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from nosocomial infections by subculturing them and main-
taining them in a viable state. The collection should be
reviewed frequently, and isolates should be discarded when
they are no longer needed.
Take proper action when contamination of a commercial

product is suspected. Contamination of commercially pro-
duced products or devices during manufacture or transpor-
tation is rare. If intrinsic contamination is suspected, the
hospital laboratory should not attempt to culture the product
or device, since special techniques and equipment are re-

quired. Instead, immediately call the toll-free USP Device
Complaint number (800-638-6725). If substantial patient dis-
ease or mortality is occurring, notify your state health
department. The Hospital Infections Program at CDC can

assist in an investigation if invited to do so by the state health
department.

Epidemiologic uses of laboratory findings. Laboratory find-
ings are used to support epidemiologic evidence of the
spread of a common organism between patients, employees,
and the environment. Strain clonality permits the infection
control program to confirm the association between patients
(hosts) and reservoirs for the microorganisms of interest and
to determine possible modes of transmission. The mode of
transmission, reservoir, and nature of the susceptible hosts
are easier to determine if a single strain (clone) is involved,
because the mode of transmission or reservoir may not be
the same for multiple strains.
The determination of strain clonality may lie in routine

tests performed by the microbiology laboratory or the vari-
ety of techniques that molecular biology offers to infection
control (103). However, the use of these techniques should
support an epidemiologic investigation rather than lead it.
For example, laboratory resources to assess colonization of
hospital personnel (or patients) should never be used unless
epidemiologically indicated. The degree to which organism
identification is routinely carried out can be important. In
general, identifying an isolate as Pseudomonas cepacia
provides more useful epidemiologic information than identi-
fying the organism only as "Pseudomonas species," since a

variety of related bacilli could be included in the latter group
but have different reservoirs or modes of transmission.
Reporting of the biotype of microorganisms, i.e., pattern of
response in biochemical reactions, is occasionally valuable
in differentiating frequently encountered organisms (52).
Whenever a new procedure for the identification of micro-

organisms is introduced, the laboratory should consider the
procedure's potential ability to assist or hinder the infection
control program in tracking the incidence of infections. For
example, nucleic acid probes are useful for direct detection
of pathogens in clinical samples but do not provide informa-
tion about antimicrobial agent susceptibility or strain type,

which are often important to the infection control program

(136). Therefore, if the pathogen is epidemiologically impor-
tant, it may be necessary to culture a specimen. Serologic
testing is a technique that most infection control programs

are not using fully and appropriately. The laboratory should

assist the infection control program by making clear the
strengths and weaknesses of different assays when they use

them for epidemiologic purposes.

Epidemiologic typing of microorganisms. To investigate

whether microorganisms are clonal or not, the laboratory

usually examines the results of species identification and

biochemical tests and patterns of susceptibility to antimicro-

bial agents. However, more specialized techniques are oc-

casionally required to type certain organisms (41, 100, 115,

135). Two of these, biotyping and antimicrobial agent sus-

ceptibility testing, were discussed earlier. Another tech-
nique, phage typing, is based on an organism's susceptibility
to bacteriophages and is used most often for S. aureus.
Because only a limited number of nosocomial pathogens
exhibit bacteriophage susceptibility, this procedure has a
relatively narrow application. Furthermore, because consid-
erable experience is required to reliably perform phage
typing, the procedure should be done by a reference labora-
tory (75). Another technique, serotyping, is used for the
typing of gram-negative bacilli, especially P. aeruginosa
(54). Still other typing techniques that use molecular biology
have added to the variety of typing techniques available.
Among the most common are plasmid profiles and the
digestion of plasmid or genomic material with restriction
endonucleases (101).
The appropriate use of these typing methods, some of

which are redundant, is important. The key factor in decid-
ing which method to use involves examination of how much
discrimination the method can add. Surprisingly, some of the
simplest, least expensive, and most available typing methods
may be the best. For example, in a study of infections with
CoNS, antimicrobial agent susceptibility profiles, biotyping,
phage typing, and plasmid profiling were performed. The
antimicrobial agent susceptibility profiles proved to be the
most discriminating (91). Test results may vary when tests
are performed by inexperienced technicians or when speci-
mens are processed in different batches. The microbiology
laboratory should decide which of the typing tests it can do
reliably on site and which should be sent to appropriate
reference laboratories.

CONCLUSIONS

Recent changes in the economics of health care have
changed the infection risk of patients in the hospital. While
progress has been made in preventing and controlling noso-
comial infections, these infections nevertheless continue to
cause morbidity and mortality, leading to increased health
care costs. Infection control programs should focus on
preventing infections in patients who are at highest risk of
infection because of exposure to certain procedures and
medical devices.

Antibiotic resistance continues to be a major threat in
hospitals. Vancomycin-resistant CoNS and enterococci are
becoming more common. The emergence of vancomycin-
resistant S. aureus could have disastrous consequences. The
resistance of gram-negative organisms to the second- and
third-generation cephalosporins and other extended-spec-
trum beta-lactam agents is increasing. The growing resis-
tance to imipenem is particularly troublesome because it has
the broadest spectrum of the commercially available paren-
teral antimicrobial drugs that are effective against P. aerug-
inosa.
The microbiology laboratory should be involved in all

aspects of the infection control program. Particularly impor-
tant are its roles in the hospital's infection surveillance
system and in assisting the infection control program to
effectively and efficiently use laboratory services for epide-
miologic purposes. Through the infection surveillance sys-
tem, the infection control program collects data on nosoco-
mial infections in the hospital, the pathogens and their
patterns of antimicrobial agent resistance, the factors that
contributed to the infections, and their outcomes. The pur-
poses of surveillance are to identify possible infection prob-
lems, monitor infection trends, and assess the quality of care
in the hospital.
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Tracking infection rates is necessary to compare the
hospital's infection experience with that at other hospitals or
at its own hospital over time. To make valid comparisons,
the infection rates must be adjusted for the most important
intrinsic and extrinsic risks of infection. When risk-adjusted
infection rates are compared, significant variations in the
rates may suggest the need for further investigation to
identify possible infection control problems.
Much has been learned in the past 30 years about how

epidemiologic techniques can be used to prevent and control
nosocomial infections (147). Other programs to measure
outcomes of hospital care will benefit from the experiences
of the infection control program as hospitals meet the
continuing challenge to improve the quality of patient care.
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