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3THE NATIONAL CONFERENCE on
Hospital-Acquired Staphylococcal Disease

was held in Atlanta, Ga., September 15 to 17,
1958, under the joint sponsorship of the Public
Health Service and the National Academy of
Sciences-National Research Council.
The conference brought together delegates

from 59 professional organizations and special-
ists from universities, independent laboratories,
and hospitals.
In the opening address, Dr. Leroy E. Burney,

Surgeon General of the Public Health Service,
underscored heavily the importance of blocking
hospital-acquired staphylococcal disease from
invading the public environment. The threat,
he said, "involves the development of anti-
biotic resistance and emergence of specific epi-

demic strains, with the concurrent threat to
hospital populations and the community at
large."
Other highlights of his address follow:
"Staphylococcal disease has rarely presented

itself in modern times as a public health prob-
lem requiring an organized community attack,
and not until now as a problem of national sig-
nificance and growing magnitude. Only re-
cently have the several professions involved in
medical, hospital, and public health services
begun to understand the dynamics of staphy-
lococcal disease and hence to recognize our
dependence upon one another for its control.
"We in the United States must give the

palm to our medical and public health col-
leagues in thie United Kingdom, Canada, and
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Australia for the first isolation of antibiotic-
resistant strains in hospital populations, the
development of bacteriophage typing as a new
tool in staphylococcal research, and for the first
demonstrations of the epidemiological patterns
of hospital-acquired staphylococcal disease.
"The Symposium on Staphylococcal Infec-

tions sponsored by the New York Academy of
Sciences in February 1956 brought together for
the fir-st time in this country much of the exist-
ing knowledge of the twin problem of anti-
microbial resistance and staphylococcal infec-
tions in hospitals. Shortly thereafter, epidem-
iological studies began to appear, showing not
only the nationwide prevalence of resistant
strains in hospital populations, but the spread
of such hospital-acquired infections into local
communities.

"Since then, concern has mounted in research,
clinical, and public health circles. In October
1957, for example, the Association of State and
Territorial Health Officers recommended that
the Public Health Service seek funds to expand
its technical assistance to the States on staphy-
lococcal problems.
"In December, the American Hospital Asso-

ciation, through its Council on Professional
Practice, appointed a Committee on Infections
Within Hospitals. This committee consulted
with the Joint Commission on Accreditation of
Hospitals and with the Public Health Service
concerning staphylococcal infections and in
May 1958 issued a bulletin recommending ac-
tion in hospitals and local communities.
Earlier in the year, the American Academy on
Pediatrics, through its Committee on the Foetus
and the Newborn, issued a supplement to its
standards for the management of premature
and newborn nurseries, calling for special at-
tention to staphylococcal infections.
"For the current fiscal year, Congress appro-

priated $325,000 to the Public Health Service
for the Communicable Disease Center's labora-
tory services, training, investigations, and epi-
demic aid in staphylococcal disease, and added
$1 million to our research appropriations for
the expansion of staphylococcal research
through National Institutes of Health research
grants.

"Last April, I asked the American Hospital
Association's Committee . . . to advise me on

New Agents Counter Staphylococcus

Two antibiotics were reported to be apparently
effective against staphylococcal strains, at the Sixth
Annual Symposium on Antibiotics, October 1958 in
Washington, D. C. In 2 years of clinical trials of
vancomycin, no resistant staphylococcus bacteria
were encountered, according to Dr. M. M. Kirby
and two colleagues of the University of Washington.
They added that in 30 patients who were admin-
istered the drug in the last year results were dra-
matic in instances where other antibiotics had failed.

Another antibiotic, kanamycin, was presented as
a highly effective bactericidal agent with a broad
spectrum by researchers at the University of Cali-
fornia and Wadsworth Veterans Administration
Hospital. They described its use on 100 patients.

Also, Dr. Paul A. Bunn and Dr. Aldona Baltch of
the State University of New York Upstate Medical
School report in the New England Journal of
Medicine, October 2, 1958, that kanamycin has been
found "to have an inhibiting action against most
staphylococci that are penicillin-resistant" in the
treatment of 25 severe and acute infections in the
adult.

this problem of national action. What are the
immediate needs? And how can the Public
Health Service best help to meet them? These
consultants agreed that:

"First, knowledge of the existing problem of
staphylococcal disease and the means for its con-
trol needs to be consolidated and brought home
to the medical and health professions at all
levels as quickly and as impressively as possible.
A national conference should be called to de-
velop a practical plan and to stimulate State
and local action.
"Second, a complete review and careful ex-

pansion of staphylococcal research should be
undertaken. In this area of need, the National
Institutes of Health has been busy.
"The third need expressed by my consultants

was for expansion of services to assist hospitals
in preventing and controlling staphylococcal
disease. This cannot be done, we all know,
without high-quality bacteriological and epi-
demiological services and very few hospitals
have such services intramurally. Laboratory
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identification of staphylococci, epidemiological
consultation, epidemic aid, nursing consulta-
tion, and other services such as are common in
State health departments-and through them,
in the Public Health Service-will be needed
in increasing volume as more hospitals begin to
explore and control their staphylococcus
problem.
"In this area, of course, the Communicable

Disease Center is the Public Health Service's
right arm. Staphylococcal disease has been
given the highest priority throughout the Cen-
ter. The laboratory, for example, has accepted
responsibility for the National Reference Cen-
ter for Staphylococcus Phage Typing. Diag-
nostic reagents are being prepared on a large
scale by the Communicable Disease Center.
Also, its Epidemic Intelligence Service physi-
cians and nurses have been working full time
on epidemiological studies in response to in-
creasing requests for help. Training courses
for laboratory workers are being developed and
a wide variety of new training aids are being
prepared. We expect that all of these services
will be expanded rapidly as the national pro-
gram gains momentum."

As the conference progressed, the partici-
pants scanned all facets of the hospital- acquired
disease. They took inventory of current knowl-
edge by presenting papers during general ses-
sions, and by open discussion in three small
groups, assigned respectively to nursery, surgi-
cal, and general medical activities in the hos-
pital. Finally, the delegates framed a set of
recommendations which Dr. Burney hoped
would be "accepted as 'marching orders' for
every group concerned with sick and healthy
people in this campaign against staphylococcal
disease."I
Appearing in this issue of Public Health Re-

ports are the conference recommendations, Dr.
Harry F. Dowling's resume, and a paper on the
community aspects of hospital-acquired staph-
ylococcus infection by Dr. Frederick H.
Wentworth and associates. Dr. R. E. 0. Wil-
liams' report on the staphylococcus situation in
Great Britain appeared in the November 1958
issue, p. 961.
The full proceedings of the conference were

published in October 1958 by the Communicable
Disease Center for distribution to hospitals,
medical societies, and health departments.

Synthesis of Recommendations

General Recommendations
The conference accepts hospital-

acquired staphylococcal disease as a
serious problem of global scope.
There are major difficulties in com-
paring the incidence of infections
now being observed with that in pre-
vious years, but it is generally ac-
cepted that convincing evidence es-
tablishes the problem as a serious
one and that definite action on the
part of hospitals and other com-
munity agencies is imperative.

Communications

IFECTONS COMMITTEES
It is unanimously agreed that the

establishment of hospital infections
committees is a sound approach to
the recognition, prevention, and con-

trol of hospital-acquired staphylo-
coccal disease. The conference en-
dorsed the recommendations of the
American Hospital Association and
the Joint Commission on the Accred-
itation of Hospitals. The following
recommendations concerning the
composition, responsibilities, and
mechanisms of operation of such
committees deserve special em-
phasis.

Compo8ition

The hospital infections committee
should consist of active, interested
members of all major hospital de-
partments, including administrative,
clinical, nursing, housekeeping, and
laboratory. The committee must
have complete administrative back-

ing. The chairman or coordinator of
the committee must be a person of
stature. It is generally agreed that
the bacteriology laboratory is the
area through which most informa-
tion about infections should be
channeled. It is recommended that
a bacteriologist, pathologist, or cli-
nician with interest in bacteriology,
be a permanent member of the com-
mittee and that he or some individ-
ual be charged with maintaining
the day-to-day record of infection.
This person should serve as hos-
pital epidemiologist.

It is recognized that the composi-
tion and size of the committee will
vary considerably from hospital to
hospital, depending upon their physi-
cal and personnel resources. The
committee should make free use of
small subcommittees of key people
for specific assignments. It is also
recommended that the local health
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officer should be invited to be a con-
sultant to the committee.

Re8ponsibilitie8
The hospital infections committee

should have the following major
areas of responsibility:

Surveillance. The c o m m i t t e e
should regularly collect complete
data on all infections acquired With-
in the hospital, on those occurring
among recently discharged patients,,
and determine the presence of a
problena, if one exists. These data
should be consolidated into formal
reports for submission to the medical
staff and the hospital administrator.

Control. The committee should
be charged with the responsibility
of evaluating all phases of hospital
operations pertaining to the control
of infections, recommending changes,
establishing appropriate patterns of
antibiotic usage, and instituting
epidemic control measures.

Nevertheless, this c o m m i t t e e
should in no way relieve the de-
partment heads of responsibility for
making decisions and executing
recommendations with reference to
particular department problems.
Education. The committee should

sponsor an educational program for
all hospital personnel, presenting
current concepts in the proper pre-
vention and control of hospital-ac-
quired infections.

It is recognized that the effective-
ness of any system for dealing with
hospital-acquired infections will de-
pend upon a continuing, active pro-
gram directed to all professional and
nonprofessional groups.

Mechanisms of Operation

Mechanisms of operation will vary
considerably in the individual insti-
tutions. Frequent and regular meet-
ings of the committee are essential
to maintain a high level of interest.
One of the measures of effectiveness
of the committee will be the thor-
oughness with which advice is imple-
mented into action. Determination
of the effectiveness of the committee
should rest primarily with the com-
mittee and the medical staff, and
not with possible inspecting agencies.
Ample emphasis should be placed

on surveillance, since the major de-
fect in delineating the staphylococcal

problem is the lack of uniformity in
recognizing and reporting staphylo-
coccal disease. Of the several
methods of surveillance considered
at this conference, routine culturing
of all infections received the most
support. In applying this method,
culture results are routinely reported
to the hospital infections committee
for investigation, review, and classi-
fication. The final classification of
each case should include the commit-
tee's determination as to whether
or not the infection was acquired in
the hospital. Surveillance of this
type may be facilitated by the utili-
zation of a standardized reporting
form.

INTERHOSPITAL
Because patients acquiring infec-

tions in one hospital may subse-
quently be admitted to another and
because of the frequent interchange
of personnel among hospitals, inter-
hospital communications are essen-
tial to infections control. Such com-
munications might be developed by
establishing infections committees in
the local medical societies, with rep-
resentatives from the hospitals in the
area. Interhospital communication
might also be achieved by the addi-
tion of members of the staffs of other
hospitals to the membership of the
hospital infections committee.

HEALTH DEPARTMENT
The health department can be of

considerable help to the hospital in
controlling infections by providing
laboratory services, epidemiological
consultation, and assistance with
surveys of illness among discharged
patients. To attain optimal com-
munications between hospitals and
health departments, the health offi-
cer should be made a consultant to
the hospital infections committee.

OFFICIAL REPORTING
Official reporting of staphylococcal

diseases is difficult because of the
ubiquity of minor community-ac-
quired staphylococcal infections. No
specific recommendation concerning
voluntary or compulsory reporting of
staphylococcal diseases is made.
Some delegates felt, however, that
mandatory reporting of staphylo-

coccal disease during the first 6
weeks of life might be helpful. Dis-
eases in this age group to be reported
might include pyoderma, breast
abscess, empyema, and osteomye-
litis. Other conferees feel that it Is
feasible to report all staphylococcal
infections provided the reporting
forms are simple. In some States,
staphylococcal disease is now noti-
fiable. The reporting programs of
these States warrant careful evalua-
tion.

Patient Care

ADMISSION Poiucy
It is known that some patients

are more susceptible to staphylococ-
cal disease than others. Since hos-
pitals may represent a significant
reservoir of staphylococcal infec-
tions, individual hospitals should re-
consider their admission policies
regarding highly susceptible patients.
In many instances, these patients
might be better managed in the home.

Patients with staphylococcal dis-
ease requiring hospitalization should
be recognized as a potential danger
and proper precautions instituted at
the time of admission.

ISOLATION
Infected patients are a major

source of hospital infections. Ideally,
all infected patients should be placed
in strict isolation. This ideal is
often unattainable. Priority then
should be given to isolating those
who are most likely to spread in-
fection to others; for example, pa-
tients with pulmonary staphylococcal
infections or with exposed foci of
suppuration. In addition, it is ad-
visable to isolate certain patients
who are especially susceptible to
staphylococcal infections, such as
those with extensive burns or ex-
foliative dermatitis.
The transportation of patients

with staphylococcal infections from
one area of the hospital to another,
while often necessary, may be dan-
gerous. It is recommended that
these patients be covered with sterile
sheets during transport. Careful
cleaning and disinfection of the
areas in which they have been ex-
amined or treated should be a rou-
tine procedure.
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It is becoming increasingly ap-
parent that techniques of isolation
have fallen Into disuse and are un-
familiar to both professional and
nonprofessional personnel. Conse-
quently, as practiced, they are often
ineffective. It is strongly recom-
mended that the hospital infections
committee carry out continuing pro-
grams of education in isolation pro-
cedures. (See the section on hos-
pital sanitation for recommenda-
tions on sterilization, disinfection,
and hospital design).

DIAGNOSIS AND THERAPY
Certain techniques formerly con-

sidered minor, such as venipuncture,
intravenous cannulation, clysis,
catheterization of the urinary blad-
der, and aspirations of body cavities,
indeed all procedures which inter-
rupt the normal skin barrier, may
produce important portals of entry
for staphylococcus infections. It is
recommended that these procedures
should be kept to a sensible minimum
and always be performed with strict
asepsis.
The conference considered both

the general problems of antibiotic
therapy within the hospital and the
application of antibiotic prophylaxis
to the control of infections.

General Antibiotic Usage
There was unanimous condemna-

tion of the Indiscriminate us- of an-
tibiotics and acceptance of the need
for plans to govern their Judicious
usage. No single plan has yet been
found to be satisfactory for appli-
cation in all types of hospitals and
therefore specific recommendations
cannot be made. It is urged, how-
ever, that hospital infections com-
mittees give priority to a study of
this problem and design an orderly
approach to meet their own needs.

Antibiotic Prophylawis
With certain exceptions, antibiotic

prophylaxis to prevent staphylococ-
cal infections has not proved to be
a useful or desirable procedure, and
it is not recommended.
One exception to this recommenda-

tion may be made in the nursery
epidemic situation where antimi-
crobial prophylaxis against the spe-
cific epidemic strain may be the
method of choice for the interruption

of an epidemic (see Specific Recom-
mendations, Nursery). Other excep-
tions may be made for certain types
of patients who are at special risk.
In these cases, antibiotics should be
used only after careful deliberation
by a group or committee concerned
with the problem.

It is unanimously agreed that pro-
phylactic antibiotics do not prevent
staphylococcic infections in clean
surgical wounds, but that they may
tend to mask or attenuate the ap-
pearance of the infections. It should
be emphasized that the most impor-
tant points in surgical wound man-
agement, whether the wounds are
operative or traumatic, are asepsis
and meticulous, careful technique,
combined with the removal of all de-
vitalized and contaminative foreign
material, and closure of tissues with
maintenance of an adequate blood
supply.

Hospital Sanitation
The widespread occurrence and

hardy nature of the staphylococcus
stimulated considerable discussion
of the importance of high standards
of environmental sanitation. The
recommendations are grouped into
those concerning hospital design,
ventilation, housekeeping proce-
dures, and sterilization and disin-
fection.

HOSPITAL DESIGN
Basic to the effective application

of aseptic technique is the provision
of proper equipment and space allo-
cation for their implementation.
Certain deficiencies in hospital de-
sign are becoming apparent, but be-
cause present knowledge does not
permit definitive recommendations
about changes in hospital architec-
ture, caution must be exercised be-
fore undertaking extensive building
alterations in the hope that they
might limit staphylococcal disease
within hospitals.
On the other hand, it is recom-

mended that hospital administra-
tors seriously consider such altera-
tions as are necessary to bring ex-
isting facilities up to standards cur-
rently recommended by the Ameri-
can Academy of Pediatrics, the
American Hospital Association, and
State and local health departments.

In addition, scientificaly con-
trolled research studies should be
conducted to determine, for exam-
ple, the optimal design for newborn
nurseries and to demonstrate the
validity of minimum standards cur-
rently recommended for the elimina-
tion and control of cross-infection.

HOSPITAL VENTILATION
Cognizance was taken of the

many studies describing a reduction
of the concentration of bacteria in
the environment following the in-
stallation of various types of ven-
tilation equipment. It is agreed,
however, that these methods have
not been adequately evaluated in
terms of their specific effect upon
the prevention of infection. No rec-
ommendations concerning changes
in existing ventilating systems were
made, but it was suggested that
proper cleansing and maintenance
of air conditioning systems now in
operation should be a routine hos-
pital housekeeping procedure.

HOUSEKEEPING PROCEDURES
There is growing evidence that

poor housekeeping techniques con-
tribute to the dissemination of hos-
pital-acquired staphylococcal infec-
tions. It is agreed that effective
housekeeping demands constant vigi-
lance on the part of both the admin-
istrative and professional staff and
can be effectively accomplished only
when all groups give due recognition
to this aspect of disease control. It
is recommended that the hospital
infections committee periodically
evaluate all parts of the housekeep-
ing routine, giving special attention
to adequate dust control, acceptable
techniques of floor cleaning, sterili-
zation of equipment, and laundry
procedures.
As recent studies have focused at-

tention on the laundry and its role
in the dissemination of infection, it
is recommended that great care be
given to insure that contaminated
linen and blankets, particularly
from patients with staphylococcal
disease, not be mixed with other
laundry, that contaminated trucks
not be used for transporting clean
laundry, and that clean and dirty
laundry never be transported con-
currently. Evidence suggests that
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sheets, blankets, and mattresses may
play a role in the spread of infec-
tion, and thus deserve special atten-
tion.

Patients admitted to the hospital
should be furnished with clean
blankets, sterilized linens, and clean
mattresses. Cleanliness of mattres-
ses may be approached through the
use of disposable or nondisposable
plastic covers.

STEIuLIZATION
Because sterile technique is so

fundamental to the prevention of
hospital-acquired staphylococcal dis-
ease, techniques of sterilization and
disinfection require constant atten-
tion and reevaluation. Meticulous
checks, both thermal and bacterio-
logical, on the effectiveness of ordi-
nary methods of sterilization should
be routinely carried out. The need
for sterilization of certain kinds of
equipment, such as stethoscopes,
ophthalmoscopes, and sphygmoman-
ometers, should be reconsidered.

Personnel Carriers
Carriers of staphylococci among

hospital personnel present one of the
more difficult problems in the control
of hospital-acquired staphylococcal
infections. There are really two
problems here. The first is the in-
dividual with a frank lesion, the
other is the inapparent carrier who
Is without overt lesions.

FRANK INFECTIONS
It is strongly recommended that

hospital personnel, including physi-
cians, nurses, and others, who de-
velop frank staphylococcal lesions
should be excluded from duty until
the lesions are healed. It is further
recommended that:

* A continuous program of educa-
tion of all personnel emphasize the
hazard of staphylococcus lesions to
the welfare of the patient.

* Personnel be required to report
the presence of lesions to a central
clinic or to a designated physician.

* All reported lesions receive
prompt diagnosis and therapy.

* A policy be adopted to prevent
financial loss to personnel who are
barred from duty because of frank
lesions.

* During an epidemic or period of

increased incidence of staphylococcal
disease, active search be made for
the presence of lesions among the
personnel. Such a program can be
appropriately directed by the in-
fections committee. In searching
for carriers, a thorough physical in-
spection should be made to detect
those who may have hidden but dan-
gerous lesions; for example, in the
axilla, buttocks, and perineal re-
gion.

THE INAPPARENT CARRIER
The majority of hospital person-

nel may be shown at one time or an-
other to be carrying coagulase-posi-
tive staphylococci on their skin or
mucous membranes. It must be
stressed that most of these carriers
are not hazardous to the patients,
because they either disseminate
very few staphylococci or the parti-
cular strain of organism which they
are carrying is of low transmissi-
bility or pathogenicity, or both. The
mere presence of coagulase-positive
staphylococci, therefore, is not
grounds for removal of a carrier
nor does it constitute an indication
for antibiotic therapy. Thus, rou-
tine surveillance for carriers is not
recommended.
During an epidemic or increased

incidence of disease, it is essential
that a thorough search of all per-
sonnel be made for carriers of epi-
demic strains associated with the

Specific I- A -A!,

outbreak. The usually accepted
method for finding carriers is re-
stricted to nasal or nasopharyngeal
cuiture surveys of the personnel. In
instances where carriers of epidemic
strains are not found by this tech-
nique, it might be helpful to extend
the examination of personnel to
other potential portals of exit, such
as the hair, throat, perianal skin, and
stool.

Carriers of epidemic strains asso-
ciated with the outbreak should be
considered "dangerous carriers" and
should be removed from duty. Many
carriers, even the temporarily dan-
gerous ones, will cease to carry the
epidemic strain upon their removal
from the contaminated environment.
The status of the individual carrier
must, therefore, be periodically
evaluated and after his reversion to
negative, he should be returned to
duty.
When an epidemic strain persists

in a carrier, his permanent removal
from duty must be given careful
consideration. Such victims should
receive assistance in the form of new
job training.
Many substances such as antibi-

otic nasal jellies and sprays have
been used both for the prophylaxis
and for local treatment of carriers.
The conference is unable to recom-
mend any of these procedures at the
present time but urges their evalua-
tion.

Kcommenciations
In addition to those recommenda-

tions which apply generally to the
detection and control of hospital-ac-
quired staphylococcal disease within
the hospital, the conference has made
certain recommendations which ap-
ply specifically to a particular serv-
ice within the hospital.

Nursery
DISCHARGED INFANTS

It is characteristic of staphylococ-
cal disease in newborn nurseries that
the vast majority of infants do not
develop lesions until after they have
been discharged from the hospital.
In order that the hospital may be-
come aware of a staphylococcal prob-
lem within the nursery as early as

possible, some method needs to be
devised for detection of infections
among the discharged infants. Sev-
eral methods have been used for this
purpose: telephone surveys, ques-
tionnaire surveys, routine visits by
public health nurses, or culture sur-
veys of infants at the time of dis-
charge. The conference generally
recommends the telephone survey as
being most desirable in epidemic
situations because of its efficiency,
promptness, and ease of administra-
tion. However, all of the methods
enumerated have been shown to be
effective in some communities, and
the hospital infections committee
should decide which one to use after
consultation with other community
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agencies, especially the medical so-
ciety and health departments.

It is generally recommended that
surveys of discharged infants be
carried on by the hospital, but it is
recognized that in many communi-
ties the health department can as-
sist with or can conduct the survey.

Surveys of this kind can obvi-
ously be conducted on either a pe-
riodic or continuous basis. Some
hospitals carry on continuous sur-
veys as part of their general disease
surveillance program. Other hos-
pitals conduct periodic surveys.
Often a routine sampling of a por-
tion of discharged patients is satis-
factory. It is strongly recom-
mended that all hospitals institute
some type of survey procedure.

AwTIBIOTIC PROPHYLAXIS
In some instances, nursery epi-

demics appear to be self-propagat-
ing and result in a high incidence
of colonization or frank disease
among the infants due to an epi-
demic strain of high virulence. In
such situations, it is possible to pro-
tect infants from colonization by ad-
ministering an effective antibiotic in
full therapeutic doses to all infants
beginning immediately after birth
and continuing until after dis-
charge. Antibiotic prophylaxis of
this type effectively prevents coloni-
zation of the infant's nose and thus
his skin and allows time to search
for dangerous carriers among the
personnel, and to locate and correct
breaks in aseptic technique. Anti-
biotic prophylaxis should be used
only after very careful evaluation
of the situation, preferably by the
infections committee, and should
never be used for prolonged periods
nor be used on a continuous basis.

PERIODIC CULTURING
Available evidence suggests that

specific strains of staphylococci
which can be detected by phage typ-
ing are capable of producing nur-
sery epidemics. In contrast with
the other services in the hospitals,
therefore, it may be profitable to
survey the nursery personnel peri-
odically in order to detect carriers
of these particular strains. Such
surveys should be undertaken rou-
tinely only in well-equipped hospi-

tals and should be considered as
combined research and control pro-
cedures.

Surgery

OPERATING ROOMS
Separate operating rooms for

clean and "dirty" surgical cases are
not recommended. Rather, all oper-
ating rooms should be cleaned be-
tween operations and meticulously
so after an operation on a contami-
nated case. The same meticulous
care must be applied to sterilizing
contaminated linens, instruments,
and operative clothing.

SCHEDULING OF OPERATIONS
It is recommended that "dirty"

surgical cases be placed at the end
of the operating schedule.

OPERATING ROOM TECHNIQuE
The entire operating room team

must be constantly alert for breaks
in technique. Excessive talking
(chatter) has no place in the oper-
ating room. Operating room cloth-
ing must not be worn outside the
operating suite. Caps and masks
must be changed between each oper-
ation. All visitors to the operating
room must change completely from
street clothing before entering.

SURGICAL DRESSING TECHNIQUE
Every effort should be made to

minimize cross-infection through
contaminated dressing carts and
faulty dressing care.

PERSONNEL CARRIERS
Personnel found to be carriers of

coagulase-positive staphylococci of
any type should be allowed to con-
tinue on duty in the absence of an
increased incidence of surgical
wound infections. Even when a
problem does exist, the removal of
carriers should be delayed until one
is certain that all other possibilities,
such as defects in sterilization, have
been ruled out. The one exception
to this general policy is the nurse or
physician who is known to be a car-
rier of an epidemic strain and comes
from a service where there has been
or is a problem.
While these recommendations ap-

ply to the inapparent carrier, it is
strongly recommended that all per-

sonnel with frank staphylococcal
lesions remove themselves from the
surgical suite until the lesion is
healed.

Medical Services
Distinct differences in the pattern

of staphylococcal infections on medi-
cal services as contrasted with sur-
gical and pediatric services are rec-
ognized. Nevertheless, it is agreed
that a substantial staphylococcal in-
fection problem exists on medical
services also and the need for con-
stant attention to aseptic techniques
and control measures is just as im-
perative here as elsewhere. This
need is important not only to prevent
infections among medical patients,
but also because of extensive com-
mingling of patients among services
to control spread of disease through-
out the hospital.

Laboratory Services
INITIAL ISOLATIONS

Bacteriological services of a high
caliber are essential to the diagnosis
and therapy of staphylococcal dis-
ease and to the detection and control
of hospital-acquired staphylococcal
infections. It is recommended that
hospitals throughout the country in-
clude in their laboratory programs
the initial isolation of staphylococci,
coagulase testing, and antibiotic
sensitivity testing. It is recognized
that there is presently a certain
amount of unreliability with the disk
method of antibiotic sensitivity test-
ing, but it is noted that the Food
and Drug Administration is pres-
ently adopting standards in an effort
to correct these defects. While the
serial tube method is admittedly
more accurate, it is considered to be
too time consuming and expensive
for routine use. Therefore, most
hospital laboratories must resort to
the disk method for establishing the
antibiotic sensitivity of staphylo-
cocci.

SPECIFIC DIAGNOSIS
Bacteriophage typing is not prac-

tical in most hospital laboratories
at the present time, but speciflc
diagnostic services should be avail-
able when needed. While there is
little routine need for such serv-
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ices, they are essential to the detec-
tion of sources of nursery epidemics
and their control; and are helpful in
the control of outbreaks or in other
services. However, it is strongly
recommended that hospital labora-
tories adopt some systematic method
of saving isolates of staphylococci
from infected individuals, so that in

the eventuality of an outbreak, it
will be possible through bacterio-
phage typing to trace the events that
led to the epidemic. Policies con-
cerning the length of time cultures
should be saved and the selection of
strains for bacteriophage typing can
appropriately rest with the infec-
tions committee.

Special Recommendations
In addition to the recommenda-

tions which have been made for the
hospital and hospital services, the
conference has made certain special
recommendations concerning the
provision of certain services and the
request for assistance from certain
agencies.

TERMS AND CLASSIFICATION
An ad hoc committee on the termi-

nology and classification of staphy-
lococcal disease should be estab-
lished. It is agreed that consider-
able confusion exists because of the
lack of agreement in the use of such
terms as apparent and inapparent
infections, disease, sepsis, clinical or
subelinical infection, and asympto-
matic carrier. Many difficulties re-
sult from attempts to compare data
in published reports that fail to dis-
tinguish the carrier state from col-
onization and disease or sepsis. It is
strongly recommended that a sub-
committee be formed to define termi-
nology that will clearly differen-
tiate these various terms and clarify
the vocabulary applicable to staphy-
lococcal diseases.

In addition, the committee should
be requested to provide a classifica-
tion and grading of infections which
could be used as a guide by indi-
vidual hospitals in their surveillance
programs.

EDUCATION AND TRAINING AIDS
The conference recognizes the need

for education and training aids to
support the national program nec-
essary for the control of staphylo-
coccal infections in hospitals. It is
strongly recommended, therefore,
that the chief of the Communicable
Disease Center ask appropriate in-
terested organizations, including the
American Hospital Association, the
American Medical Association, and
the American College of Surgeons, to
designate representatives to form an
interagency clearinghouse or coor-
dinating committee for educational
materials, such as audiovisual aids
and literature. Such a committee,
by joint sponsorship, would en-
courage the production of the best
possible material, would avoid un-
necessary duplications, and wouldl
keep all concerned aware of activi-
ties in this field.

METHODS MANUAL
Although much useful information

regarding adequate sterilization and
disinfection procedures has been
published, it is currently scattered
in many relatively inaccessible pub-
lications. It is recommended, there-
fore, that all available information
on sterilization of special equip-
ment, environmental disinfection,
and the most recent methods of steri-
lization be collected in readily
available manual form and distrib-
uted by the Public Health Service
or some other appropriate agency.

HOSPITAL VENTILATION
Because aerial dissemination of in-

fection may play an important role
in the transmission of hospital-ac-
quired staphylococcal disease, there
is a need for a correlation of informa-
tion by the medical, epidemiological,
and engineering professions. There-
fore, the Public Health Service Is
encouraged to arrange a conference
of interested representatives of these
professions to examine the whole
problem and develop sound stand-
ards.

LABORATORY MANUAL
Attention is called to the fact that

the Communicable Disease Center
Laboratory in Atlanta, Ga., has re-
cently assumed the responsibility of
providing reference laboratory serv-
ices for bacteriophage typing. A
manual of acceptable procedures for
the precise identification of staphylo-
cocci has been produced with the as-
sistance of a subcommittee of this
conference.

In Resume

We have hammered out the many things that
we know and that we do not know about sta-
phylococci. We know the cultural characteris-
tics of the organisms, their prevalence in hos-
pital patients, hospital personnel, and persons
outside of hospitals, and the frequency with
which they are found in the hospital environ-
ment. We know how, roughly, to determine
whether a strain is potentially pathogenic, how

to identify individual strains, and how to trace
their spread from person to person. We do not
know how to determine the invasiveness of an
individual strain, nor its pathogenicity, with
certainty, nor its virulence. We do not know
how to prevent the spread of staphylococci
from one part of a person's anatomy to another,
nor from one person to another person.
We know the prevalence of strains of staphy-
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lococci which are resistant to various anti-
biotics in different populations, and we know
some of the factors that cause resistant strains
to appear; we don't know how to prevent the
appearance of such strains in hospitals (short
of exposing no one at all to that particular anti-
biotic), and we don't know how to replace a
resistant strain with a sensitive one.
We know that staphylococci are spread

among patients and personnel of hospitals, that
they may cause endemic infections in any hos-
pitalized patients and epidemics chiefly among
newborns and surgical patients. We don't
know the most frequent pathways of spread,
whether carriers or environmental sources are
the most important, nor what makes epidemics
start. We know that certain strains are more
frequently encountered as epidemic strains; we
don't know what causes them to become epi-
demic strains. We can often trace an epidemic
to an infected person or carrier; we cannot tell
why some other infected person or carrier did
not start an epidemic. We know that the re-
moval of a carrier or strict attention to aseptic
techniques sometimes appears to stop an epi-
demic; we fear that these measures will not
always do so.
We know some conditions that increase pa-

tients' susceptibility to staphylococcal infec-
tions, but do not know why some persons de-
velop staphylococcal infections while others
fail to do so under apparently identical circum-
stances. Finally, especially as a result of this
conference, we don't know any cause for wild
alarm and gnashing of teeth over the staphy-
lococcal problem; we do know that there is an
important and compelling job to be done which
calls for rolling up our sleeves and getting to
work.

Techniques of Control

How should we go about controlling staphy-
lococcal infections? Since we cannot easily get
rid of the staphylococci that are causing or
may cause disease within a hospital,; most rec-
ommendations in the discussions were directed
at limiting their spread. The first barrier is
at the entrance of the hospital or the ward.
Perhaps some patients with staphylococcal in-
fections could be better nursed at home. Hos-

pital personnel, from the chief of staff down,
should not contact patients if the staff member
has a staphylococcal skin lesion or is known
to have produced infections in patients. Dur-
ing an epidemic in a critical area such as a
nursery or an operating room, personnel may
be removed if they are carrying the epidemic
strain.
The second barrier is within the hospital,

between personnel and patient or between pa-
tient and patient. The conferees unanimously
recommended complete isolation of patients
with staphylococcal infections, wherever prac-
ticable. They urged that careful techniques be
observed in the performance of operations,
along with the proper sterilization of instru-
ments and apparatus, the proper technique in
dressing wounds, careful disposal of discharges
and sputum, the washing of hands after exam-
ining patients with infected lesions, and the
removal of staphylococci from that susceptible
animal, the newborn infant, by washling his
skin with special preparations.
With regard to spread through the air or

from objects in the environment, everyone rec-
ognized the need for more knowledge. We do
not know enough about the importance of
proper ventilation (except in the operating
room and rooms for dressing wounds), of wash-
ing floors and walls, of sterilizing blankets, of
spacing beds and cribs; we do not know the
value of rooming-in procedures for infants and
so on. It was emphasized again and again that
there is no simple and easy panacea for the
control of intrahospital staphylococcal infec-
tions. Many things must be done, some of
which may be unnecessary; the wisest course
is first to close the most likely pathways of
spread of infection and proceed to the others
if necessary. In the last extremity, nurseries
or wards may be closed, and, almost everyone
agreed, the operating room might have to be
closed, too.

Antibiotics, which have no doubt been re-
sponsible for some of our trouble with the
staphylococci, are of little help in getting us
out of trouble. Their role in the prevention
of infections is limited to certain specific sit-
uations. There is no evidence that they will
prevent staphylococcal infections from devel-
oping in hospitalized patients except perhaps
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when the staphylococcus causing an epidemic
in a nursery is sensitive to a specified antibiotic.
The surgeons even differed as to whether the
poorly absorbable antibiotics should be admin-
istered prior to bowel surgery, although they
did agree that antibiotics will not prevent in-
fections from developing in clean surgical
wounds. The suggestion was made that spray-
ing of the noses of carriers may eliminate the
carrier state in some persons, but it was rec-
ognized that more study is needed in this area.
Of course, a most important means of con-

trol is to eliminate the infection at its source,
in other words, to treat the patient who has a
staphylococcic infection. This requires the
highest degree of skill and knowledge on the
part of the clinician to diagnose the disease
properly, to interpret the tests run by the sup-
porting laboratory, to choose the proper anti-
biotic from among the number at hand today,
and to administer it properly. When the
clinician is not sufficiently familiar with this
area, he should not hesitate to call for advice.

A Reporting System

Infections cannot be controlled unless we
know that they are there. This requires re-
porting of staphylococcal infections by certain
responsible parties within each hospital. The
initial report has been made in different hospi-
tals by house officers, nurses, or personnel in
the hospital laboratory. Different methods
may be feasible for different hospitals. Which-
ever one is used, the reports should go to an
infections committee, which should be set up in
each hospital. Such a committee should be

broad in its interest, representative in its per-
sonnel, and of sufficient authority to make sure
that its suggestions will be carried out.
Reporting should be amplified by checkups

of susceptible groups, such as newborns, after
they have left the hospital. Several feasible
methods were suggested for these surveys.
Most important is that they have the full
cooperation of the hospitals, of the medical
profession, and of the health officer.
Reporting and control are not successful

without proper definitions. Agreement could
not be reached on any one system of classifica-
tion of staphylococcal infections. Accordingly,
it was suggested that the Public Health Service
set up a committee to recommend a proper
classification.
None of the measures for control will have

any effect without continuous, interesting, and
authoritative publicity. Educational programs
are needed within the hospital for all the per-
sonnel from the lowest to the highest. These
can be aided by health authorities and local
and national medical associations by the pro-
vision of information, teaching aids, and speak-
ers, and the initiation of communitywide
meetings from time to time.

Finally, and most urgently, we need more
research on staphylococci and the infections
they cause. I have already mentioned some of
the things we need to know. Funds are needed
for intramural and extramural research on the
practical problems of staphylococcal infections,
their communicability and control, and espe-
cially on fundamental problems of host re-
sistance to the staphylococcus and how it may
be strengthened.

-HARRY F. DOWLING, M. D., professor of medicine, College of Medicine,
University of Illinois, Chicago.

Vol. 73, No. 12, December 1958 1091



Hospital-Acquired Staphylococcal Disease

and the Community
FREDERICK H. WENTWORTH, M.D., M.P.H., ADAH L. MILLER, R.N.,

and BERTTINA B. WENTWORTH, B.S.

HOSPITALS provide vitally needed serv-
ices to practitioners of medicine and to

the community at large. Anything which
tends to disrupt hospital services or inter-
fere in any way with their optimal function
is of real concern to the community. Hospital-
acquired staphylococcal disease can certainly
decrease the efficiency of hospital operation by
prolonging the patient's hospital stay, increas-
ing the cost of medical care, and, in some cases,
jeopardizing the patient's recovery. The com-
munity and community agencies may be ex-
pected for these reasons to be vitally interested
in the control of the problem.
Recent studies of the epidemiology of hos-

pital-acquired staphylococcal infections have
established additional reasons for concern. It
is now very clear that the hospital with an un-
controlled staphylococcal disease problem may
act as a focus of infection for the community
itself. It is also clear that many patients in-
fected while in the hospital do not develop overt
disease until some time following their dis-
charge and thus the detection of the disease in
the community becomes essential to the deline-
ation of the hospital problem and its control.
Evidence supporting these concepts is at the

Dr. Wentworth is medical coordinator of disease
control activities in the Ohio Department of Health,
where Mrs. Miller is a communicable disease nursing
consultant and Mrs. Wentworth is head of the re-
search laboratory. The paper was presented at the
National Conference on Hospital-Acquired Staphy-
lococcal Disease in Atlanta, Ga., September 16, 1958.

moment most convincing in the case of strain-
specific staphylococcal infections acquired in
hospital nurseries.
Two outstanding features of the epidemiol-

ogy of nursery outbreaks have been the number
of infants who develop the first signs of disease
following discharge from the hospital and the
frequency of postpartum breast abscess among
mothers. Studies on the nasal flora of women
on admission to the maternity service and at the
time of discharge, as well as that of their in-
fants, indicate the infants (1) are the source
of the staphylococcus responsible for the breast
abscesses. These studies also demonstrated
that in the vast majority of cases transmission
from infant to mother takes place in the home.
These findings suggested the possibility of
simultaneous or subsequent transmission to
other members of the family and the establish-
ment of endemic staphylococcal disease within
the family group.

Colbeck, while studying nursery outbreaks
in Winnipeg in 1949, found this to be the case
(2). In the families of 10 infants born in an
epidemic period, he demonstrated recurrent
suppurative disease among family members
during several months following the discharge
of the infant and mother from the hospital.
Staphylococei isolated from the lesions in fam-
ily members appeared to be of the same phage
type as that responsible for the nursery out-
break. In 1953 Kempe, reporting the family as
a reservoir of childhood infections, includes an
excellent description of family staphylococcal
disease persisting over a 9-week period (3).
More recently we have studied the families of
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26 infants infected with the epidemic phage
type 80/81 during a nursery outbreak (4).
During 5 months of observation about three-
fourths of the mothers and one-third of the
fathers and siblings were shown to be carrying
phage type 80/81 in their nasopharynx on one
or more occasions. Eleven of the 26 families
were still infected at the end of the study. A
variety of skin infections and subcutaneous
abscesses occurred in about 40 percent of the
infected mothers and fathers and 70 percent of
infected siblings. Shaffer and associates have
reported similar findings (5). At the end of
the 18 months of his study, 9 of 20 families were
still infected.
These investigations have provided con-

vincing evidence that epidemic strains of
staphylococci carried by infants at discharge
are rather readily transmitted to family mem-
bers, persist for long periods within the family,
and are responsible for endemic staphylococcal
disease within the family unit.

Further evidence that the nursery epidemics
may result in an increased incidence of com-
munity disease has been provided by a com-
parison of families of infants born during epi-
demic and nonepidemic periods in the same
hospital. In one recent study, investigations
were made of 1,076 families of infants born
during a nursery epidemic of 3 months' dura-
tion and 211 families of infants born during
a nonepidemic period (6). In 25 percent of
the families of epidemic infants one or more
members of the family group had developed
staphylococcal disease 1 to 5 months following
the birth of the baby, while 3 percent of fam-
ilies of nonepidemic infants gave a similar his-
tory. Eleven percent of 3,975 family contacts
developed disease during the epidemic period,
while 0.8 percent of 506 family members de-
veloped a similar illness during the nonepi-
demic period. If an infection rate of about 1
percent is accepted as a rough approximation
of the level of endemic community disease dur-
ing this period, then the difference between
this and a rate of 11 percent is an approxima-
tion of the magnitude of increase in community
infection which resulted from the nursery
epidemic.

If the magnitudes expressed here are reason-
ably accurate and representative, it follows that

a significant increase in 'the level of community
staphylococcal disease will follow uncontrolled
type-specific nursery outbreaks. We are un-
aware of systematic studies of the transmission
of epidemic strains from these hospital-asso-
ciated families into the general community, but
fragmentary evidence suggests this to be the
case. Certainly the persistence of the strains
within the family unit for such long periods
make it likely that transmission to friends and
relatives will eventually occur. In this event
the "crude equilibrium between the public at
large and the ubiquitous staphylococci" re-
ferred to by McDermott as appearing relatively
stable in 1956 (7) might well be shifted in fa-
vor of the staphylococcus and result in an abso-
lute increase in the level of endemic community
disease.

It is difficult for one who has not observed
family staphylococcal disease to be impressed
with the seriousness of the situation. We ob-
served one family whose infant was born in
October 1954 in a nursery during an epidemic
caused by phage type 80/81. The infant de-
veloped a few blebs prior to discharge and
severe staphylococcal impetigo after he went
home. Since then this family has virtually
never been without staphylococcal disease in
1 or more of its 5 members. The father and I
of the 3 children have been hospitalized for
incision and drainage of abscesses. The two
other children and the mother have had inci-
sion and drainage as outpatients. On three
different occasions the entire family has been
treated with antibiotics in an attempt to erad-
icate the family infection. It is conservatively
estimated that the cost in antibiotics and med-
ical care, exclusive of hospitalization, has been
well in excess of $1,500. Type 80/81 has been
repeatedly isolated from the nasopharynx and
lesions of these individuals and was last iso-
lated in July 1958, nearly 4 years after the
epidemic.
The history of another family has been re-

lated to us-by their private physician. He has
been attempting to eradicate type 80/81 from
this family for well over a year. In this case
there had been no recent direct hospital con-
tact. Two siblings had vacationed for a month
wi'th an uncle who had been having recurrent
boils and carbuncles for a year, his problem

Vol. 73, No. 12, December 1958 1093



having started shortly after he was discharged
from the hospital following elective surgery.
The 80/81 strain was isolated from his lesions,
and the hospital in which he had surgery was
found to have a staphylococcal disease-problem.
Although not representative, these cases il-

lustrate the extent to which infection may be-
come a serious problem for the family and
point up the very great difficulties of eradicat-
ing the infection from the family group.
Treating the family as a unit with an appro-
priate antibotic appears to be effective in some
instances, but by and large results in failure.
According to a personal communication in
1958, Colbeck has had some encouraging re-
sults following thorough disinfection of the
household. It is probably fair to state, how-
ever, that at the moment there is no really
satisfactory approach to the eradication of the
epidemic strains from the family and that, in
a good percentage of the cases, staphylococcal
disease may be expected to recur over long
periods despite repeated attempts at eradica-
tion.
These findings certainly underline the im-

portance of controlling nursery outbreaks. In
addition, they have certain practical implica-
tions. During nursery epidemics it is not un-
usual for the majority of infants to develop
their disease following discharge from the hos-
pital. The number of cases of frank disease
occurring in the nursery are frequently below
the threshold of recognition. Unless the infants
developing postdischarge disease are properly
diagnosed and reported back to the hospital,
an epidemic situation may continue undetected
for long periods. This implies that the prompt
detection and control of hospital epidemics
requires the cooperation of individuals and
agencies outside the hospital. The adequate
provision of laboratory services, a reporting
system, and survey techniques for the detection
of lesions unattended or unreported by physi-
cians are essential to the control of the hospital
situation. With respect to nursery outbreaks,
then, the universe of concern clearly extends
beyond the hospital walls and includes the en-
tire community of which the hospital is a part.
Whether these findings apply to the post-

surgical infections of the hospital-infected
adult medical patient is less clear. It has been

shown repeatedly that hospital patients acquire
antibiotic resistant strains of staphylococci
during their hospital stay and are carrying
them on their skin or mucous membranes at the
time of discharge (8, 9). Some degree of trans-
mission to family members of nonepidemic
"hospital strains" resistant to antibiotics has
been demonstrated (8), but the seriousness of
a potential increase in the endemic level of
community staphylococcal disease needs fur-
ther exploration. Infections with antibiotic
resistant strains certainly present more difficult
therapeutic problems and appear to be result-
ing in a higher case fatality rate than infections
with sensitive strains (10, 11). As the hospital
is a primary community source of antibiotic
resistant staphylococci, hospital-acquired sta-
phylococcal infections are a threat to the com-
munity. While the role of official public health
agencies and an organized community in the
detection and control of these infections is less
clear than in the case of nursery disease, the
need for community interest and awareness and
the responsibility of community agencies for
the provision of service to assist the hospital
is surely as great.
In summary, it would appear fair to state

that, hospital-acquired staphylococcal disease is
a hazard to the community because it threatens
the efficiency of hospital operation and because,
at least in the case of type-specific nursery dis-
ease, acts as a focus for a serious increase in
the level of community-acquired staphylococcal
disease. In addition, it is likely that hospital
epidemics may go undetected unless the hospi-
tal-acquired disease occurring after discharge
is promptly found and brought to the attention
of the hospital. Organized community effort
to provide epidemiological and laboratory serv-
ices, the prompt reporting and analysis of inci-
dence data, and surveys for hospital-associated
morbidity undetected by other means are essen-
tial to the control of hospital epidemics.
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Nursing Opportunities in the Public Health Service
Staff nurses, head nurses, and supervisors

are employed in 16 major Public Health Serv-
ice hospitals in the United States and in 55
Public Health Service Indian and Alaska na-
tive hospitals. Clinical nurses are also em-
ployed in the Clinical Center, the Service's 500-
bed research hospital at the National Insti-
tutes of Health. Twelve of the 16 hospitals
provide general medical and surgical services;
1 is exclusively for tuberculosis cases; 2 are
for treatment of narcotic addiction and other
neuropsychiatric disorders; and 1 is the only
hospital in continental United States devoted
exclusively to care of leprosy patients. There
are opportunities for teaching and training at
all levels.

Total bed capacity of the 16 major hospitals
in the United States ranges from 135 to 1,250
beds; the total capacity in the Indian and
Alaska native hospitals is about 3,800, with
bed capacity per hospital ranging up to 400.

In the field of public health nursing, oppor-
tunities are available in epidemiological inves-
tigations and studies, in public health activities
in the Indian health program, in general. and
special public health programs (such as heart
disease control, tuberculosis control, venereal
disease control, and quarantine activities),
and in technical assistance programs overseas.

Entrance salaries for Public Health Service
professional nurses were recently raised by 10
percent. They now range from $4,040 a year
for GS-5 beginners (formerly $3,670) to
$9,890 for GS-13 program heads (formerly
$8,990). For nurses with a year of experi-
ence, the new rate is $4,490 a year (formerly
$4,080).

Further information on nursing opportuni-
ties may be obtained by writing to the Surgeon
General, U. S. Public Health Service (P),
Washington 25, D. C.
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