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Transmission of infection within the hospital
requires 3 elements: a source of infecting organ-
ism, a susceptible host, and a method of transmis-
sion for the organism.

� Sources of infecting organisms may be:
1. Patients, visitors, and personnel who have

the acute disease; are in the incubation period; or
are colonized with the infectious agent but have
no apparent disease.

2. Patient’s own endogenous flora (autoge-
nous infection).

3. Contaminated inanimate objects in the
environment.

� Susceptible host characteristics include:
1. Reaction to pathogenic organisms, ie,

immune to, asymptomatic carriers, or develop-
ment of clinical disease.

2. Conditions such as lymphoma, leukemia,
diabetes mellitus, or on corticosteroids or
immunosuppressive agents.

3. Age, chronic disease, shock, or surgical
procedures.

�Method of transmission. There are 4 main
routes of transmission for organisms. They are:

1. Contact via direct, indirect, or droplet
mode.

2. Vehicle such as via food, water, drugs,
blood, and body fluids.

3. Airborne droplet nuclei or dust particles.

This column will give a brief history of the
development of guidelines for isolation
precautions in hospitals. The current
Centers for Disease Control and Prevention
(CDC) guidelines will be reviewed along
with examples of the disease processes that
apply to each category. An example of an
anesthesia department’s guide for the care
of patients with transmissible diseases
requiring anesthesia care will be presented.
The guide can be used by readers as a
template for the development of a guide
applicable to their practice.

Key words: Infections, infection control
guide, isolation, transmission-based pre-
cautions.

Introduction
Increased awareness through scientific research of
known or potentially infectious diseases and how
serious and fatal infectious diseases may be con-
tracted is the concern of every healthcare worker.
Current practices and policies to control the trans-
mission of infections in hospitals are based on the
rules, regulations, and guidelines of federal and
state governments; regulatory and accrediting agen-
cies; and recognized standards-writing bodies.1
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4. Vectorborne, such as mosquitoes.
It is the responsibility of every healthcare

worker to adhere to currently approved practices
and procedures of infection control and isolation
precautions.

Histfory
The first published guidelines for isolation

precautions in the United States date back to 1877.
During this time, patients with infectious diseases
were placed in separate facilities from noninfected
patients.2 These hospitals became known as “infec-
tious disease hospitals.” Transmission of infection
continued, however, because these patients were
not separated from each other by specific disease,
and aseptic technique was rarely practiced.

Isolation techniques in the care of this
patient population evolved over the years as scien-
tific research and data were published to support
the recommended practices.

Around the year 1900, patients with similar
diseases were separated from other patients by
being placed on specific wards or floors. Infection
control practices began to improve with the publi-
cation of nursing textbooks that recommended
specific aseptic procedures.2 Infectious disease
hospitals began to close in the 1950s, with the
exception of those used exclusively for housing
patients with tuberculosis.

In 1967, a group of experts from the Centers
for Disease Control (CDC) met to develop the first
isolation manual, Isolation Techniques for Use in
Hospitals, published in 1970.3 The manual was
designed to assist hospitals of varied size and
resources with isolation precautions. By the mid-
1970s, 93% of US hospitals were following these
recommendations.4 The second edition was pub-
lished in 1975, with minor revisions in 1978.

In the early 1980s, as hospitals began to
experience new problems with emerging multi-
drug resistant microorganisms and newly identi-
fied pathogens, the CDC began to revise the isola-
tion manual. In 1983, the CDC published the
Guidelines for Isolation Precautions in Hospitals to
replace the 1975 isolation manual.5 These precau-
tions also were designed to prevent over- isolation
and to reduce costs.

The mid-1980s saw dramatic changes in isola-
tion practices, primarily due to the human
immunodeficiency virus (HIV) epidemic. In l985,
the new precautions recommended the applica-
tion of blood and body fluid precautions to all
patients regardless of diagnosis. These precau-
tions became known as “universal blood and body
fluid precautions.”6

In 1987, infection control personnel from

Harborview Medical Center in Seattle, Wash, and
the University of California at San Diego intro-
duced “Body Substance Isolation” to control
cross-transmission. In addition, a “stop alert” sign
was used to instruct those entering the room of a
patient with an airborne disease to don a mask.7

With the emergence of multidrug resistant
tuberculosis, the CDC’s Tuberculosis acid-fast bacilli
(AFB) Isolation Guidelines were updated in 1990,8
and the second edition was published in 1994.9

Standard and transmission-based precautions
These variations in recommendations led to

confusion about which body fluids or substances
required precautions, and most hospitals were
using a combination of both guidelines. Many hos-
pitals had not implemented appropriate precau-
tions for preventing the transmission of tubercu-
losis and had not added specific precautions to
prevent transmission of multidrug resistant organ-
isms that were rapidly emerging. In 1995, the CDC
and its Hospital Infection Control Practice Advi-
sory Committee revised the CDC Guidelines for Iso-
lation Precautions in Hospitals, in an effort to sim-
plify isolation precautions and make them more
user friendly. These guidelines include a 2-tier sys-
tem: “Standard Precautions” and “transmission-
based precautions.”2

� Standard Precautions. The first tier is called
Standard Precautions and is a synthesis of the
major components of the universal (blood and
body fluid) precautions and body substance isola-
tion. The implementation of Standard Precau-
tions protects both the hospitalized patient and
the healthcare worker from various communica-
ble and infectious diseases, particularly blood-
borne diseases.

Since medical history, physical examination,
or laboratory testing cannot reliably identify all
patients with infectious or communicable disease,
Standard (universal) Precautions must be followed
for all patient care.

Procedures for Standard Precautions include,
but are not limited to, the following instructions:

1. Handle blood and body fluids and sub-
stances of all patients as if they were potentially
infectious.

2. Wash hands before and after all patient or
specimen contact.

3. Wear gloves when touching blood, body flu-
ids, secretions, excretions, and contaminated items.

4. Wear a fluid-resistant gown or disposable
plastic apron when splashing of blood or body flu-
ids is anticipated.

5. Wear protective eyewear and a mask or



AANA Journal/February 2000/Vol. 68, No. 1 39

Table. Transmission-based isolation precautions guide

Acid-free
bacilli (AFB) Airborne Droplet Contact

Patient preparation and transport
1. Patients should be the last case of the day in the operating room

(OR) when possible .................................................................................. X X X
2. The department will be notified prior to the patientʼs transport to

the OR .................................................................................................... X X X X
3. The patient will be transported to the OR wearing an approved mask:

Surgical........................................................................................ X X
Submicron high filtration .............................................................. X

4. The patient will bypass preoperative holding and go directly to the OR.. X X X X
5. Anesthesia personnel transporting the patient must wear:

Gown .......................................................................................... X
Gloves.......................................................................................... X X X X
Surgical mask .............................................................................. X X
Particulate respirator (N-95) ........................................................ X

Operating room preparation
1. Obtain portable Hepa-filtration unit from respiratory department ............ X
2. Remove all unnecessary equipment from room ...................................... X
3. Close drawer and doors to cupboards at all times .................................. X X X X
4. Cover all remaining anesthesia equipment .............................................. X
Intraprocedure care
1. During the procedure, the OR doors will be kept closed, and traffic

in and out of the room will be kept to a minimum .................................... X X X X
2. A disposable circle system/CO2 absorber will be used on the

anesthesia machine.................................................................................. X X X
3. Anesthesia provider caring for the patient must wear the following

at all times:
Gown .......................................................................................... X
Gloves.......................................................................................... X X X X
Surgical mask .............................................................................. X X X
N-95 mask .................................................................................. X

Postprocedure care
1. Patient will be transported wearing the approved mask .......................... X X X
2. Patient will be recovered in the postanesthesia care unit isolation roomX X X X
3. Anesthesia personnel transporting the postsurgical patient will wear:

Gown .......................................................................................... X
Gloves.......................................................................................... X X X X
Surgical mask .............................................................................. X X
N-95 mask .................................................................................. X

Housekeeping
1. All linen is placed in mustard color bags in the OR.................................. X X X X
2. All contaminated disposable equipment is placed in the red

biohazard bags in the room. .................................................................... X X X X
3. All anesthesia equipment and surfaces will be wiped with approved

germicide solution. .................................................................................. X X X X
4. All reusable anesthesia equipment will be processed using the

approved procedures. .............................................................................. X X X X
5. Personnel who clean the room will wear protective barriers, ie,

gloves, gowns, etc. .................................................................................. X X X X
6. The OR will remain empty with doors closed for approximately 1

hour to allow for appropriate air exchanges. ............................................ X X (Table continues)
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face shield when facial splatter is anticipated.
6. Treat all laboratory specimens as if they

were potentially infectious.
�Transmission-based precautions. The second

tier is called transmission-based precautions and is
used in addition to Standard Precautions for
patients known or suspected to be infected or col-
onized with highly transmissible or epidemiologi-
cally important pathogens that can be transmitted
by the airborne droplet transmission or by contact
with dry skin or contaminated surfaces. The guide-
lines list specific syndromes in adults and children
that have a high index of suspicion for infection
and describe appropriate empiric precautions to
be instituted until diagnosis can be made.

The guidelines also suggest that hospitals
review and modify them to meet their individual
needs. The guidelines as developed represent min-
imal acceptable levels of performance. To be in
compliance, organizations are required to incorpo-
rate these guidelines into the practice parameters
of the facility and can exceed the minimal level.

Airborne precautions
Airborne precautions are used (in addition to

Standard Precautions) for patients known or sus-
pected to be infected with microorganisms trans-
mitted by airborne droplet nuclei (small-particle
residue of 5 µm or smaller in size) of evaporated

droplets containing microorganisms that remain
suspended in the air and can be widely dispersed by
air currents within a room or over a long distance.
Examples of communicable diseases requiring air-
borne precautions are chicken pox (varicella),
tuberculosis, and measles (rubeola).

Droplet precautions
Droplet precautions are used (in addition to

Standard Precautions) for patients known or sus-
pected to be infected with microorganisms trans-
mitted by droplets (large-particle droplets that are
larger than 5 µm in size) that can be generated by
the patient during coughing, sneezing, talking, or
the performance of procedures. Examples of com-
municable diseases requiring droplet precautions
are influenza, mumps, meningococcal meningitis,
German measles (rubella), and whooping cough
(pertussis).

Contact precautions
Contact precautions are used for patients

known or suspected to be infected or colonized
with epidemiologically important microorganisms
that can be transmitted by direct or indirect contact.
Direct contact (hand or skin-to-skin) occurs when
performing patient-care activities that require
touching the patient’s dry skin. Indirect contact
occurs during touching of environmental surfaces

Table. Transmission-based isolation precautions guide (continued)

Specific transmission-based precautions
1. AFB—In addition to Standard Precautions, use AFB precautions for patients known or suspected to have pulmonary

tuberculosis.
2. Airborne—In addition to Standard Precautions, use airborne precautions for communicable diseases transmitted by

airborne droplet nuclei 5 µm or smaller. Diseases in this category include chicken pox (varicella) and measles (rube-
ola).

3. Droplet precautions—In addition to Standard Precautions, use droplet precautions for patients known or suspected to
be infected with microorganisms transmitted by droplet, larger than 5 µm. Diseases in this category include
meningococcal meningitis, German measles (rubella), influenza, and whooping cough.

4. Contact precautions—In addition to Standard Precautions use contact precautions for patients known or suspected
to be infected or colonized with microorganisms that can be transmitted by:
� Direct contact with the patient (hand or skin-to-skin)
� Indirect contact (touching) with environmental surfaces or patient care items that have come in contact with the

patient or in the patientʼs environment
Diseases in this category are vancomycin-resistant enterococcus, methicillin-resistant staph aureus, and viral con-
junctivitis.

Note: To make this guide readily available to each provider, enlarged laminated reproductions are located in the anesthesia department for easy reference.
This guide has been well-received by other departments in the hospital. They have used it as a template in developing their unit-specific protocols for the
care of members of this patient population who may require diagnostic or invasive procedures. As with all policies and procedures, the guide is to be reviewed
and revised as new recommendations and guidelines are adopted.
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or patient-care items in the patient’s environment.
Examples of communicable diseases requiring con-
tact precautions are vancomycin resistant entero-
coccus, methicillin resistant staph aureus, viral con-
junctivitis, clostridium difficile, and certain
infections in infants and children.

Isolation precautions and anesthesia care
In revising the infection control policy for the

department of anesthesia in our organization, it
became apparent that interdisciplinary planning
was needed to incorporate strategies for the trans-
port, anesthesia care, and the recovery of the sur-
gical patient in transmission-based isolation. With
the assistance of the infection control department,
a guide was produced for the CRNA to use when
providing anesthesia care for this patient popula-
tion (Table). The guide addresses the specific
transmission-based precautions to be employed by
the anesthesia provider for tuberculosis, airborne,
droplet, and contact communicable diseases. The
guide also includes examples of some of the more
common diseases in each category. A priority in
the development of this guide was the need to pro-
vide a quick reference tool for the CRNA.

REFERENCES
(1) Infection Control Guide. In: Professional Practice Manual for the Cer-
tified Registered Nurse Anesthetist. Park Ridge, Ill: American Association
of Nurse Anesthetists; 1997:1-3.
(2) Garner JS. Guideline for isolation precautions in hospitals. The

Hospital Infection Control Practices Advisory Committee. Infect Con-
trol Hosp Epidemiol. 1996;17:53-80.
(3) Centers for Disease Control. Isolation Techniques for Use in Hospi-
tals, 2nd ed. Washington, DC: US Government Printing Office; 1975.
HHS publication 2054.
(4) Haley RW, Sachtman RH. The emergency of infection surveil-
lance and control programs in US hospitals: an assessment, 1976. Am
J Epidemiol. 1980; 111:574-591.
(5) Garner JS, Simmons BP. CDC Guideline for Isolation Precautions in
Hospitals. Atlanta, Ga; US Department of Health and Human Service,
Centers for Disease Control; 1983. HHS publication no. (CDC) 83-
8314; Infection Control. 1983;4:245-325, and Am J Infect Control.
1984;12:103-163.
(6) Centers for Disease Control. Update: Universal Precautions For Pre-
vention of Transmission Human Immunodeficiency Virus, Hepatitis B
Virus, and Other Bloodborne Pathogens in Health Care Settings. MMWR.
1988;377-388.
(7) Lynch P, Jackson MM, Cummings MJ, StammWE. Rethinking the
role of isolation practices in the prevention of nosocomial infections.
Ann Intern Med. 1987;107:243-245.
(8) Centers for Disease Control. Guidelines for Preventing the Transmis-
sion of Tuberculosis in Health Care Settings, with Specific Focus on HIV
Related Issues. MMWR. 1990;39(RR-17):1-29.
(9) Centers for Disease Control and Prevention. Guidelines For Pre-
venting the Transmission of Tuberculosis in Health-Care Facilities, 1994.
MMWR. 1994-43(RR-13):1-132, and Federal Register, 1994;59(208):
54242-54303.

AUTHORS
Darlene G. Homa, CRNA, MEd, is the administrative director of

Anesthesia Services at The Washington Hospital in Washington, Pa.
She serves on the AANA Occupational Safety & Hazard Committee
and was instrumental in writing and updating the AANA Infection
Control Guide.
Marsha A. Palfreyman, RN, BSN, MS, CIC, is the infection control

coordinator at The Washington Hospital in Washington, Pa, and is a
member of the Association for Professionals in Infection Control and
Epidemiology.


