
handling medical waste and linens.

Barker 1990).

Table 4-1. Advantages and Disadvantages of Different Types of Gloves

ADVANTAGES

Gloves are sized to fit, permitting
greater movement during surgical
procedures.

Inexpensive exam gloves are one
quarter to one third the cost of
surgical gloves and usually are
available in most countries.

Inexpensive; can be rewashed and
reused many times. The thick
rubber surface helps to protect
cleaning personnel and waste

DISADVANTAGES

Expensive; do not use for tasks where other
types of gloves can be worn.

Usually, only small, medium and large sizes;
may not be available in every country. When
exam gloves are not available, used latex
surgical gloves may be washed and steamed
for reuse in patient care tasks requiring exam
gloves.

Not available in every country. If not
available, double gloving using either new
examination or reprocessed surgical gloves
provides some protection.

handlers.

* When surgical gloves are reused, they must be checked carefully for tears or cuts before final processing (Bagg, Jenkins and

Adapted from: Tietjen, Cronin and McIntosh 1992.

Examination Gloves

Deciding which type of examination glove is best for a task (if a choice is

available) should be determined by the degree of risk of exposure (low or
high risk) to blood or potentially infected body fluids, the length of the
procedure and possibility of allergy to latex or, rarely, nitrile.

® Vinyl examination gloves are the least expensive of the three types

Note: When using latex
rubber gloves, do not use

contain mineral oil,
petroleum jelly (Vaseline)
or lanolin to protect your
hands, because they may
cause the gloves to break
down within minutes.

hand cream or lotions that o

generally available. They are good for short tasks that involve minimal
stress on the glove and low risk of exposure. They are loose-fitting
(baggy), have limited elasticity and tear easily. Suggested use would
be for briefly suctioning endotracheal secretions, emptying emesis
basins and removing an IV line. (If they are the only type of
examination glove available and the risk of exposure to blood and
body fluids is high, change them frequently and consider double gloving.)

Natural rubber latex examination gloves provide the best protection.
They are preferred for surgical procedures and tasks of moderate to
high risk such as exposure to blood or potentially contaminated body
fluids. They should not be used by staff with known or suspected
allergy to latex or for prolonged (>1 hour) contact with high-level
disinfectants such as glutaraldehyde (may cause loss of effectiveness
due to breakdown of latex).

Nitrile examination gloves are the preferred choice for staff with latex
allergy and may be used for activities of moderate to high risk. Nitrile
gloves have many of the same characteristics as latex but have better
resistance to oil-based products. Staff with known allergy to nitrile
compounds should not use nitrile gloves.
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GLOVE REQUIREMENTS FOR CLINICAL PROCEDURES

Listed in Table 4-2 are common medical and surgical procedures that may
require the use of protective gloves and the type of glove and or
processing required. Sterile disposable surgical gloves always can be used,
but because of their high cost should only be used when necessary. If the
risk of endospores is not high (e.g., cesarean section or laparotomy), high-
level disinfected surgical gloves are an acceptable alternative. (See
Chapter 1 for discussion.)*

Instructions are provided in Appendix C for how to process surgical gloves
and either sterilize or high-level disinfect them, and how to store them safely.

Table 4-2. Glove Requirements for Common Medical and Surgical Procedures
TASK OR ACTIVITY ARE GLOVES PREFERRED ACCEPTABLE
NEEDED? GLOVES*® GLOVES

Blood pressure check No

Temperature check No

Injection No

Blood drawing Yes Exam” HLD Surgical®

IV insertion and removal Yes Exam” HLD Surgical’

Pelvic examination Yes Exam HLD Surgical’

IUD insertion (loaded in sterile package and Yes Exam HLD Surgical’

inserted using no-touch technique)

IUD removal (using no-touch technique) Yes Exam HLD Surgical’

Manual vacuum aspiration (using no-touch Yes Exam HLD Surgical’

technique)

Norplant implants insertion and removal Yes Sterile Surgical® HLD Surgical®

Vaginal delivery Yes Sterile Surgical® HLD Surgical®

Cesarean section or laparotomy Yes Sterile Surgical® HLD Surgical’

Vasectomy or laparoscopy Yes Sterile Surgical® HLD Surgical’

Handling and cleaning instruments Yes Utility Exam or
HLD Surgical’

Handling contaminated waste Yes Utility Exam or
HLD Surgical’

Cleaning blood or body fluid spills Yes Utility Exam or
HLD Surgical’

* Although sterile gloves may be used for any surgical procedure, they are not always required. In some cases, examination

or HLD surgical gloves are equally safe and less expensive.

® This includes new, “never” used individual or bulk-packaged examination gloves (as long as boxes are stored properly).

¢ When sterilization equipment (autoclave) is not available, high-level disinfection is the only acceptable alternative.

4 Reprocessed surgical gloves.

Adapted from: Tietjen, Cronin and Mclntosh 1992.

* Martin et al (1988) has reported that reprocessing surgical gloves more than three times usually is not cost-effective.
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ACCIDENTAL CONTAMINATION OF STERILE OR HIGH-LEVEL DISINFECTED

SURGICAL GLOVES

Remember: Surgical staff
wearing sterile or high-
level disinfected gloves
should be careful not to
contaminate gloved hands
inadvertently by touching
nonsterile items and
unprepped skin or mucous
membranes.

Sterile Glove

High-Level
Disinfected Glove

There are several ways to contaminate sterile or high-level disinfected
surgical gloves:

tearing or puncturing the glove,

touching any nonsterile or high-level disinfected object with the
glove, or

touching the outside of a glove with an ungloved hand.

Regloving after contamination. To reglove after contaminating a glove
during a surgical procedure:

® Remove contaminated glove by the cuff and, if reusing, place it in a
0.5% chlorine solution for decontamination; otherwise, put in waste
container.

® Have the circulating nurse open the sterile glove pack, laying the glove
package on a clean surface.

® Pick up the sterile glove with the gloved hand and put on the
replacement glove in the usual manner.

Alternatively:

® Have the circulating nurse open the sterile glove package; then have
the surgical assistant or scrub nurse, who is gloved, remove a sterile
glove and hold the glove open by the cuff.’ Put hand into the glove
without touching the outside of the glove.

® Adjust the glove after the surgical assistant or scrub nurse lets go of
the cuff (Sorensen and Luckman 1979).

® Have the circulating nurse pick up the replacement glove with high-
level disinfected forceps.

® Grasp the replacement glove by the turned-down cuff and put on the
glove in the usual manner.

Alternatively:

°

Have the circulating nurse remove a replacement glove from the high-
level disinfected container with forceps. Have the surgical assistant,

? If the assistant or scrub person’s gloves are contaminated with blood or body fluids, have someone with uncontaminated
sterile gloves pick up and hold the replacement sterile glove.

4-6
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who is gloved, take the glove and hold it open by the cuff.* Put hand
into the glove without touching the outside of the glove.

® Adjust the glove after the surgical assistant or scrub nurse lets go of
the cuff.

SOME DOs AND DON’Ts ABOUT GLOVES

® Do wear the correct size glove, particularly surgical gloves. A poorly
fitting glove can limit your ability to perform the task and may be
damaged (torn or cut) more easily.

® Do change surgical gloves periodically during long cases as the
protective effect of latex rubber gloves decreases with time and
inapparent tears may occur.

® Do keep fingernails trimmed moderately short (less than 3 mm or 1/8
inch beyond the finger tip) to reduce the risk of tears.

® Do pull gloves up over cuffs of gown (if worn) to protect the wrists.

® Do use water-soluble (nonfat-containing) hand Ilotions and
moisturizers often to prevent hands from drying, cracking and
chapping due to frequent handwashing and gloving.

® Don’t use oil-based hand lotions or creams, because they will damage
latex rubber surgical and examination gloves.

® Don’t use hand lotions and moisturizers that are very fragrant
(perfumed) as they irritate the skin under gloves.

® Don’t store gloves in areas where there are extremes in temperature
(e.g., in the sun, or near a heater, air conditioner, ultraviolet light,
fluorescent light or X-ray machines). These conditions may damage
the gloves (cause breakdown of the material they are made of), thus
reducing their effectiveness as a barrier.

ALLERGIC REACTIONS TO GLOVES

Allergic reactions to latex rubber gloves are being increasingly reported
among healthcare workers of all types, including housekeepers, laboratory
workers and dentists. (Allergic reactions to nitriles also occur, but less
frequently.) If possible, nonlatex (nitrile) or low-allergen latex gloves
should be used if allergy is suspected. In addition, wearing powder-free
gloves is recommended. (Powdered gloves may result in more reactions
because the powder from the gloves carries the latex particles in the air.) If
this is not possible, then wearing cloth or vinyl gloves beneath latex
gloves may help to prevent skin sensitization. It will not, however, prevent
sensitization of the mucous membranes of the eyes and nose if these
gloves are powdered (Garner and HICPAC 1996).

* If the assistant or scrub person’s gloves are contaminated with blood or body fluids, have someone with uncontaminated
high-level disinfected gloves pick up and hold the replacement sterile glove.
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PERSONAL PROTECTIVE EQUIPMENT AND DRAPES

BACKGROUND

Infection Prevention Guidelines

KEY CONCEPTS you will learn in this chapter include:

Which personal protective equipment (PPE) and practices are effective
What the limitations of PPE are

What the various types of drapes are

How to use drapes appropriately

Healthcare workers are confronted each day with the difficult task of
working safely within a hazardous environment. Today, the most common
occupational risk faced by healthcare personnel is contact with blood and
body fluids during routine patient care. This exposure to pathogens
increases their risk for serious infection and possible death. Health
workers in some occupational settings, such as surgery and delivery
rooms, have a higher risk of exposure to these pathogens than in all other
departments combined (Gershon and Vlahov 1992; Gershon and Zirkin
1995). Because of this increasing risk, better infection prevention
guidelines and practices are needed to protect staff working in these areas.
Moreover, staff members who know how to protect themselves from
blood and body fluid exposures and consistently use these measures will
also help protect their patients.

While there is a growing awareness of the seriousness of AIDS, as well as
hepatitis C, and how they are acquired in the workplace, many healthcare
staff do not perceive themselves to be at risk. Moreover, even those that
do perceive the risk do not regularly use protective equipment such as
gloves, or other practices (e.g., handwashing) available to them. This is
due in part to a mistaken belief that AIDS is largely confined to certain
“at-risk” groups—sex workers, IV drug users or homosexuals. Although
this may have been true several years ago, in 2002 WHO estimated that
more than 40 million people were infected with HIV around the world and
that the virus is increasingly affecting the heterosexual population and
spreading to nonurban areas.

Ongoing research has identified several psychosocial and organizational
factors that may contribute to lack of compliance by healthcare staff. The
most important of these are perceived to be:
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® poor safety conditions for staff working in hospitals and clinics, and

® conflict of interest between providing the best patient care and
protecting oneself from exposure (Gershon 1996).

Finally, a study by the Institute of Medicine (1996) in the US implicated
insufficient staffing and/or staff lacking the required knowledge and skills
to meet the increased workload as important factors contributing to work-
related injuries of nurses in hospitals. This situation also exists in most
countries with limited resources as well.

PERSONAL PROTECTIVE EQUIPEMENT

Protective barriers, now commonly referred to as personal protective
equipment (PPE), have been used for many years to protect patients from
microorganisms present on staff working in the healthcare setting. More
recently, with the emergence of AIDS and HCV and the resurgence of
tuberculosis in many countries, use of PPE now has become important for
protecting staff as well.

While some PPE, such as clean examination gloves, are extremely
important in reducing the risk of transmission, others (e.g., cloth caps and
shoe covers) continue to be used without convincing evidence of their
effectiveness (Larson et al 1995). In fact, some common practices, such as
having all staff in the operating room, not just the surgical team, wear
masks, may increase costs while providing minimal, if any, protection to
patients (Mitchell 1991). In addition, to be effective, PPE must be used
correctly. For example, surgical gowns and drapes have been shown to
prevent wound infection only when dry. When wet, cloth acts as a wick or
sponge to draw bacteria from skin or equipment up through the fabric that
can then contaminate a surgical wound (Figure 5-1).

Figure 5-1. Bacterial Transfer Through Fabric
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As a consequence, hospital administrators, supervisors and healthcare
workers need to be aware not only of the benefits and limitations of
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What Is Personal
Protective Equipment?

Remember: Wearing
gloves does not replace
handwashing or use of
antiseptic handrubs.
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specific PPE, but also of the actual role PPE play in preventing infection
so that they can use them effectively and efficiently.

Personal protective equipment includes: gloves, masks/respirators, eyewear
(face shields, goggles or glasses), caps, gowns, aprons and other items. In
many countries caps, masks, gowns and drapes are made of cloth or paper.
The most effective barriers, however, are made of treated fabrics or
synthetic materials that do not allow water or other liquids (blood or body
fluids) to penetrate them. These fluid-resistant materials are not, however,
widely available because they are expensive. Lightweight cotton cloth
(with a thread count of 140/inch?) is the material most commonly used for
surgical clothing (masks, caps and gowns) and drapes in many countries.
Unfortunately, lightweight cotton does not provide an effective barrier
because moisture can pass through it easily, allowing contamination.
Denims, canvas and heavy twill, on the other hand, are too dense for steam
penetration (i.e., they cannot be sterilized), are hard to wash and take too
long to dry. When fabric is used, it should be white or light in color in
order to show dirt and contamination easily.

Caps, masks or drapes made from paper should never be reused
because there is no way to properly clean them. If you can’t
wash it, don’t reuse it!

Examples of how PPE can reduce the risk of spreading microorganisms
and who (patients, staff or the community) the equipment protects are
shown in Table 5-1.

In the following sections, the PPE that has proven to be effective is
described as well as some commonly used items not shown to be effective.

Types of Personal Protective Equipment

Gloves protect hands from infectious materials and protect patients from
microorganisms on staff members’ hands. They are the most important
physical barrier for preventing the spread of infection, but they must be
changed between each patient contact to avoid cross-contamination. For
example, examination gloves should be worn when handling blood, body
fluids, secretions and excretions (except sweat), contaminated surfaces or
equipment, and when touching nonintact skin or mucous membranes. (The
appropriate use of gloves is discussed in detail in Chapter 4.)

Masks should be large enough to cover the nose, lower face, jaw and
facial hair (Figure 5-2). They are worn in an attempt to contain moisture
droplets expelled as health workers or surgical staff speak, cough or
sneeze, as well as to prevent accidental splashes of blood or other
contaminated body fluids from entering the health workers’ nose or
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mouth. Unless the masks are made of fluid-resistant materials, however,
they are not effective in preventing either very well.

WHERE
MICROORGANISMS ARE
FOUND

Healthcare staff
hair and scalp
nose and mouth
body and skin
hands

Patient’s mucous membranes
and nonintact skin

Patient’s blood and body fluids

Patient’s unprepped skin

Clinic or hospital environment

Table 5-1. How Personal Protective Equipment Blocks the Spread of Microorganisms

HOW BARRIERS TO STOP WHO THE BARRIER
MICROORGANISMS THE SPREAD OF PROTECTS
ARE SPREAD MICROORGANISMS
shedding skin or hair cap patient
coughing, talking mask patient
shedding skin or hair scrubsuit, covergown patient
touching gloves, handwashing or patient
waterless antiseptic
handrub
touching gloves patient and staff
splashing or spraying gloves, eyewear, mask, staff
drapes, apron
touching (contact) instrument processing patient
utility gloves, staff
accidental exposure with protective footwear, staff

contaminated needles and
scalpel blades

infectious waste

touching

touching

decontamination and
disposal; use a Safe or
Neutral Zone during
surgery

utility gloves, plastic bags
and disposal

skin prep, drapes, gloves
gloves, handwashing

dressings

staff and community

patient
staff and their family

staff and community

Masks are made from a variety of materials ranging from lightweight
cotton, gauze or even paper to synthetics, some of which are fluid-
resistant. Masks made from cotton or paper are very comfortable but not
fluid-resistant or effective as a filter. Masks made from synthetics can
provide some protection from large-particle droplets (> 5 pm in size)
spread by coughs or sneezes from a healthcare worker who is close (less
than 3 feet/l meter) to a patient. They are, however, somewhat
uncomfortable to wear (difficult to breath through). Even the best surgical
masks, however, are not designed to provide a tight enough fit (face seal)
to prevent air leakage around the edges. Thus, they do not effectively filter
inhaled air (Chen and Welleke 1992) and should no longer be
recommended for that purpose.

Infection Prevention Guidelines
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Figure 5-2. Masks

both ties secured

N

pleats unfold
to conform to
face

<4——tics long

¢ pleats in fabric I

2 layers of fabric

When removing, handle masks by the strings as the center of the
mask contains the most contamination (Rothrock, McEwen and
Smith 2003).

The true need for all operating room staff to wear a surgical mask as a
means of preventing wound infection is questionable. Study results are
conflicting, but even the authors of those showing no increase in wound
infection rates acknowledge that masks should be worn by the surgeon and
all staff who are scrubbed, in case of sneezing or coughing (Mitchell
1991). Thus, at present, the primary reason for wearing masks, especially
those made of cotton gauze or paper (materials that are not fluid-resistant),
is to provide some protection to the wearer from splashes or sprays of a
patient’s blood or potentially contaminated body fluids from entering the
nose and mouth.

Respirators are specialized types of masks, called particulate respirators,
that are recommended for situations in which filtering inhaled air is
deemed important (e.g., for the care of a person with pulmonary
tuberculosis). They contain multiple layers of filter material and fit the
face tightly. They are considerably more difficult to breathe through and
more expensive than surgical masks. Evidence that use of these
specialized masks is effective is lacking.

Eyewear protects staff in the event of an accidental splash of blood or
other body fluid by covering the eyes. Eyewear includes clear plastic
goggles, safety glasses, face shields and visors. Prescription glasses or
glasses with plain lenses also are acceptable (Figure 5-3). Masks and
eyewear or face shields should be worn when performing any task where
an accidental splash into the face is likely (e.g., performing cesarean
section or vaginal delivery or when cleaning instruments). If face shields
are not available, goggles or glasses and a mask can be used together.
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Figure 5-3. Eyewear
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Caps are used to keep the hair and scalp covered so that flakes of skin and
hair are not shed into the wound during surgery. Caps should be large
enough to cover all hair. While caps provide some protection to the
patient, their primary purpose is to protect the wearer from blood or body
fluid splashes and sprays.

Scrubsuits or covergowns are worn over, or instead of, street clothes.
The main use of covergowns is to protect the healthcare workers’ clothing.
Scrubsuits usually consist of drawstring pants and a shirt. A V-neck shirt
must not be cut so low as to slide off the wearer’s shoulders or expose
men’s chest hair. There is little evidence that scrubsuits are needed during
routine procedures when soiling of clothes is not likely (Goldman 1991).
For example, in two studies, having personnel wear isolation gowns, caps
and masks was not successful in reducing infection risk for patients as
measured by infection or colonization (Donowitz 1986; Haque and Chagla
1989).

Surgical gowns were first used to protect patients from microorganisms
present on the abdomen and arms of healthcare staff during surgery.
Surgical gowns made of fluid-resistant materials do play a role in keeping
blood and other fluids, such as amniotic fluid, off the skin of personnel,
particularly in operating, delivery and emergency rooms. Lightweight
cloth gowns, however, which are generally all that are available in most
countries, offer little protection. Under these circumstances, if large spills
occur, the best thing to do is shower or bathe as soon as possible after
completing the operation or procedure. If surgical gowns are worn, sleeves
should either taper gently toward the wrists or end with elastic or ties
around the wrists. (Large, droopy sleeves invite accidental contamination.)

Infection Prevention Guidelines
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In addition, the cuffs of the surgical gloves should completely cover the
end of the sleeves.

Aprons made of rubber or plastic provide a waterproof barrier along the
front of the health worker’s body (Figure 5-4). An apron should be worn
when cleaning or during a procedure in which blood or body fluid spills
are anticipated (e.g., cesarean section or vaginal delivery). Aprons keep
contaminated fluids off the healthcare worker’s clothing and skin. In
surgery, wearing a clean plastic apron over the scrubsuit will not only help
prevent the surgeon or assistant from being exposed to blood or body
fluids (e.g. amniotic fluid), but also prevent the surgeon’s or assistant’s
abdominal skin from being a source of contamination to the patient
(Moylan and Kennedy 1980).

Figure 5-4. Aprons
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Footwear is worn to protect feet from injury by sharps or heavy items that
may accidentally fall on them. For this reason, sandals, “thongs” or shoes
made of soft materials (cloth) should not be worn. Rubber boots or leather
shoes provide more protection, but they must be kept clean and free of
contamination from blood or other body fluid spills. Shoe covers are
unnecessary if clean, sturdy shoes are available for use only in the surgical
area. One study suggests that cloth or paper shoe covers may increase
contamination because they allow blood to soak through to shoes and they
are often worn outside the operating room where they are then removed
with ungloved hands (Summers et al 1992).

In many countries, drapes are usually made of hemmed linen squares of
varying sizes. They are used to create an operative field around an
incision, wrap instruments and other items for sterilization, cover tables in
the operating room and keep clients warm during surgical procedures (OR
Manager 1990a). The main types of drapes are:
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Using Drapes for
Surgical Procedures

Remember: Once a sterile
drape touches the patient’s
skin, it is no longer sterile.

® Towel drapes are used for drying hands, squaring off the operative
site (several towel drapes are needed for this) and wrapping small
instruments and syringes. They are often made of heavier cotton cloth
than other linen items, which makes them somewhat more water-
resistant.

® Drapes or lap sheets are used for covering the patient. They are large,
usually made of lightweight cotton and provide only limited protection
to patients or staff.

® Site drapes are made of cotton and have a circular opening in the
center that is placed over the prepped operative site (Figure 5-5).
These drapes are primarily intended for use with minor surgical
procedures (small incisions).

Figure S-5. Site Drape Sheet

All edges
hemmed

® Pack wrapper drapes, large drapes that become a table cover when
the sterile instrument pack is opened. This drape only needs to be large
enough for wrapping the instruments and, when opened, to cover the
tabletop completely.

Using sterile towel drapes to create a work area around the incision limits
the amount of skin that needs to be cleaned and prepped with antiseptic
solution prior to placing the drapes. Although this area is often called the
“sterile field,” it is only briefly sterile. As shown in Figure 5-1, cloth
drapes allow moisture to soak through them and can help spread organisms
from skin, even after surgical cleansing with an antiseptic agent, into the
incision. Thus, neither gloved hands (sterile or high-level disinfected) nor
sterile or high-level disinfected instruments and other items should touch
the towel drapes once they are in place. Because cloth drapes do not serve
as an effective barrier, clean, dry towel drapes can be used if sterile towel
drapes are not available.

The way in which the operative site is prepared and draped depends on the
type of procedure to be performed. The following guidelines for draping
are designed to reduce overuse of costly sterile items and to avoid
unnecessary draping:

Infection Prevention Guidelines



Remember: Lap sheets do
not need to cover the entire
patient.

Remember: Sterile cloth
drapes do not replace good
aseptic technique.
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All drapes should be applied around a completely dry, widely prepped
area.

If sterile drapes are used, sterile or high-level disinfected surgical
gloves should be worn when placing the drapes. (When putting drapes
in place, care must be taken not to touch the patient’s body with gloved
hands.)

Drapes should be handled as little as possible and should never be
shaken or flapped. Always hold drapes above the area to be draped,
and discard the drape if it falls below this area.

Minor Surgical Procedures (Norplant implants insertion or removal or
minilaparotomy)

Use a site drape that allows at least 5 cm (or 2 inches) of open skin
around the incision (Figure 5-6). Alternatively, towel drapes can be
used. (If sterile site or towel drapes are not available, clean, dry drapes
can be used.)

Figure 5-6. Placing a Site Drape

site drape in place

Place the hole in the drape over the prepped incision site and do not
move it once it has touched the skin.

If the site drape is not sterile, put on sterile or high-level disinfected
gloves after placing the drape on the patient to avoid contaminating
the gloves.

Major Surgical Procedures (laparotomy or cesarean section)

Use large drapes or lap sheets to cover the patient’s body if it is
necessary to keep her warm. These drapes do not need to be sterile
because they will not be near the incision site (Belkin 1992). They
should be clean and dry.

After cleansing the skin with an antiseptic agent, place the towel
drapes to square off the incision site (allow at least 5 cm, or 2 inches,
of open skin around all sides of the proposed incision site).

Begin by placing the towel drape closest to you to decrease the chance
of contamination (Figure 5-7). Holding one side of the drape, allow
the other side to touch the abdominal skin about 2 inches away from
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Note: Avoid reaching
across the incision site
unless it has been draped.

the proposed incision site. Gently drop the rest of the drape onto the
abdomen. Once in place, the drape should never be moved closer to
the incision. It can, however, be pulled away from it.

® Place three additional drapes (2, 3 and 4) to square off the work area as
shown in Figure 5-7.

Figure 5-7. Squaring Off a Work Area
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® Use nonperforating towel clips to secure the corners of the towel
drapes.

During Procedures

Do not use the patient’s body or the draped area for placing instruments.
Placing sterile or high-level disinfected instruments or other items on
drapes, even if they were sterile initially, will contaminate them. Also,
doing this may make the items harder to find and may cause them to fall
off the operating room table if the patient moves. If an instrument stand
(Mayo) covered with a sterile towel or drape is not available, a sterile or
high-level disinfected plastic or metal instrument tray can be placed on the
drape covering the patient and used to hold instruments during the
procedure.

If a drape is torn or cut during a procedure, it should be covered with a
new drape. Do not, however, place new drapes on top of a drape that has
become wet. There is no evidence that this is effective in creating a barrier
(OR Manager 1990b).

As drapes wear out and new drapes are needed, try to buy
replacement drapes that have a high thread count.

See Chapter 13 for information on processing linens (caps, gowns, masks
and drapes).

Infection Prevention Guidelines
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MAKING THE WORKPLACE SAFER

REFERENCES

Infection Prevention Guidelines

Despite the limited success of educational programs aimed at changing
healthcare worker behavior regarding use of PPE, primary prevention
must continue to be the focus of future actions. To be more successful,
efforts designed to make the workplace environment safer should be
directed to all cadres of health workers—not just physicians and nurses.
For example, in some countries, with the exception of operating room
personnel, housekeeping staff have the highest rate of needlesticks injuries
caused by used needles being incorrectly discarded in wastebaskets.

Improving compliance following educational and behavior change efforts
can be enhanced if:

® There is consistent support by hospital administrators of the
recommended safety efforts (e.g., identified deficiencies are corrected,
dangerous practices are eliminated and staff are actively encouraged to
seek inexpensive, doable solutions).

® Supervisors regularly provide feedback and reward appropriate
behavior (e.g., handwashing between patient contacts).

® Role models, especially physicians and other senior staff and faculty,
actively support recommended infection prevention practices and
model appropriate behavior (Lipscomb and Rosenstock 1997).

Moreover, making the recommendations appropriate and easy for staff to
use and monitor can lead to better compliance and health worker safety.
Finally, because healthcare is a wvitally important and rewarding
profession, it is the responsibility of all healthcare professionals to help
create a safer environment for patients and fellow workers.
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SIX

SURGICAL ANTISEPSIS

KEY CONCEPTS you will learn in this chapter include:

What the causes of wound infections are
What the safest and most effective antiseptics are

How to use antiseptics and perform surgical antisepsis

How to prevent contamination of antiseptics

Although considerable progress has been made in understanding the cause
and prevention of surgical site infections during the past 100 years,
postoperative wound infections (incisional and deep) remain a leading cause
of nosocomial (hospital-acquired) infections, especially in developing
countries. The vast majority of postoperative incisional or superficial wound
infections are caused by microorganisms (usually bacteria or sometimes
fungi) normally found on the patient’s skin or from mucous membranes
adjacent to the surgical site, and less often from other sites (e.g., nose, mouth
or respiratory tract in abdominal operations). By contrast, microorganisms
from the hands of the surgeon or assistant are seldom the cause of incisional
surgical site infections (Galle, Homesley and Rhyne 1978), nor are organisms
present in the operating room or on other surgical staff.

Preoperative surgical antisepsis consists of three processes (hand hygiene and
gloving of surgical team members combined with applying an antiseptic
agent to the surgical site) designed to block transmission of infectious agents
into the surgical wound. The effectiveness of handwashing followed by
briefly applying a waterless, alcohol-based antiseptic handrub or antiseptic
solution in reducing the number of bacteria and fungi on hands has been
amply documented (Galle, Homesley and Rhyne 1978; Larson et al 2001). In
fact, one large, 10-year prospective study found no postoperative wound
infections after 141 operations during which the surgeon’s glove was
punctured (Cruse and Foord 1980). In addition, preoperative skin preparation
using an antiseptic agent, when done correctly, has been shown to effectively
reduce both transient and resident skin flora, as well as infection rates (Platt
and Bucknall 1984).

Whether a postoperative infection occurs depends on several risk factors, the
most important being:



Surgical Antisepsis

DEFINITIONS

® number of microorganisms entering the wound;
® type and virulence (ability to cause disease) of the bacteria;

® strength of the patient’s defense mechanisms (e.g., status of the immune
system); and

® cxternal factors, such as the patient being in the hospital several days
before the surgery or duration of the surgery (>4 hours)."

Thus surgical antisepsis, by limiting the type and number of microorganisms
transferred into the wound during surgery, plays an important, but not
necessarily major, role in preventing postoperative wound infections.

® Antiseptic or antimicrobial agent (terms used interchangeably).
Chemicals that are applied to the skin or other living tissue to inhibit or kill
microorganisms (both transient and resident) thereby reducing the total
bacterial count. Examples include alcohols (ethyl and isopropyl), dilute
iodine solutions, iodophors, chlorhexidine and triclosan. (See Appendix B
for complete listing of uses, effectiveness, advantages and disadvantages.)

® Antisepsis. Process of reducing the number of microorganisms on skin,
mucous membranes or other body tissue by applying an antimicrobial
(antiseptic) agent.

SELECTION OF ANTISEPTICS

While plain soap and clean water physically remove dirt and other material as
well as some transient microorganisms from the skin, antiseptic solutions kill
or inhibit almost all transient and many resident microorganisms, including
most vegetative bacteria and many viruses. Antiseptics are designed to remove
as many microorganisms as possible without damaging or irritating the skin or
mucous membrane on which they are used. In addition, some antiseptic
solutions have a residual effect, meaning their killing action continues for a
period of time after they have been applied to skin or mucous membranes.

Many chemicals qualify as safe antiseptics. Table 6-1 lists several
recommended antiseptic solutions, their microbiologic activity and their
potential uses. (The grading system used in this table is excellent, good, fair,
and none.) The most frequently used antiseptics are chlorhexidine gluconate,
which is contained in Hibitane®, Hibiscrub®, and iodophors such as
Betadine® and Wescodyne®. Not listed in Table 6-1 is Savlon™, which
contains chlorhexidine and is available throughout the world, because it is
largely sold as concentrated solution that is then diluted with water. In many
countries, the concentration used is less than 1%, which is too low to be
effective.

' The factors responsible for postoperative wound infections are discussed in more detail in Chapter 23.
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Table 6-1. Antiseptics: Microbiologic Activities and Potential Uses

GROUP

Alcohols
(60-90% ethyl or

isopropyl)

Chlorhexidine (2—4%)
(Hibitane, Hibiscrub)

Iodine preparations
(3%)

Iodophors (7.5-10%)
(Betadine)

Para-chloro-
metaxylenol (PCMX)
(0.5-4%)

Triclosan (0.2—2%)

Gram-
Positive

Excellent

Excellent

Excellent

Excellent

Good

Excellent

Most
Gram-
Negative

Excellent

Good

Excellent

Excellent

Excellent

Good

ACTIVITY AGAINST
BACTERIA
Relative
TB Viruses Fungi Endospores Speed of
Action
Excellent Excellent Excellent None Fast
Fair Excellent Fair None Intermediate
Excellent Excellent Good Fair Intermediate
Fair Good Good None Intermediate
Fair Good Fair Unknown Slow
Fair Excellent None Unknown  Intermediate

Adapted from: Boyce and Pittet 2002; Olmsted 1996.

Affected
by
Organic
Matter

Moderate

Slight

Marked

Moderate

Minimal

Minimal

POTENTIAL USES

Surgical Skin
Scrub Preparation
Yes Yes
Yes Yes
No Yes
Yes Yes
No Yes
Yes No

Comments

Not for use on
mucous membranes

Not good for
physical cleaning
of skin, no
persistent activity

Has good persistent
effect

Toxicity to ears
and eyes

Not for use on
mucous membranes

Can burn skin so
remove after
several minutes

Can be used on
mucous membranes

Penetrates the skin
and should not be
used on newborns

Acceptability on
hands varies
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USE OF ANTISEPTICS

Hand Hygiene

Skin Preparation Prior
to Surgical Procedures

Although antiseptics are sometimes used as disinfectants (e.g., Savlon or
Dettol”) for processing instruments and other inanimate objects, they are not
designed for this use. They do not have the same killing power as chemical
disinfectants (e.g., glutaraldehydes, hypochlorite and peroxides) and should
not be used for this purpose (Rutala 1996).

Additional information, including advantages and disadvantages of
commonly used antiseptics, is presented in Appendix B.

Antimicrobial soaps or detergents are no more effective than plain soap and
clean water in reducing the risk of infection when used for routine
handwashing, provided the water quality is satisfactory (Pereira, Lee and
Wade 1997). Water that contains large amounts of particulate matter (makes
the water cloudy) or is contaminated (high bacteria count) should not be used
for performing a surgical handscrub”. In addition, antimicrobial soaps are
costly and are more irritating to the skin than plain soap. Detailed
instructions for performing a surgical handscrub using either an antiseptic
solution or antiseptic handrub are presented in Chapter 3 and Appendix A.

Although skin cannot be sterilized, applying an antiseptic solution minimizes
the number of microorganisms around the surgical wound that may
contaminate and cause infection.

Instructions

STEP 1: Do not shave hair around the operative site. Shaving increases the
risk of infection 5-10 fold because the tiny nicks in the skin provide an ideal
setting for microorganisms to grow and multiply (Nichols 1991; Seropian
and Reynolds 1971). If hair must be cut, trim the hair close to the skin
surface with scissors immediately before surgery.

STEP 2: Ask the patient about allergic reactions (e.g., to iodine
preparations) before selecting an antiseptic solution.

STEP 3: If the skin or external genital area is visibly soiled, gently wash it
with soap and clean water and dry the area before applying the antiseptic.

Select the antiseptic solution from the following recommended products:

® Alcohol-based solutions (tinctures) of iodine or chlorhexidine

® Alcohols (60-90% ethyl, isopropyl or “methylated spirit”) (see
Appendix B)

* If tap water is cloudy, most particulates (debris and organic material) can be removed by filtering through four layers of
moderately woven cotton cloth, such as cheese cloth or old sari material, before boiling or treating with dilute chlorine (sodium
hypochlorite) solution (Colwell et al 2003; Huq et al 1996).

6-4
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® Chlorhexidine gluconate (2-4%) (e.g., Hibitane, Hibiscrub, Hibiclens®)

® Chlorhexidine gluconate and cetrimide, various concentrations at least
2% (e.g., Savlon)

® Jodine (3%); aqueous iodine and alcohol-containing (tincture of iodine)
products

® Jodophors (7.5-10%), various other concentrations (e.g., Betadine)

Note: Do not allow the ® Chloroxylenol (Para-chloro-metaxylenol or PCMX) (0.5-3.75%), various

antiseptic to pool other concentrations (e.g., Dettol)
underneath the client’s

body; this can irritate the
skin.

STEP 4: Using dry, high-level disinfected forceps and new cotton or gauze
squares soaked in antiseptic, thoroughly cleanse the skin.” Work from the
operative site outward for several centimeters. (A circular motion from the
center out helps to prevent recontamination of the operative site with local
skin bacteria.)

STEP 5: Allow the antiseptic enough time to be effective before beginning
the procedure. For example, when an iodophor is used, allow 2 minutes or
wait until the skin is visibly dry before proceeding, because free iodine, the
active agent, is only released slowly (see Appendix B).

INSTRUCTIONS FOR CERVICAL OR VAGINAL PREPARATION

For cervical and vaginal antisepsis, prior to inserting a uterine elevator for
minilaparotomy or doing an endometrial biopsy, select an aqueous (water-
based) antiseptic such as an iodophor (povidone-iodine) or 2-4%
chlorhexidine gluconate (e.g., Hibiclens or Savlon if properly prepared). Do
not use alcohols or alcohol-containing preparations, such as Dettol.
Alcohols burn, and they also dry and irritate mucous membranes that in turn
promote the growth of microorganisms. In addition, hexachlorophene
(pHisoHex®) is neurotoxic (Larson 1988) and should not be used on mucous
membranes, such as the vaginal mucosa, because it is readily absorbed
(Larson 1995).

STEP 1: Ask the patient about allergic reactions (e.g., to iodine
preparations) before selecting an antiseptic solution.

STEP 2: If the external genital area is visibly soiled, gently wash it with soap
and clean water and dry the area before applying the antiseptic.

STEP 3: After inserting the speculum, apply antiseptic solution liberally to
the cervix and vagina (two times). It is not necessary to prep the external
genital area with antiseptic solution if it appears clean.

STEP 4: If an iodophor is used, allow time (2 minutes) before proceeding.

? The cotton or gauze swabs or pads do not need to be made up from sterile items. Clean, new (not reprocessed) cotton or gauze
swabs can be used, because they do not contain harmful organisms and will be touching only noncritical (intact skin) and
semicritical (mucous) membranes (Spaulding 1968).
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Skin Preparation for

Injections

According to WHO and its Safe Injection Global Network (SIGN),
“swabbing of clean skin—with an antiseptic solution—prior to giving an
injection is unnecessary,” because in controlled trials no infections were
noted. In addition, a review of microbiologic studies did not suggest that
wiping the skin with an antiseptic before giving an intradermal, subcutaneous
or intramuscular injection reduced the risk of infection (Hutin et al 2001).

If the injection site is visibly soiled, wash the site with soap and
water and dry with a clean towel, and then give the injection.*

STORING AND DISPENSING OF ANTISEPTICS

Contamination of every antiseptic agent has been documented.
Microorganisms contaminating antiseptic solutions include Staphylococcus
epidermidis and aureus, gram-negative bacilli, Pseudomonas aeruginosa,
and some endospores. Contaminated antiseptics can cause subsequent
infection when used for handwashing or preparing a client’s skin. The
following can prevent contamination of antiseptic solutions:

® Unless supplied commercially in small quantities, pour the antiseptic into
a small, reusable container for daily use. This prevents evaporation and
contamination. Make sure the correct name of the solution is on the
container each time you refill it. Do not store gauze or cotton wool in
antiseptics because this promotes contamination.

® Establish a routine schedule for preparing new solutions and cleaning
reusable containers. (Solutions are at increased risk of becoming
contaminated after 1 week of storage.) Do not “top off” antiseptic
dispensers.

® Wash reusable containers thoroughly with soap and clean water, rinse
with boiled water if available and drip dry before refilling.

® [Label reusable containers with the date each time they are washed, dried
and refilled.

® (oncentrated antiseptic solutions should be stored in a cool, dark area.
Never store them in direct sunlight or in excessive heat (e.g., upper
shelves in a tin-roofed building).

4 Ppatients receiving injections regularly (e.g., using DMPA for contraception) should be taught to wash the injection site (arm
or buttocks) with soap and clean water just prior to coming to the clinic or receiving the injection at their home.
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SAFE PRACTICES IN THE OPERATING ROOM

BACKGROUND
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KEY CONCEPTS you will learn in this chapter include:

Why the operating room is so risky for patients and staff
Which instruments cause most injuries in the operating room and why

How to avoid injuries from sharps

How to manage exposure to blood and potentially contaminated body
fluids

“The operating room is clearly one of the most hazardous
environments in the healthcare delivery system. By
definition, surgery is invasive. Instruments that are designed
to penetrate patients’ tissue can just as easily injure the
provider. Blood is everywhere. Speed is essential.
Emergencies can occur at any time and interrupt routines.
Preventing injuries and exposures [to infectious agents]
under these circumstances is indeed challenging!”

—Julie Louise Gerberding, MD, MPH
Advanced Precautions for Today’s OR (Davis 2001a)

In the past decade, awareness of the risk of exposure to blood and body
fluids containing HIV, HBV and most recently HCV have created a new
era in surgical infection prevention practices. Just as patients must be
protected from wound contamination and infections, so must providers be
protected from intraoperative injuries and exposure to patients’ blood and
other body fluids.

Preventing infections following an operation is a complex process that
begins in the operating room by preparing and maintaining a safe
environment for performing the surgery. Surgical aseptic techniques are
designed to create such an environment by controlling the four main
sources of infectious organisms: the patient, surgical staff, equipment and
the operating room environment. Although the patient is often the source
of surgical infections, the other three sources are important and should not
be overlooked (see Chapter 6).

The science of safety in the surgical unit, whether it is located in a large

specialty hospital or freestanding primary healthcare clinic, has not kept
pace with the urgent need for prevention strategies. Although some of the
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specific recommendations presented in this chapter have not been
evaluated in clinical trials, they have been found over time to be
worthwhile and merit further consideration. Fortunately, the effectiveness
of many of these recommendations—HBV immunization, use of
appropriate personal protective equipment when indicated (see Chapter
5), double gloving, sharps management and the use of blunt needles for
suturing—is well-supported by data.

Specific techniques required to establish and maintain surgical asepsis and
make the surgical environment safer include the following:

® Patient considerations: skin cleaning pre-operatively, skin antisepsis
and wound covering (Chapters 6 and 23)

® Surgical staff considerations: hand hygiene (handwashing and/or
handrub and handrubbing with waterless, alcohol-based antiseptic
agents); use and removal of gloves and gowns (Chapters 3 and 5)

® Equipment and room preparation considerations: traffic flow and
activity patterns as well as housekeeping practices (Chapters 15 and
16) and decontamination, cleaning and either sterilization or high-level
disinfection of instruments, gloves and other items (Chapters 10-12)

® Environmental considerations: maintaining an aseptic operating field
and using safer operating practices and techniques (Chapter 7 and 15)

Because traffic flow, equipment processing and room preparation
requirements are discussed in other chapters, the focus of this chapter will
be on improving the surgical environment (operating room), especially the

practices and techniques that make surgery safer for both the patient and
staff.

® Antisepsis. Process of reducing the number of microorganisms on
skin, mucous membranes or other body tissue by applying an
antimicrobial (antiseptic) agent.

® Asepsis and aseptic technique: Combination of efforts made to
prevent entry of microorganisms into any area of the body where they
are likely to cause infection. The goal of asepsis is to reduce to a safe
level or eliminate the number of microorganisms on both animate
(living) surfaces (skin and tissue) and inanimate objects (surgical
instruments and other items).

® Surgical asepsis. Preparation and maintenance of a reduced (safe)
level of microorganisms during an operation by controlling four main
sources of infectious organisms: the patient, personnel, equipment and
the environment.

Infection Prevention Guidelines
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THE SURGICAL ENVIRONMENT

Which Instruments
Cause Injuries

When Do Injuries
Occur

Infection Prevention Guidelines

The operating room has special characteristics that increase the chance of
accidents. For example, staff often use and pass sharp instruments without
looking or letting the other person know what they are doing. The
workspace is confined and the ability to see what is going on in the
operative field for some members of the team (scrub nurse or assistant)
may be poor. There is, moreover, the need for speed and the added stress
of anxiety, fatigue, frustration and occasionally even anger. Finally, there
is the fact that exposure to blood often occurs without the person’s
knowledge, usually not until the gloves are removed at the end of the
procedure, which prolongs the duration of exposure. The fact that fingers
are frequently the site of minor scratches and cuts further increases the risk
of infection with bloodborne pathogens.

The vast majority of sharps injuries in hospitals occur in the operating
room, and most are due to scalpel and suture-needle injuries, which is not
surprising given that these are the two most frequently used sharps during
operations. Many other items can also cause sharps injuries and glove
tears resulting in exposure to blood. Some of the most important are:

Hypodermic needles

Wire sutures

Laparoscopy and surgical drain trocars

Orthopedic drill bits, screws, pins, wires and saws
Needle point cautery tips

Skin hooks and towel clips

Sharp-pointed scissors and sharp-tipped mosquito forceps

Dissecting forceps

Sharp-toothed tenaculi

Scalpel injuries most often occur when:

® Putting on and taking off the disposable blade
® Passing the scalpel hand to hand between team members

® (utting (e.g., in using fingers to hold or spread tissue or cutting toward
the fingers of the surgeon or assistant)

® Before and after using the scalpel: leaving it on the operative field,
dropping it on your own or the assistant’s foot, and reaching for
scalpels sliding off the drapes

® Placing the scalpel in an over-filled sharps container or a poorly
located container
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The “Hands-Free”
Technique for Passing
Surgical Instruments

7-4

Suture needle injuries most often occur when:

® Loading or repositioning it in the needle holder
® Passing the needle hand to hand between team members

® Suturing: using fingers to hold tissue or to guide the needle, sewing
toward the surgeon or assistant and holding back other tissues by the
surgeon or assistant

® Tying with the needle still attached or left on the operative field

® Before and after using the needle: leaving it on the operative field,
dropping it on your own or the assistant’s foot, and reaching for suture
needles or needles loaded in the needle holder sliding off the drapes

® Placing needles in an over-filled sharps container or a poorly located
container

Not surprisingly, almost all of these injuries can be easily avoided and
with little expense. For example:

® Use a small Mayo forceps (not fingers) when holding the scalpel
blade, when putting it on or taking it off or loading the suture needle.
(Alternatively, use disposable scalpels with a permanent blade that
cannot be removed.)

® Always use tissue forceps, not fingers, to hold tissue when using a
scalpel or suturing.

® Use a “hands-free” technique to pass or transfer sharps (scalpel,
needles and sharp-tipped scissors) by establishing a Safe or Neutral
Zone in the operative field (see below).

® Always remove sharps from the field immediately after use.

® Make sure that sharps containers are replaced when they are only
three-quarters full and place containers as close to where sharps are
being used as conveniently possible (i.e., within arm’s reach).

A safer method of passing sharp instruments (scalpels, suture needles and
sharp scissors) during surgery, called the “hands-free” technique, has
recently been recommended. This technique for sharps is inexpensive,
simple to use, and ensures that the surgeon, assistant or scrub nurse never
touches the same instrument at the same time (Bessinger 1988; Fox 1992).

Instruments passed with the hands-free technique (besides those listed
above) include anything sharp enough to puncture a glove (e.g., trocars,
sharp-tipped mosquito forceps and loaded needle holders). Using the
hands-free technique, the assistant or scrub nurse places a sterile or high-
level disinfected kidney basin, or other suitable small container, on the
operative field between her/himself and the surgeon. The container is
designated as the Safe or Neutral Zone in which sharps are placed before
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Note: To avoid dulling
scalpel blades, use a plastic
container or place a sterile
cloth in a metal container.
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and immediately after use.' For example, the assistant or scrub nurse alerts
the surgeon that a sharp instrument has been placed in or on the Safe
Zone, with the handle pointing toward the surgeon, by saying “scalpel” or
“sharp” while placing it there. The surgeon then picks up the instrument
and returns it to the container after use, this time with the handle pointing
away from her/him.

Another way to do this is to have the assistant or scrub nurse place the
instrument in a container and pass it to the surgeon. The surgeon lifts the
instrument out of the container, which is left on the field until the surgeon
returns the instrument to it. The assistant or scrub nurse then picks up the
container and returns it to the Mayo stand.

DESIGNING SAFER OPERATIONS

Using the least dangerous instrument or device that will effectively
accomplish the task, while at the same time minimizing risks to the patient
and surgical team, should be a goal of any operation. Simple things, such
as a brief pre-op discussion of how sharps will be handled by the surgeon,
assistant or scrub nurse, can be very helpful. Better still is for the surgical
team to review how to make each step in the operation safer, from
securing the towel drapes around the proposed incision with
nonperforating towel clips to using blunt-tipped needles for closure of all
layers except the skin (CDC 1997; Dauleh et al. 1994). Other examples of
instruments or devices that protect the surgical team without sacrificing
patient safety or staff performance are shown in Table 7-1.

In addition, the use of hand-held straight suture needles to close skin
incisions is especially dangerous, with a reported injury rate of 17%, much
higher than with curved needles carried in a needle holder (Davis 2001b).
Anesthesiologists, radiologists and others who close small incisions after
placement of vascular catheters or cut-downs should be made aware of
this hazard.

The risk associated with assisting or being the scrub nurse in surgery may
be reduced by anticipating (preferably knowing) the needs of the surgeon
for each step of the operation in advance. Where procedures are short (30
minutes or less) and/or the surgical steps are straightforward such as a
D&C or cesarean section, this can be accomplished by developing
checklists that lay out each step (or task) in the operation or procedure in
the sequence in which they usually will be performed (i.e., from skin
incision to closure). Reviewing the checklist with the surgical team just
before starting the case and pointing out where deviations may be
necessary will make the planned surgery go more smoothly and with less

1

Various items, such as basins, mats or trays, including part of a sterile instrument stand or a designated area on the

operative field, have been used as the Safe Zone.
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Blunt Needles for
Suturing

risk of injury. An additional advantage of this review is that it can help
protect patients from injury or increased blood loss.

FUNCTION

SKkin incision

Cutting

Hemostasis

Sponging with
gauze while using
a scalpel

Retraction

Sharps transfer

Surgical gloves

Closing
peritoneum (small,
2-3 cm incision)

Table 7-1. Reducing the Risk of Exposure

SAFER

cautery

scissors, blunt tip
or cautery probe

blunt suture needles
staples
or cautery

surgeon does
sponging;
assistant only
retracts

blunt retractor

Neutral Zone

double gloving

do not close

! Should be avoided if at all possible.

LESS SAFE
disposable scalpel

scissors, sharp tip

sharp suture
needles

assistant sponges
but only by request

sharp retractor

hand-to-hand
(communication)

single pair of
gloves or double
gloving with
reprocessed gloves
purse-string closure

using tissue forceps
to grasp needle

LEAST SAFE!

scalpel with
removable blade

scalpel

wire sutures

assistant sponges
spontaneously (no
communication)

fingers or hands

hand to hand (no
communication)

single pair of
reprocessed gloves,

purse-string closure
using fingers to
grasp needle

The range of “bluntness” in commercially available blunt-tipped needles
varies from minimal (no extra effort needed to use them) to very blunt
(does not penetrate tissue such as fascia and requires conscious effort).
Minimally blunt needles can be used for closure of all layers from fascia
to skin. Intermediate blunt needles require some additional conscious
effort to close fascia, but are safer to use. Very blunt needles are seldom
used except when operating deep in the pelvis where the needle absolutely
must be retrieved with fingers. The technique for using blunt needles is as
follows:

STEP 1: Use a strong needle holder and lock it fully.

STEP 2: Position the needle in the mid-curve, rather than three-quarters of
the way back to prevent slippage or bending the needle. (This usually is
not necessary when using minimally blunt needles.)

STEP 3: Grasp and hold the tissue to be sutured with a tissue forceps to
make it easier for the needle to go through the tissue being sutured.
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In general, the blunter the tip, the more important it is to follow these three
steps.

Double Gloving  The transmission of HBV and HCV from surgeon to patient and vice versa
has occurred in the absence of breaks in technique and with apparently
intact gloves (Davis 2001c). Even the best quality, new latex rubber
surgical gloves may leak up to 4% of the time.” Moreover, latex gloves,
especially when exposed to fat in wounds, gradually become weaker and
lose their integrity.

Although double gloving is of little benefit in preventing blood exposure if
needlesticks or other injuries occur, it may decrease the risk of blood-hand
contact. For example, one recent study showed that surgeons wearing
single gloves had a blood-hand contact rate of 14% while surgeons
wearing double gloves had only a rate of 5% (Tokars et al 1995; Tokars et
al 1992). Based on this study, the following are reasonable guidelines for
when to double glove:

® The procedure involves coming in contact with large amounts of blood
or other body fluids (e.g., vaginal deliveries and cesarean sections).

® Orthopedic procedures in which sharp bone fragments, wire sutures
and other sharps are likely to be encountered.

® Surgical gloves are reused. (The possibility of inapparent holes or
perforations in any type of reprocessed glove is higher than with new
gloves.)

In general, for surgical procedures that are short (30 minutes or less) and
involve minimal exposure to blood or mucous secretions (e.g.,
laparoscopy or minilaparotomy), double gloving is probably not
necessary. Whether or not the surgeon, assistant or nurse should double
glove should be considered carefully, especially where gloves are reused
and in areas where the risk of contracting bloodborne pathogens, such as
HIV, is high (>5% prevalence).

Elbow-length Gloves for  Blood contact with the skin and mucous membranes of providers occurs in
Obstetrical Procedures  25% of vaginal deliveries and 35% of cesarean sections (Davis 2001d). In
addition, large volumes of amniotic fluid contaminated with blood are
routine in obstetrics. For skilled birth attendants doing home deliveries,
wearing clean examination gloves and avoiding contact with the vaginal
area as much as possible is recommended, especially after the membranes
have ruptured. Also, changing gloves and washing hands if gloved hands
become heavily contaminated with blood or amniotic fluid can minimize
the risk of exposure.

% The “acceptable” leak rate for new surgical and examination gloves designated by regulatory agencies is up to 4% (Davis 2001c).
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Note: If the need for
protection of the forearm(s)
occurs during a procedure
(e.g., removal of a retained
placenta), first remove the
surgical glove from one or
both hands using the
technique described in
Chapter 3. Next, puton a
fingerless sterile or high-
level disinfected glove(s)
and pull up onto the
forearm(s). Finally, put a
new sterile or high-level
disinfected surgical glove
on one or both hands.

Where the hand and forearm need to be inserted into the vagina (manual
removal of a retained placenta) or deep into the uterus to deliver the
infant’s head (cesarean section), elbow-length, so-called “gauntlet” gloves,
help protect the provider from significant blood and amniotic fluid
contamination. Moreover, by wearing gauntlet gloves, the mother will be
protected as well.

If gauntlet gloves are not available, an inexpensive, effective alternative
can be easily made from previously used surgical gloves that have been
decontaminated, cleaned and dried.” The steps for making them are:

STEP 1: Cut the four fingers completely off each glove just below where
all the fingers join the glove (Figure 7-1).

STEP 2: Sterilize or high-level disinfect 2-3 pairs of cut-off (fingerless)
gloves according to the recommended process for each method (Appendix
C) and store the gloves after final processing in a sterile or high-level
disinfected container until needed.

Figure 7-1. Creating Gauntlet Gloves from Previously Used Surgical Gloves

.--." .-l-." .-."I. i
i "
n-J" T e

If it is anticipated that the forearms need to be protected before starting
the procedure (e.g., cesarean section with presenting part deep in the
pelvis), the steps are:

STEP 1: Perform surgical handscrub, including the forearms up to the
elbows, as detailed in Chapter 3 using an alcohol-based antiseptic agent.

STEP 2: Put fingerless sterile or high-level disinfected gloves on both
hands and pull up onto the forearm(s) (as shown in Figure 7-2a).

STEP 3: Put intact sterile or high-level disinfected surgical gloves on both
hands so that the distal (lower) end of the fingerless glove is completely
covered (Figure 7-2b).

? Latex rubber surgical gloves are preferred over examination gloves or even nitrile surgical gloves because they have longer
cuffs, are more elastic, fit tighter on the forearm and are more durable.
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Figure 7-2a and b. Putting on Fingerless and Surgical Gloves

SAFE HANDLING OF HYPODERMIC NEEDLES AND SYRINGES

In the operating room, scalpels and suture needles are the leading source
of penetrating injuries. Hypodermic (hollow bore) needles, however, cause
the most injuries to health workers at all levels. Consider:

® Surgeons and assistants are most often stuck by hypodermic needles
during procedures.

® (leaning staff are most often stuck by needles when washing soiled
instruments.

® Housekeeping staff are most often stuck by needles when disposing of
infectious waste material.

Safety Tips for Using Hypodermic Needles and Syringes

Use each needle and syringe only once.”
Do not disassemble the needle and syringe after use.
Do not recap, bend or break needles prior to disposal.

Decontaminate the needle and syringe prior to disposal.

Dispose of the needle and syringe in a puncture-resistant container.

* Several studies have documented that unsafe injection practices, such as using the same needle, syringe or both for more
than one injection or improperly processed syringes and needles, are responsible for transmitting HIV, HBV and HCV
(Drucker, Alcabes and Marx 2001; Simonsen et al 1999). Therefore, after each use, the assembled needle and syringe should
either be decontaminated and placed in a sharps container for disposal, or reprocessed using recommended infection
prevention practices (see Chapter 14 and Appendix E).
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If the needle must be recapped, use the “one-handed” recap method:

First, place the needle cap on a firm, flat surface; then remove hand.

Next, with one hand holding the syringe, use the needle to “scoop” up
the cap (Figure 7-3a).

With the cap now covering the needle tip, turn the syringe upright
(vertical) so the needle and syringe are pointing toward the ceiling.

Finally, using the forefinger and thumb of your other hand, grasp the
cap just above its open end (Figure 7-3b) and push the cap firmly
down onto the hub (the place where the needle joins the syringe under
the cap).

Figure 7-3a and b. One-Handed Recap Method
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Safety Tip for Using a Needle and Syringe for Multiple Injections in
the Operating Room

If a hypodermic needle must be used for multiple injections during a
surgical procedure, one option for preventing accidents between uses is
as follows:

® Roll a sterile towel into a tube shape.

® Stick the needle into the towel between uses.
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How to Withdraw
Medication from a
Sterile Multidose Bottle

Note: Do not leave a
needle inserted in the
rubber stopper of a
multidose bottle. This
practice provides a direct
route for microorganisms,
including HIV, to enter the
bottle and contaminate the
fluid between each use.

How to Withdraw
Medication Using an
Autodisable Syringe

Safe Practices in the Operating Room

® Wipe the top of the bottle with a cotton swab soaked in 60-90%
alcohol or other locally available disinfectant. Allow it to dry.

® [fusing a new disposable needle and syringe, open the sterile pack.

® [f using a sterile or high-level disinfected syringe, remove it from the
covered container using dry, sterile or high-level disinfected forceps.

® Attach the needle to the syringe.

® Remove the needle cap and insert the needle tip until it touches the
bottom of the bottle.

® After filling the syringe, withdraw both the needle and syringe from
the bottle.”

In seeking to improve injection safety, several years ago WHO
recommended that all immunizations be given using autodisable syringes.
Since then they have been widely used in both campaign and routine
immunization settings. Although there are many types of autodisable
syringes, the key feature of all of them is that they only permit the syringe
to be filled and emptied once. In 2002, USAID began providing the
SoloShot FX™ autodisable syringe for use in giving the injectable
contraceptive DMPA (Depo Provera®).

The SoloShot FX syringe is a single-use, disposable syringe with a metal
clip that locks the plunger after a single use (i.e., it can not be pulled back
a second time). The syringe is packaged with a detachable needle, which
cannot be attached to any other type of syringes, in a sterile package.

Although autodisable syringes and needles are similar to conventional ones,
most health workers will require practice in learning to correctly fill them to
avoid wasting medication, syringes and needles (i.e., if air is drawn up into
the syringe instead of the prescribed amount of medication, the syringe
cannot be refilled). Moreover, it is anticipated that with time use of
autodisable syringes for giving other types of injections will increase;
therefore, clinicians need to be familiar with using autodisable syringes.

The following instructions are specific for the SoloShot FX syringe and
needle:

® Open the sterile pack containing the needle and syringe and attach the
needle firmly.

® Remove the needle cap and insert the needle tip until it touches the
bottom of the bottle as shown in Figure 7-4a. (To avoid drawing air into
the syringe, be sure the needle tip stays below the fluid level in the bottle.)

3 Store opened multidose bottles in a separate, covered container to avoid contamination. Also, mark the date of the first
withdrawal. Discard if unused after 30 days or if contaminated at any time.

Infection Prevention Guidelines
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While holding the bottle with one hand, slowly pull back on the
plunger of the syringe and draw up fluid to just above the “fill line”
mark (Figure 7-4b).°

Figure 7-4a and b. Withdrawing Medication Using an Autodisable Syringe
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Withdraw the needle and syringe from the bottle and hold the syringe
upright (needle pointing to the ceiling) to see if any air is in the
syringe.

If there are air bubbles, slowly push the plunger in, but only until the
“fill line” mark is reached.

Check to be sure the fluid level in the syringe is at or slightly above
the “fill line” mark. If it is below the fill line mark, there may not be
enough medication to be effective and the injection should not be
administered. In this situation, either inject the medication back into
the single dose bottle and draw up the medication again using a new
autodisable syringe and needle, or discard the partially filled syringe
and use a new bottle and autodisable syringe and needle.

SHARPS CONTAINERS: DOs AND DON’Ts

Sharps containers are a key component in minimizing injuries from
disposable sharps—such as hypodermic needles, scalpels and suture
needles—that are used at all levels of the healthcare system. Other
operating room-specific sharps that require similar disposal include:
surgical drain trocars, needle point cautery tips, wire sutures, orthopedic
drill bits and a range of hollow injection needles used by radiologists and

% For the SoloShot FX syringes used with DMPA, the “fill line” mark is at 1 mL.
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Note: Educating staff on
the safe handling of sharps
reduces the risk of injury
(Managan et al 2001).
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anesthesiologists for various medical invasive procedures. Disposal of
these items after their use requires careful planning and action on the part
of the healthcare team to avoid injury to the housekeeping and maintenance
staff that ultimately will be removing them.

In the US and other developed countries, a whole industry has grown up to
meet the increasing demand for sharps containers. Today, sharps containers
of all sizes and shapes are available, either disposable or reusable. Most
manufactured containers are designed to be wall mounted or attached to a
surface and come with special mounting brackets. A few, however, are still
designed to be freestanding (ECRI 1993). In most developing countries,
these manufactured items are a luxury. As a result, health workers
throughout the world have cleverly developed sharps containers from
readily available “throw away” items, such as metal food containers made
of aluminum, tin or heavy plastic (e.g., cooking oil bottles and cans), heavy-
duty cardboard boxes and even the used plastic drinking water bottles with
caps that litter the streets and countryside. Although some are safer than
others, they all provide a no-cost, sustainable source of disposable sharps
containers for use in small clinics, polyclinics and district-level hospitals
with limited budgets. Rather than discouraging practitioners from using
these items in favor of manufactured products, they should be given help in
developing better, safer containers from existing materials (e.g., advised on
which items are more appropriate to use).

When using sharps containers, either commercial or locally produced, here
are some DOs and DON’Ts to consider:

® DO put sharps containers as close to the point of use as possible and
practical, ideally within arm’s reach. Also, they should be easy to see,
recognize and use.

® DO attach containers to walls or other surfaces if at all possible.

® DO mark them clearly so that people will not unknowingly use them as
a garbage container or for discarding cigarettes.

® DO place them at a convenient height so staff can use and replace them
easily.
® DO mark the fill line at the three quarters full level.

® DON’T shake a container to settle its contents and make room for more
sharps.

® DON’T place containers in high traffic areas (corridors outside patient
rooms or procedure rooms) where people could bump into them or be
stuck by someone carrying sharps to be disposed of.

® DON’T place containers on the floor or anywhere they could be
knocked over or easily reached by a child.

® DON’T place containers near light switches, overhead fans or thermostat
controls where people might accidentally put their hand into them.
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MANAGING EXPOSURE TO BLOOD AND BODY FLUIDS

Hepatitis B Post-
Exposure Guidelines

Healthcare professionals (physicians, nurses and midwives) who work in
high-risk areas such as surgical and obstetrical units should know what to
do in the event of a possible blood exposure to themselves or another
health worker. Preventing accidents (needlesticks) and other blood or body
fluid exposures are the primary means of preventing work-related
transmission of HIV or HCV. For HBV, however, an effective vaccine has
been available for nearly 20 years. Unfortunately, in many countries, even
health professionals have not been immunized against this serious
bloodborne disease. Although only about 5% of people who contract
hepatitis B die from the disease, a high percentage become chronic carriers
or are disabled and cannot work because of permanent damage to the liver
(cirrhosis). In addition, hepatitis B infection is a necessary precursor for
hepatitis D (HDV) and primary liver cancer.” Being vaccinated protects not
only the individual, but also fellow workers, other patients and the
individual’s family.

Several studies have demonstrated that, in susceptible persons (i.e., negative
hepatitis B surface antigen [HBsSAG] test and no history of receiving
immune serum globulin), giving hepatitis B immune globulin (HBIG) is
better than conventional immune serum globulin (ISG) (or by inference
doing nothing) in preventing acute hepatitis B and seroconversion
(Desmyter et al 1975; Grady and Lee 1975). For example, in the study by
Seeff et al (1975), a randomized clinical trial comparing HBIG to ISG, only
1.4% compared to 5.9% of susceptible individuals developed acute
hepatitis, and only 5.6% compared to 20.7 % seroconverted. Both results
were statistically significant at the P <0.01 level, and the findings persisted
for up to 1 year. In this trial, the first dose of HBIG (5 mL intramuscularly)
was given within 7 days of exposure; with the second dose approximately 1
month later. Only brief and mild side effects were noted with either HBIG
(3%) or ISG (3.2%). Unfortunately, the availability of HBIG is limited in
many countries, but if accidental exposure is reported promptly, there may
be time to procure the HBIG and still give it within 7 days of exposure.
Whether ISG provides any protection is not known.

The suggested steps for managing an injury is as follows®:

STEP 1: Treat the exposure site if appropriate (e.g., an open wound or
cut).

STEP 2: If tetanus immunization or boosters are indicated (>10 years
since immunization), give it.

7 HDV is an incomplete virus that is unable to replicate (make more virus particles) in humans without binding to HBV

(Davis 2001e).

¥ If exposure is limited to contact with blood or body fluids on intact skin (hands), wash affected areas with soap and water
as soon as possible. For contact with mucous membranes (eyes, nose or mouth), rinse with clean water at least two times.
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STEP 3: Assess the risk of HBV exposure and determine the immune
status of the patient (i.e., history of jaundice, hepatitis or previous
immunization with hepatitis B vaccine). If status is unknown, continue
assessment.

STEP 4: Collect a specimen from the source person (i.e., the carrier or
person suspected of being infected) if possible and from the patient for
HBsAGg testing. If testing is not possible, base the HBV status of the
infected person on clinical history and clinical findings.

STEP 5: Give HBIG (SmL IM) as soon as possible and within 7 days of
exposure, and also give the first dose of hepatitis B vaccine, which should
be repeated at 1 and 6 months. If active immunization with hepatitis B
vaccine is not possible, a second dose of HBIG should be given 1 month

later (Chin 2000).

HIV Post-Exposure  The plan for assessing the risk of accidental exposure to HIV is similar
Prophylaxis Guidelines to that for HBV. Because there is no vaccine for passive or active
immunization against HIV, post-exposure prophylaxis (PEP) is much
more complicated; therefore, the decision to recommend it needs to be
based on a careful assessment of the injury. For example, although the risk
of HIV seroconversion after all types of work-related percutaneous
(breaks the skin) exposure is only about 0.3% (Tokars et al 1993), the risk
for deep injuries (extends into the muscle), including deep needlesticks, is
15 times greater than for superficial injuries (CDC 1995; Cardo et al
1997).

If the assessment is positive for a high risk of HIV exposure (i.e., deep
injury or needlestick), consider giving treatment with antiretroviral agents
(zidovudine [ZDV] plus lamivudine [3TC] has been shown to prevent HIV
transmission) (CDC 2001).’ Determining whether or not PEP should be
initiated for a potentially HIV-exposed individual is more difficult than for
HBV for three reasons. First, treatment should be initiated as soon as
possible and at least within hours after exposure to HIV. Second, a
physician or other health professional with knowledge and experience in
managing patients with HIV should do the assessment of risk. And third,
treatment with antiretroviral agents has considerable side effects, even for
prophylaxis, and the long-term safety is not known. Whether or not health
workers with exposure to HIV are given PEP, they should receive
followup counseling, post-exposure testing and a medical evaluation.

Hepatitis C Post- There is no post-exposure vaccine or drug prophylaxis for hepatitis C
Exposure Guidelines  (immune globulin is ineffective). Prevention of exposure, therefore, is the
only effective strategy for prevention of HCV.

? For the most recent information on post-exposure prophylaxis, go to http://www.cdc.gov/ncidod/hip/guide/phspep.htm.
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The CDC (1998) has recommended the following guidelines that
institutions should consider for followup of health workers exposed to
HCV-positive blood or other body fluids:

® Baseline testing of the source patient (if available and a consent form
is signed) for anti-HCV antibody (if the test is available).

® Baseline and 6-month followup testing of exposed health worker for
anti-HCV antibody and liver function screen.

® [f available, treatment of early HCV infection with pegylated
interferon alfa before significant liver damage has occurred.'”

Where possible, all positive anti-HCV results should be confirmed by
supplemental, accurate anti-HCV antibody testing.

MAKING THE SURGICAL ENVIRONMENT SAFER
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WASTE MANAGEMENT

KEY CONCEPTS you will learn in this chapter include:

® What the purpose of waste management is

® What methods are used to handle contaminated and noncontaminated
waste

® How simple, inexpensive incinerators and burial sites are built and used

® What some of the problems of waste removal are

Wastes from hospitals and healthcare facilities may be contaminated
(potentially infectious) or noncontaminated. Approximately 85% of the
general waste produced by hospitals and clinics is noncontaminated waste
and poses no infectious risk to persons who handle it. Examples of
noncontaminated waste include paper, trash, boxes, bottles, plastic containers
and food. They can be disposed of by the usual methods or sent to the local
landfill or dumpsite (CDC 1985; Rutala 1993).

Some waste from healthcare facilities, however, is contaminated. If not
disposed of properly, contaminated wastes may carry microorganisms that
can infect the people who come in contact with the waste as well as the
community at large. Contaminated wastes include blood, pus, urine, stool and
other body fluids, as well as items that come in contact with them, such as
used dressings. Wastes from operating rooms (human tissue, blood or blood
soaked sponges, gauze or cotton) and laboratories (blood, feces, sputum,
urine specimens and microbiological cultures) should be considered
contaminated. Soiled medical devices or items that can inflict injury (e.g.,
used needles and scalpel blades) are capable of spreading bloodborne
diseases such as hepatitis B, hepatitis C and AIDS, and are also considered
contaminated waste.

Other types of waste that do not contain infectious agents, but are considered
hazardous because of the potential harm they can cause to the environment
include:

® chemical and pharmaceutical residues (e.g., cans, bottles or boxes
containing expired drugs and vaccines, laboratory reagents and
disinfectants such as formaldehyde and glutaraldehydes, and organic
solvents such as acetone and chloroform);

® cytotoxic waste (e.g., drugs typically used in cancer chemotherapy);
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Waste Management

DEFINITIONS

Note: Harm is an injury or
damage done to the health
of people and/or to the
environment.

waste with a high content of heavy metals (e.g., mercury from broken
thermometers, blood pressure gauges or dentistry materials, and cadmium
from discarded batteries); and

nonrecyclable and discarded pressurized containers (spray cans), that are
hazardous if burned because they can explode.

Contaminated. State of having been actually or potentially in contact
with microorganisms. As used in healthcare, the term generally refers to
the presence of microorganisms that could be capable of producing
disease or infection.

Container. Vessel in which waste is placed for handling, transportation,
storage and/or eventual disposal.

Disposal. Intentional burial, deposit, discharge, dumping, placing or
release of any waste material into or on air, land or water. Disposal is
undertaken without the intention of retrieval.

Encapsulation. Filling a sharps container that is three-quarters full with
cement or clay, which, after hardening, can be disposed of safely in a
landfill.

Hazard. Intrinsic potential property or ability of any agent, equipment,
material or process that can cause harm.

Incineration. Controlled burning of solid, liquid or gaseous combustible
(burnable) wastes to produce gases and residues containing little or no
burnable material.

Infectious waste. The part of medical waste that is capable of causing
infectious diseases.

Municipal waste. General waste for collection by municipalities (e.g.,
local city or town authorities) generated mainly by households,
commercial activities and street-sweeping.

Sanitary landfill. Engineered method of disposing of solid waste on land
in a manner that protects the environment (e.g., by spreading the waste in
thin layers, compacting it to the smallest practical volume and then
covering it with soil at the end of each working day).

Scavenging. Manual sorting of solid waste at landfills and removal of
usable material.

Segregation. Systematic separation of solid waste into designated
categories.

Sewerage. System for the collection and transport of sewage, including
conduits, pipes and pumping stations.

Sharps. Hypodermic needles, suture needles, scalpel blades, scissors,
wire sutures, broken glass or any object that can cause a puncture or cut.
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Disposal of
Contaminated Waste

Note: If a sewerage system
does not exist, dispose of
waste in a deep hole and
cover.

Waste Management

Waste management. All activities, administrative and operational
(including transportation activities), involved in the handling, treatment,
conditioning, storage and disposal of waste.

The purpose of waste management is to:

protect people who handle waste items from accidental injury,

prevent the spread of infection to healthcare workers who handle the
waste,

prevent the spread of infection to the local community, and

safely dispose of hazardous materials (toxic chemicals and radioactive
compounds).

Open piles of waste should be avoided because they:

are a risk to those who scavenge and unknowingly reuse contaminated
items,

allow persons to accidentally step on sharp items and injure themselves,
produce foul odors, and

attract insects and animals.

Proper disposal of contaminated waste may include:

Pouring liquids or wet waste directly into a safe sewerage system.

Incinerating (burning) items to destroy the item as well as any
microorganisms. (This is the best method for disposal of contaminated
waste. Burning also reduces the bulk volume of waste and ensures that
the items are not scavenged and reused.)’

Burying all contaminated wastes to prevent further handling.

Proper handling of contaminated waste minimizes the spread of infection to
healthcare personnel and to the local community. Whenever possible,
contaminated waste should be collected and transported to disposal sites in
leakproof, covered waste containers.

Use plastic or galvanized metal containers with tight-fitting covers for
contaminated wastes. Many facilities now use colored plastic bags to
alert handlers to the contents and to keep the general (noncontaminated)
waste separate from contaminated waste.

! Burning may release toxic chemicals into the air however.
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Note: Clean contaminated
waste containers each time
they are emptied, and clean
those for noncontaminated
waste when visibly soiled.

Note: Training staff and
having conveniently placed
sharps containers available
close to where sharps are
used will help eliminate the
problem of improper
disposal.

® Use puncture-resistant sharps containers for all disposable sharps (sharps
that will not be reused).

® Place waste containers close to where the waste is generated and where
convenient for users (carrying waste from place to place increases the
risk of infection for handlers). This is especially important for sharps,
which carry the highest risk of injury for health workers and staff.

® Equipment that is used to hold and transport wastes must not be used for
any other purpose in the clinic or hospital. (Contaminated waste
containers should be marked as such.)

® Wash all waste containers with a disinfectant cleaning solution (0.5%
chlorine solution plus soap) and rinse with water regularly.

® When possible, use separate containers for combustible and
noncombustible wastes prior to disposal. This step prevents workers from
having to handle and separate wastes by hand later.

Combustible (burnable) wastes include paper, cardboard and
contaminated wastes such as used dressings and gauze.

Noncombustible (nonburnable) wastes include glass and metals.

® Use personal protective equipment (PPE) when handling wastes (e.g.,
heavy-duty utility gloves and closed protective shoes).

® Wash hands or use a waterless, alcohol-based antiseptic handrub after
removing gloves when handling wastes.

Because most of the waste from healthcare facilities can be sent to a
municipal landfill or dumpsite (the least expensive and easiest way to dispose
of waste), it is important to train all healthcare workers, including physicians,
to keep contaminated and noncontaminated waste separate. For example,
throwing a hypodermic needle into a wastebasket in a patient’s room
automatically makes that container hazardous for housekeeping staff to
handle. And, if discovered, that wastebasket now needs to be handled and
disposed of as contaminated waste.

Figure 8-1 is a flow diagram for the separate collection and disposal of wet
and dry waste that was first described in Bangladesh (Juncker et al 1994).

In the following sections, specific information and the steps for disposing of

sharps, contaminated liquid and solid waste, and hazardous waste items are
presented.

Infection Prevention Guidelines
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Figure 8-1. Flow Diagram: Collection and Disposal of Medical Waste

DRY WASTES WET WASTES
needles, cotton, blood products and
swabs, dressings other body fluids,
vials, scalpel blades, surgical tissue,
and syringes (1) placenta, fetal parts

BURN IN AN
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and transfusion sets (2)
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HOSPITAL
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DISPOSAL OF ASHES DISPOSAL IN A DEEP
(containing glass and COVERED HOLE
unburned items)
IN A COVERED HOLE

(1) Small quantities of syringes made of polyethene or polypropene can be incinerated outside without producing any

environmental health hazard.

(2) Transfusion sets or syringes made of polyvinyl chloride (PVC) should not be incinerated because they release hazardous

chemicals.

(3) Built with local materials (e.g., drum or clay single-chamber incinerator; see Figure 8-3).

HOW TO DISPOSE OF SHARPS

Encapsulation

Disposal in the
Procedure Area

Infection Prevention Guidelines

Disposable sharp items (hypodermic needles, suture needles, razors and
scalpel blades) require special handling because they are the items most
likely to injure the healthcare workers who handle them as well as people in
the community if these items go to the municipal landfill.

Encapsulation is recommended as the easiest way to safely dispose of sharps.
Sharps are collected in puncture-resistant and leakproof containers. When
the container is three-quarters full, a material such as cement (mortar), plastic
foam or clay is poured into the container until completely filled. After the
material has hardened, the container is sealed and may be landfilled, stored or
buried. It is also possible to encapsulate chemical or pharmaceutical waste
together with sharps (WHO 1999).

STEP 1: Do not recap needle or disassemble needle and syringe.

STEP 2: After use, to decontaminate the assembled hypodermic needle and
syringe, hold the needle tip under the surface of a 0.5% chlorine solution, fill
the syringe with solution and push out (flush) three times (if the syringe

8-5
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Remember: To avoid
accidental needlesticks, do
not bend, break or recap
needles prior to disposal.

Note: The container should
be placed at the point of
use so that healthcare
workers do not have to
carry sharp items.

Disposing of the
Sharps Container

Note: Although suture
needles, scalpel blades and
other sharp objects may not
be completely destroyed by
burning, it does make them
less likely to be picked up
by scavengers.

and/or needle will be reprocessed, fill the syringe with 0.5% chlorine solution
and soak for 10 minutes for decontamination).

See Appendix E for more information on handling, processing or disposing
of needles and syringes.

STEP 3: Place assembled needles and syringes to be disposed of in a
puncture-resistant sharps container such as a heavy cardboard box, plastic
bottle or tin can with lid. The opening in the lid should be large enough that
items can be easily dropped through it, but small enough that nothing can be
removed from inside. (Old intravenous fluid bottles may also be used, but
they can break.)

STEP 4: When the container is three-quarters full, it should be removed from
the procedure area for disposal.

STEP 1: Wear heavy-duty utility gloves.

STEP 2: When the sharps container is three-quarters full it should be capped,
plugged or taped tightly closed. Be sure that no sharp items are sticking out of
the container.

STEP 3: Dispose of the sharps container by burning, encapsulating or
burying.

STEP 4: Remove utility gloves (wash daily or when visibly soiled, and dry).
STEP 5: Wash hands and dry them with a clean cloth or towel or air dry.
(Alternatively, if hands are not visibly soiled, apply 5 mL, about 1

teaspoonful, of an antiseptic handrub and rub the solution vigorously into
hands until dry.)

HOW TO DISPOSE OF LIQUID CONTAMINATED WASTES

Note: Liquid wastes can
also be poured into the
latrine.

Liquid contaminated waste (e.g., human tissue, blood, feces, urine and other
body fluids) requires special handling, because it may pose an infectious risk
to healthcare workers who contact or handle the waste.

STEP 1: Wear PPE (utility gloves, protective eyewear and plastic apron)
when handling and transporting liquid wastes.

STEP 2: Carefully pour wastes down a utility sink drain or into a flushable
toilet and rinse the toilet or sink carefully and thoroughly with water to
remove residual wastes. Avoid splashing.

STEP 3: If a sewage system doesn’t exist, dispose of liquids in a deep,
covered hole, not into open drains.

STEP 4: Decontaminate specimen containers by placing them in a 0.5%
chlorine solution for 10 minutes before washing them.

Infection Prevention Guidelines
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STEP 5: Remove utility gloves (wash daily or when visibly soiled and dry).

STEP 6: Wash and dry hands or use an antiseptic handrub as described
above.

In case of a cholera epidemic, hospital sewage must also be treated and
disinfected. Vibrio cholerae, the causative agent of cholera, is easily killed
and does not require use of strong disinfectants. Buckets containing stools
from patients with acute diarrhea may be disinfected by the addition of
chlorine oxide powder or dehydrated lime oxide (WHO 1999).

HOW TO DISPOSE OF SOLID CONTAMINATED WASTES

Remember:

e Never use hands to
compress waste into
containers.

e Hold plastic bags at
the top.

o Keep bags from
touching or brushing
against the body while
lifting or during
transport.

Note: If incineration is not
available or waste is
nonburnable, bury it.

Special Situations

INCINERATION

Types of Incinerators

Infection Prevention Guidelines

Solid contaminated waste (e.g., surgical specimens, used dressings and other
items contaminated with blood and organic materials) may carry
microorganisms.

STEP 1: Wear heavy-duty or utility gloves when handling and transporting
solid wastes.

STEP 2: Dispose of solid wastes by placing them in a plastic or galvanized
metal container with a tight-fitting cover.

STEP 3: Collect the waste containers on a regular basis and transport the
burnable ones to the incinerator or area for burning.

STEP 4: Remove utility gloves (wash daily or when visibly soiled and dry).

STEP 5: Wash and dry hands or use an antiseptic handrub as described
above.

® [f a patient or family member wants to take home the placenta or body
parts for burial, first place them in a plastic bag and then into a rigid
container (clay bowl, metal or plastic container) for transport.

® Blood and other cultures and stocks of infectious agents from laboratory
work should be sterilized by steam sterilization at the earliest stage (i.e.,
inside the healthcare facility) prior to disposal if possible.

Incineration is a high-temperature process that reduces the volume and
weight of waste. This process is usually selected to treat waste that can not be
recycled, reused or disposed of in a sanitary landfill or dumpsite.

Incinerators can range from extremely sophisticated, high-temperature ones
to very basic units that operate at much lower temperatures. All types of
incinerators, if operated properly, eliminate microorganisms from waste and
reduce the waste to ashes.



Waste Management

Note: In this chapter, only
inexpensive drum or brick
incinerators will be
discussed.

How to Build and Use a
Simple Drum
Incinerator for Waste
Disposal2

Four basic types of incinerators are used for treating waste:

1. Double-chamber, high-temperature incinerators are designed to burn
infectious waste.

2. Single-chamber, hig