Group | Infections: Transmission to and from Personnel

ACQUIRED IMMUNODEFICIENCY
SYNDROME (AIDS)

Personne! have been exposed to patients with AIDS and to
their clinical specimens; however, there is currently no evi-
dence of AIDS transmission to hospital personnel or from hos-
pital personnel to patients. The etiology of the underlying
immune deficiencies of patients with AIDS is unknown. One
current hypothesis is thar a transmissible agent is involved. If
30, the agent appears $o be transmitted most commeonly through
intimate, direct contact with mucosal surfaces or through par-
eateral spread. Airbome spread and imterpersonal spread through
casual oontact do not seem likely. These patterns resemble the
distribution of disease and modes of spread of hepatitis B
vinus,

With bur present knowledge, it appears prudent for hospital
personne] to use similar precautions when taking care of pa-
tients with AIDS as those used for patients with heparitis B
virus infection® (see Guideline for Isolation Precautions in
Hospitals). It also appears prudent for hospiral personnel who
have AIDS to use similar precautions as those suggested for
known carriers of HBsAg to minimize their infectious risk to
others (see hepatitis discussion below). Precautions have been
advised for persons and specimens from persons in certain
patient categories considered to be part of the AIDS spectrum.
These categories include persons with the following illnesses:
opportunistic infections that are not associated with underlying
immunosuppressive disease or therapy; Kaposi's sarcoma (pa-
tients under 60 years of age); chronic generalized lymphade-
nopathy, mnexplained weight loss, and/or prolonged unexplained
fever in persons who belong to groups with apparently in-
creased risk of AIDS (homosexual men, intravenous-drug abu-
sers, Haitian mmmigrants, hemophiliacs).* However, since AIDS

has been diagnosed in persons not in identified high-risk groups,
personnel may also use precantions when taking care of pa-
tents whose clinical condition and epidemiologic history sug-
gest a risk for developing AIDS. Any new information on the
cause and transmission of AIDS should be considered when
precautions are designed or changed.

Extraordinary care must be taken to avoid accidental wounds
from sharp instruments contaminated with potentially infective
material and to avoid contact of mucous membranes and open
skin lesions with materials from AIDS patients. Because of
the lack of pertinent information. no particutar course of action
can be recommended in the event of accidental percutancous
or mucosal exposure to potentially infective material from pa-
tients with AIDS. Since these patients arc often in high-nisk
groups for hepatitis B, following the suggestions for handling
exposures to blood at high risk of being positive for hepatitis
B surface antigen (HBsAg) may be considered (Table 1). Cur-
rently, no information is available on the potential benefits or
problems associated with administering passive or active im-
munizing agents or therapy in this situation.

ACUTE DIARRHEA

Various agents may cause diarrhea in patients and hospital
personncl. Salmonella. Shigella, and Campvlobacier species
are among the common bacterial enteric pathogens. Infection
with these agents may produce mild symptoms but is otten
accompanied by other symptoms. such as abdomina} cramps,
fever, or bloody diarrhea. Diarrheal illness accompanied by
such symptoms suggests a bactenial cause. Rotavirus and the
27-nanometer (Norwalk and Norwalk-like) agents are among
the chief causes of sporadic and epidemic viral gastroenteritis.
Giardia lamblia and other protozoa arc also frequent causes

Table 1. Summary of Postexposure Prophylaxis for Acute Percutaneous
{Needle-stick) Exposures to HBV*

Status of the patient’s blood the HBsAg testing
healith worker was exposed to recommended Recommended prophylaxis
HBsAg-positive HBIG (0.06 mLkg) immediately and | month after
needle-stick
HBsAg starus unknown
Sowce known:

Blood is at High Risk (B) of being HBsAg-positive

Blood is st Low Risk () of being HBsAg-pasitive
HEsAg status waknown
Sowrce wnknown

*Consuit current ACIP recommendations for important details.

G (0.06 ml’kg) immediaiely and if 1ot positive
HBIG (0.06 mlkg) immediately and | swonth after
acedie-stick or if sesr neganive aothing

Nothing or IG (0.06 mlxg}

Nothing or IG (0.06 mlkg)

m)ﬂ@kmm_mmumnwmsm-wm.mﬁmwmxmmmmmnou's

; patients on

of Asiar origin; bomosexual men; wsers of illicit, amtravenous drugs.

syndrome persons
§ If sesults can be known within 7 days after exposure. Although propirylaxis mey be given wp 1 7 days aficr exposure, i is most effective
when given as soon after exposure a5 possible, preferably within 2445 hours. Screening of exposed personnel b determine susceptibility may
abso be considered, but the decision 0 screen should not delay the administration of globulin.
()Low risk that the source is HBsAG-positive—such as the average hospital paticat.

HBIG = Hepatitis B immune globutin

IG = Immxme globulin (formerty calicd **immumne serum globulin,™ ISG, of **gamma globulin®")

Personnel Health/July 1933
A8-92



of diarrhea. Any of these agents may be nosocomially trans-
mitted via the hands of personnel who are infected.

If personnel contract an acute diarrheal itlness accompamed
by fever. cramps, or bloody stools. they are likely to be ex-
creting potentially infective organisms in high titer in their
feces. The specific cause of acute diarrhea. however, cannot
be determined solely on the basis of clinical symptoms: thus.
appropriate laboratory tests are important. Not allowing these
persons to take care of patients pending evaluation will prevent
transmission. Evaluation of personnel may usually be fimited
to an initial culture for bacterial pathogens and stool exami-
nation for intestinal protozoa: repeat studies may be indicated
if the results of the first tests are negative and the illness per-

Fecal excretion of HAV is greatest during the incubation
penod of disease before the onset of jaundice. Once disease
is clinically obvious, the risk of transmitting infection is
decreased. However, some patients admitted to the hospital
with hepatitis A may still be shedding virus®'° and are po-
tentially infective. Fecal shedding of HAV can continue for
up to 2 to 3 weeks after onset of dark urine; however, in
most persons, viral shedding is complete about 7 days after
dark urine appears.’ Anicteric infection may also occur,
especially in young children. There is no evidence support-
ing the existence of a chronic HAV carrier state.

Personnel can help protect themselves and others from
infection with HAV by always maintaining good personal

SiIsts. hygiene. practicing thorough handwashing at all times, and

Carriage of Enteric Pathogens by Personnel

Camage of entenic pathogens may persist after resolution
of the acute illness. Once the person has clinically recovered
and s having formed stools. however. there should be little
hazard to patients. provided normal hygienic practices are
observed. Existing data suggest that appropnate antibiotic
therapy may eradicate fecal excretion of Shigella or Cam-
pylobacter_ 1If persons take antibiotics. any foliow-up cul-
tures are best taken 48 hours atter the last dose. Carriage
of Salmonella. however, calls for special concern. because
carnage may be prolonged and because the clinical sequelae
of acute saimonellosis are often severe in high-risk patients.
such as newbomns. the elderlv. immunocompromised pa-
tients. and the severely ill. such as those in intensive care
units. Antibictic therapy may prolong Sulmonelfa excretion
or lead to emergence of resistant strains and is not generally
indicated. Thus. special precautions regarding contact with
high-nisk patients may be needed for personnel who are
convalescent camiers of Salmonella.

Generally, personal hygiene. particularly handwashing by
personnel befere and after ail patient contacts, will minimize
the nsk of transmitting enteric pathogens 1o patients. Main-
taining good hygiene when away from the work setting will
minimize the nsk of transmission to family contacts.

Food-service personnel are not discussed in this guide-
line. Precautions for personne! taking care of patients who
have gastroentenitis are discussed in the Guideline for Iso-
lation Precautions in Hospitals.

taking care of patients known to be infected with HAV
according to published recommendations (see Guideline for
Isolation Precautions in Hospitals). If personnel become in-
fected with HAV. the nisk of transmitting infection is very
low or negligible afier about 7 days atter onset of jaundice.
Foodbome transmission of hepatitis A is not discussed in
this guideline.
Hepatitis B
Most nosocomial cases of hepautis B unrelated to the
transfusion of blood or blood products occur in hospital
personnel rather than patients. Transmission occurs by par-
enteral or mucosal exposure to HBsAg-positive blood from
persons who are carriers or have acute HBYV infection. Often
catriers of HBsAg and persons with acute infections are
unrecognized and are therefore not known to be infective.
The infectivity of blood is best correlated with the presence
of hepatitis B “*¢’” antigen (HBeAg); however, any blood
that is HBsAg-positive is potentially infective. Presence of
HBeAg correlates strongly with the number of infective HBV
in the serum.
The principal modes of HBV transmission are given be-

low in order of decreasing efficiency:
1. Overt parenteral transmission.

Direct percutaneous inoculation by needle or instrument

contaminated with serum or plasma (for example. acci-

dental needle-sticks, transfusion of contaminated blood

or blood products, and acupuncture).
2. Inapparent parenteral transmission.

HEPATITIS

Viral hepatitis has long been recognized as a nosocomial
hazard. The agents that most commonly cause viral hepatitis
are hepatitis A virus (HAV), hepatitis B virus (HBV), and 1
or more viruses currently designated non-A, non-B (NANB).

a. Percutaneous inoculation with infective serum or
plasma without overt needle puncture (for example, con-
tamination of fresh cutaneous scratches. abrasions, burns,
or other lesions).

b. Contamination of mucosal surfaces with infective serum

Hepatitis A

Nosocomial hepatitis A occurs infrequently and is asso-
ciated with 2 unusual circumstances: 1) the source of infec-
tion is a patient hospitalized for other reasons whose hepatitis
is not apparent, and 2} the patient is fecally incontinent.
These circumstances may occur in adult and pediatric pa-
tients.

Hepatitis A is transmitted primarily by the fecal-oral route.
It has not been reported to occur after inadvertent needle
sticks or other contact with blood. Personnel who have fre-
quent contact with blood. such as those who work in dialysis
units, do not have evidence of increased infections with
HAV.” Hepatitis A has, however, been reported to be trans-
mitted by blood transfusion.?
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or plasma (for example, mouth pipetting accidents, ac-
cidental eye splash, and other direct contact with mucous
membranes of the eyes or mouth, such as hand to mouth
or cye when contaminated with infective blood or serum).
c. Transfer of infective material to skin lesions or mu-
cous membranes via inanimate environmental surfaces
(for example, surfaces of various types of hospital equip-
ment, devices, and rubber gloves).

d. Contamination of mucosal surfaces with infective se-
cretions other than serum or plasma (for example, con-
tact involving saliva or semen).

Fecal-oral transmission of HBV does not appear 10 oc-
cur; however, transmission among homosexual men has
been described, possibly via contamination from asymp-
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tomatic rectal mucosal Jesions at sites of sexual contact.'!
Airbome spread of HBV by droplet nuclei does not ap-
pear 1o be epidemiologically important. *>'* Transmission
of HBV in dental operatorics, however, by large droplets
that may strike mucous membranes or contaminate en-
vironmental surfaces has pot been ruled out.”

Within the hospital setting certain work locations and
occupational categories have been identified as showing
increased risk for hepatitis B infection. ™'+ Generally,
the highest risk of HBV infection is associated with lo-
cations and occupations in which contact with blood from
infected patients is frequent. The Jocations and occupa-
tions are as follows:*

Work locations Occupational categories
Blood banks Dentists and dental sur-
Dental clinics Dialysis technicians
Dialysis wards Laboratory technicians
Emergency rooms N

urses

Hematology/oncology wards  Physicians  (especially
Operating and recovery rooms surgeons and patholo-
Pathology laboratories gists)

Hospital personne! who do not have physical exposure to
blood are at no greater risk than the general population.
Patient contact without physical exposure to blood has
not been documented to be z risk factor.

To prevent transmission of hepatitis B, hospital staff
must be aware of the modes of transmission and the ap-
propriate precautions in taking care of infected patients
or handling their clinical specimens (see Guideline for
Isolation Precavtions in Hospitals). In genera], the major
emphasis is on applying blood precautions, practicing
proper bandwashing, having minimal contact with blood
or blood-contaminated excretions, and handling the blood
of all patients as potentially infective material !

Since droplets from the patient’s mouth reach the face
of the dentist during certain procedures, dentists might
consider protecting their eyes, nose, and mouth from such
exposure by using masks and protective eyewear. They
can prevent direct contact with infective matenal in the
mouth by routinely wearing gloves during dental proce-
dures.

e Acute HBV Infection in Personnel

and HBsAg Carriers

A carrier is defined as a person who is HBsAg-positive
on at Jeast 2 occasions at least 6 months apart. After acute
infection with HBV, the likelihood of developing the carrier
state lessens as the person gets older and depends on the
host’s immune responsiveness. Carriers and persons with
acute cases have the highest concentrations of HBY in the
blood and serous fluids. The risk of transmission of HBY
by HBsAg-positive health professionals has been examined
in recent reports. 22 Transmission has been documented in
a few instances from oral surgeons, gynecologists perform-
ing complex pelvic surgery, and a general practitioner.
HBsAg-positive personne]l with exudative dermatitis on body
areas tzl:at may contact patients may also pose a risk to pa-
tients.

*Adapsed from Maynard, JE. Nosocomial viral bepatitis. Am § Med 1981:
70:440.
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Among dental practitioners who do not routinely wear
gloves, a greater nsk of fransmitting infection appears to be
associated with highly traumatic dental work, such as tooth
extractions and surgery, than with less raumatic work such
as examinations and restorations. Transmission by surgeons
has been related to type of surgery, in particular, major
operative procedures, such as laparotomy, hysterectomy,
and major repairs, during which the chance of accidental
puncture wounds is presumably greater. In | instance, trans-
mission by a hospital worker with a severe exudative der-
matitis on both hands appeared 10 be related 10 contamination
of indwelling arterial catheters.™

The asymptomatic carrier of HBsAg ard the person with
an acute case do not appear to endanger susceptible persons
except through direct inoculation of his or her blood or
contaminated secretions. Thus, these persons peed not be
restricted from patient-care responsibilities. unless there is
epidemiologic evidence that the worker is transmitting in-
fection.

Personnel who are HBsAg-positive may be able 1o reduce
or eliminate their nsk of infecung patients by wearing gloves
during high-risk procedures in which their blood or body
fluids may contact patients.**-** Double-gloving during
complex surgery might also help interrupt transmission.~*
Furthermore. it is crucial to counsel known carmiers of HBsAg
about practicing good personal hygiene. preventing their
blood and potentially infective body fluids from contacting
other persons, and not donating blood.

o Hemodialysis Centers

Infection with HBV has represenied a grear hazard to both
patients and personnel in hemodialysis centers. If adequate
infection control strategics are not practiced. heparitis B
infection. once introduced. can become endemic. with pa-
tients and environmental surfaces acting as reservoirs. Iso-
lating or segregating patients who are HBV carriers. combined
with assigning seropositive personnel to take care of these
panients, has greatly decreased transmission of HBV in this
environment. A complete discussion of the modes of rans-
mission and control measures for hepatitis B in dialysis ¢en-
ters has been published. ™
® Pregnant Personnel

Pregnant personnel are at no greater nisk of contracting
hepatitis than other personnel; however. if a2 woman devel-
ops hepatitis B during pregnancy and s HBsAg-positive at
the time of delivery, the infant is at high risk of developing
neonatal hepatitis and becoming an HBsAg carrier. 2031 Be-
cause of this risk, it is important that pregnant personnel
know the dangers of working in high-risk departments and
be familiar with precautions that should be used.” Female
personnel of childbeanng age may also consider immuni-
zation with hepatitis B virus vaccine (sec below).
® Hepatitis B Virus (HBV) Vaccine

An inactivated vaccine of high immunogenicity and ef-
ficacy is commercially available. The application of the vac-
cine in acute-care hospitals will depend on the risk of HBV
infection for hospital personnel and the cost of vaccine.

Present estimates of risk have been based primarily on
studies of the prevalence of hepatitis serum markers in se-
lected groups.'*+'7-1%-% Incidence studies of HBV infection
among hospital personnel have been few'®*2-* and have not
inchuded all groups of hospital personne] and appropriate



community controis. Thus, data that can be used to analyze
the cost-effectiveness of administering vaccine to hospital
personnci are not compiete.
Because the risk that hospital personnel will acquire hep-
atitis B varies among hospitals and among different occu-
pational groups within hospitals, each hospital should
formuiate its own specific immunization strategy. In devel-
oping specific immunization strategies, hospitals may use
available published data'*20-32-33 about the risk of infection.
Some institutions may instead choose to serologically screen
personnel in various occupational categories or work loca-
tons to determine the prevalence of seropositivity in these
groups.
The decision to screen potential vaccine recipients for
susceptibility to hepatitis B is an economic decision; im-
munizing HBV carriers and persons already immune does
not appear to present a hazard.'-2 In the United States. the
prevalence of previous infection in any targeted group, the
cost of screening, and the cost of immunizing personnel
determine whether screening would be cost-effective. -
HBV vaccine is reported to be safe.*** The Immuniza-
tion Practices Advisory Committee (ACIPY has published a
discussion of this vaccine and its use.’
Non-A, Non-8 Hepatitis

The epidemiclogy of NANB hepatitis in the United States
more closely resembles that of hepatitis B than that of hepautis
A. Important aspects of NANB infections are as follows: 1}
the NANB agent(s) circulates in the blood in acute cases. 2)
there appears to be a chronic blood carrier state during which
blood may remain infective, and 3) transmission of NANB
infection is usually associated with percutaneous needle ex-
posure or other exposure fo blood, or with inapparent paren-
teral transmission. Since blood containing HBsAg is not used
for ransfusion. most post-transfusion hepatitis in the United
States is NANB. Thus, emphasis on blood precautions, as with
hepatitis B, seems the most reasonable current approach to
preventing transmission from patients to personnel. For per-
sonnel who contract this illness, precautions suggested for hep-
atitis B should be adequate to prevent transmission to patients.
Techniques are not yet available to detect specific antigens and
antibodies or to determine the period of infectivity after acute
infection.

Needle-stick Injuries

Needle-stick injuries account for a large number of the
work-related accidents reported in hospitals.* Most injuries
happen on patient-care units when personnel are 1) dispos-
ing of used needles, 2) administering parenteral injections
or infusion therapy (especially to uncooperative patients),
3) drawing biood, 4) recapping needles after use, 5} han-
dling linens or trash contzining uncapped needles, or 6)
cleaning up after patient-care procedures in which needles
are used. Although other infections have been reported to
be transmitted by accidental needle sticks, hepatitis B and
probably NANB pose the greatest risks to hospital person-
nel. In the absence of immunoprophylaxis, the risk of ac-
quiring overt hepatitis B through an accidental puncture wound
ﬁ'omma needle used on an HBsAg-positive patient is about
6%.

The risk of needle-stick injuries can be reduced by dis-
carding used needles in puncture-resistant disposal units
without first recapping them or purposely bending or break-
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ing them by hand. Risk of injury may also be reduced if
personnel obtain assistance when administering injections
or infusion therapy 10 uncooperative patients and if person-
nel use caution when cleaning up after procedures that in-
clude the use of needles. Additionally, the incidence of needle-
stick injuries may be reduced by providing eeedle-disposal
units throughout the hospital in locations that facilitate their
immediate use, for example, in nursing stations, patient
rooms, laboratories. and utility rooms.* When some needle-
cuting devices are used, blood may spatter onto environ-
mental surfaces. Currently, no data are available from con-
troiled studies examining the effect, if any, of needle-cutting
devices on the incidence of needle-stick injuries.

After some needle-stick injuries. immunoprophylaxis for
hepatitis B or NANB may be advisable.*? Immune globulins
for protection against viral hepatitis are most effective when
‘given soon after exposure,

HERPES SIMPLEX VIRUSES
Herpes simplex viruses (HSV) can be transmitied among
personnel and patients through either primary or recurrent le-
sions or through secretions (such as saliva. vaginal secretions.
infected ammotic fluid) that can contain the virus when no
lesions are obvious. Although many sites can become infected.
exposed areas of skin are most likely to be involved. partic-
ularly when minor cuts. abrasions. or other skin lesions are
present. Direct contact with lesions or infected secretions is
the principal mode of spread.
Transmission of HSV From Patients to Personnel
Personnel may develop an infection of the fingers (her-
petic whitlow or paronychia) from exposure to contaminated
oral secretions. Such exposure is a distinct hazard for nurses,
anesthesiologists, dentists, respiratory care personnel, and
other personnel who may have direct (usually hand) contact
with either oral lesions or respiratory secretions from pa-
tients. Less frequently, personnel may develop infection of
the fingers from exposure to contaminated genital secretions
or lesions on skin or mucous membranes. Personnel can
protect themselves from such infections by 1) avoiding di-
rect contact with lesions, 2) wearing gloves on both hands
or using ‘"no-touch”” technique for all contact with oral or
vaginal secretions, and 3) thorough handwashing after pa-
tient contact (see Guideline for Isolation Precautions in Hos-
pitals).
Transmission of HSV From Personnel to Patients
Currently, there is no evidence that personnel with genital
infections pose a high risk to patients if personnel follow
good patient-care practices. The risk posed by personnel
with orofacial herpes io patients is unknown. Personnel with
oral infections, however, can reduce the risk of infecting
patients by 1) wearing an appropriate barrier—such as a
mask or gauze dressing-—to prevent hand contact with the
lesion, 2) washing hands well before all patient care, and
3) whenever possible, not taking care of patients at high
risk of severe infection such as neonates, patients with se-
vere malnutrition, severely burned patients, and patients in
immunodeficient states. The potential risk of infecting high-
risk patients must be weighed against the possibility of com-
promising patient care by excluding personnel with orofacial
herpes.
Personnel with herpetic whitiow may be more likely to
transmit infection by contact. Personnel can prevent trans-
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mission of HSV to parients by not working when they have
active infections of the hands. Although some have sug-
gested that personnel with herpetic whitlow may have pa-
tient contact if they wear gloves.*-* the adequacy of this
method of preventing transmission of infection is unknown.

STAPHYLOCOCCUS AUREUS AND
STREPTOCOCCUS, GROUP A AND GROUP B

Carriage of potential pathogens by hospital personnel has
been a traditional concern of infection control practitioners.
Management of personnel who are infected with Staphviococ-
cus aureus or camiers of Staphviococcus aureus or group A
or group B Streprococcus is discussed here. Carriage of enteric

and meningococci by hospital personne) are covered

elsewhere; carriage of other organisms. such as gram-negative
bacteria, has rarely been implicated as a source of nosocomial
infection and is not discussed.

Staphylococcus aureus Infection and Carriage

Staphylococcal carriage or infection occurs frequently in
humans. In nosocomial transmission. there are 2 sources: a
person with a lesion or an asvmptomatic carrier. Persons
with skin lesions due to 5. qureus are most likely to dis-
seminate these organisms. Direct contact is the major route
of transmission. Even a single boil in an occult body site
(for example. the axilla) caused by §. aureus may increase
the likelihood of dissemination. One way 1o decrease the
possibility of dissemination is to not allow paticni-care per-
sonne} to work until skin infection caused by this organism
is resolved.

The anterior nares is one of the most commonly colonized
sites, but carriage of S. aureus may occur at other sites.
such as the axilla or perincum. The epidemiology of meth-
icillin-resistant staphylococci does not appear to be differ-
ent, except that nasal carmiage may be less frequent. and
outbreaks tend to occur more frequently in intensive care
and burn units.

Culmre surveys of personnel can detect carmiers of 5.
aureus but do not indicate whether carriers are likely to
disseminate their organisms. Thus. such data are difficult 10
interpret. A more reasonable approach is 1o emphasize ef-
fective surveillance that permits prompt recognition of
staphylococcal infections in both personnel and patients. If
certain personnel are linked epidemiologically to an in-
creased number of infections. these persons can be cultured
and. if positive. removed from paticnt contact until carriage
is eradicated. Treatment regimens. followup of implicated
personnel. and management of outbreaks are not discussed
in this guideline.

Group A Streptococcus Carriage

For nosocomial transmission. the main reservoirs for group
A Streptococcus appear to be the pharynx, the skin, the
rectum, and the female genital tract. Direct contact and large
droplets are the major modes of transmitting this organism:
however, airborne spread has been su 4546

Although pharyngeal and skin infections are the most
common group A streptococcal infections, outbreaks of sur-
gical wound infections caused by this organism have been
more important in the hospital. Since group A streptococcal
surgical wound infections occur infrequently, the occur-
rence of cases should prompt a search for a carrier. If per-
sonnel are linked epidemiologically to the occurrence of
disease, they should be cultured, and if positive, removed
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from patient contact until carnage i1s eradicated. Treatment
regimens. followup of implicated personnel. und manage-
ment of outbreaks are not discussed here.
Group B Streptococcus Carriage

Carmiage of group B Streprococcus by personnel does not
appear 10 be important in nosocomial transmission. The epi-
demiology of group B streptococcal infections in neonates
suggests that matemal colonization with group B Strepio-
coccus. followed by the infant’s acquisition during passage
through the birth canal. accounts for most infections that
have onset soon after birth. Spread of the organism from
colonized to uncolonized infants via the hands of personnel.
however. may play a role in late onset neonatal infections.
Careful handwashing by personnel will minimize the nsk
of spread from colonized 10 uncolonized infants.

TUBERCULOSIS

Even though the nisk of nosocom:al nfection with Myro-
bacterium tuberculosis is low. tuberculosis +TB) conunues to
posc a problem for health-care personnci. In the hospral. in-
fection is most likely to occur when a patient has unsuspected
pulmonary or laryngeal TB, has bacilli-laden spurm or res-
piratory secretions. and is coughing or sneezing into air that
remains in circulation. The best ways to protect others from a
patient with TB are to maintain a high index of suspicion for
TB and to institute appropriate precautions (sce Guideline for
Isolation Precautions in Hosprtals). A compiete discussion of
the transmission of uberculosis in hospitals has been published
elsewhere.*’

Screening Programs

A tuberculosis screcning and prevention program for per-
sonnel is important in protecung personnel and patients %
It is important that all institutions have a screening program:
however, the program should be based on local epidemio-
logic data. because nisk of ransmission vanes broadly among
different segments of the population and in differcm local-
ities. It is imponant 1o identify hospital personnel with 1u-
berculous infection without evidence ! curreni factive)
disease. because preventive treatment with isoniazid may be
indicated.* Persons with tubercutous infection are those with
a significant skin-test reaction. usually defined as 10 mm or
more of induration to 5 Tuberculin Units {TU) of Purifiea
Protein Derivative-Standard (PPD-S) administered via the
Mantoux technique.

The tuberculin skin test is the method of choice for TB
screening. The Mantoux technique tintracutaneous injection
of 0.1 m! of PPD-tuberculin containing 5 TU) is preferred
for screening persons for TB infection. because it is the
most accurate test available. A 2-siep procedure™ can be
used to minimize the Jikelihood of misinterpreting a boosted
reaction as a true conversion due to recent infection.*** In
the 2-step procedure, an initial tuberculin skin test (Man-
toux, 5 TU PPD) is given. If this test result is 89 mm of
induration, a second test is given at least | week and no
more than 3 weeks after the first. The results of the second
test should be used as the baseline test in determining treat-
ment and follow-up of these personnel. A skin test result of
10 mm of induration or more is considered to be significant.

The 2-step procedure, however. may not always be pec-
essary. Personnel in the second or third decade of life may
be less likely to have had remote infection with M. muber-
culosis. Thus, the age of personnel in an institution and the



epidemiology of nontubercuious mycobacterial infection in
the geographic location may determine the frequency of the
booster phenomenon.** Depending on these factors. the
2-step method may not detect any more reactors than a sin-
gle test. A pilot study may be userul to assess the frequency
of the booster phenomenon in a given hospital and. thus.
the need for the 2-step test.*

Multipuncture skin-test methods deliver an unknown
quantity of antigen and may produce both false-positive and
false-negative results. When repeated tuberculin testing is
required or in postexposure testing. multipuncture methods
do not allow precise interpretanion of test results and proper
counseling.

After the initial TB screening test. policies for repeat
testing can be established by considenng factors that con-
tribute to the risk that a person witl acquire new infection.™
These tactors include the locauon and prevalence of un-
rreated TB in the community. in the institution. and among
personnel.* For personnel considered to be at sigmncant
nsk. repeat skin tests may be necessary on a routine basis
ifor zxampie. every 3—6 months ur veariv). If the nsk of
cxposure 10 TB iy small. it is not necessary to repeat skin
1ests routinejy.

During TB screening. it s important to obtain an initial
chest roentgenogram on those persons with significant skin-
test reactions. those who convert their skin tests. or those
who huve pulmonary symptoms that may be due to TB.
There 15 no need to obtain routine chest films of asympto-
mauc. tuberculin-negauve personnel.

After mniual chest tilms of persons with significant reac-
tions. repeated chest X-ray examinations have not been tound
to be of sufficient clinical value or to be cost-effective in
monitoring persons for development of disease.** Thus. per-
sonnel known to have a signiticant reaction and significant
reactors who have compieted adequate preventive treatment
do not need repeat chest films unless they have pulmonary
symptoms that may be due to TR 3%

Management of Personnel After Exposure

If personnel are exposed to an nfective patient with TB
and do not use proper precautions. it is important o skin-
test these personnel 10 weeks atter the exposure. Ten weeks
is the upper limit of the time required for an infected persen
10 develop hypersensitivity to tuberculin. Unless a recent
skin test was given. for example. during the 3 months betore
the exposure. a baseline test may be needed as soon as
possible after the exposure, to help in deciding whether a
significant reaction at 10 weeks represents a recent conver-
sion related to the exposure. _

Because the size of the skin-test reaction can be so im-
portant, the Mantoux technique is preferred for postexpo-
sure evalutions. Those already known t0 have significant
reactions need not be skin-tested. Those who have signifi-
cant reactions upon ftesting need chest roentgencgrams to
exciude the possibility of tuberculous pulmonary disease. If
chest films are normal, these persons can be advised to
receive preventive treatment. unless such treatment is con-
traindicated. If the chest film has abnormalities compatible
with pulmonary TB, these personnel need evaiuation to rule
out the possibility of current disease.

BCG Vaccination
Many bacille Calmette-Guérin (BCG) vaccines are avail-
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able today, and they vary in immunogenicity, efficacy. and
reactogenicity. Controlied tnials of previous vaccines con-
ducted before 1955 showed protection ranging from 0 to
80%: however. the efficacy of vaccines currently available
in the United States has not been demonstrated directly and
can only be inferred. Thus, the skin-test reaction after BCG
vaccination may be quite vanable. and it cannot be distin-
guished from that due to virulent tuberculous infection. Cau-
tion is necessary in anributing a significant skin test to prior
BCG vaccination. especially if the vaccinee has recently
been exposed to infective tuberculosis. A history of BCG
vaccinanon. then. should not preclude an initial screening
test. and it is important to manage a significant reaction in
BCG-vaccinated persons as a possible tuberculous infection.

Skin testing after BCG vaccination or natural infection
with myvcobacteria may be associated with adverse reac-
tions. including severe or prolonged ulceration at the test
site. Initial use of 1 TU PPD or a partial dose of 5 TU PPD
may be uscful in avoiding untoward reactions in persons
who might be expected 10 have a severe reaction, such as
those with an undocumented history of a large reaction in
the past. A full 5 TU dose may be used safely if the initial
skin test is negative. The efficacy of this method. however.
has not been examined in controlled trials.

Generally in the United States. adequate surveillance and
control measures rather than BCG vaccination are all that
is necessary to protect hospital personnel and patients.

Preventive Treatment and Work Restrictions
Preventive treatment of persons with significant tuber-
culin reactions may decrease the risk that their subclinical
infections will progress to clinical disease. In determining
priorities for preventive therapy the decision-maker must
weigh the risk of the person’s developing current tubercu-
losis against the risk of isoniazid toxiciry, the ease of iden-
tifying and supervising those to whom preventive therapy
is offered, and the likelihood of their infecting others. About
5% of persons who are recent converters will develop cur-
rem disease in the first 1-2 years after infection; the nisk of
developing current disease gradually declines thereafter.
Persons for whom preventive treatment is recommended in-
clude newly infected persons, stgnificant reactors with ab-
normal chest roentgenograms and negative bacteriologic
findings, persons with special clinicai conditions, significant
reactors less than 35 years old. even in the absence of ad-
ditional risk factors, and household members of persons
with newly discovered TB.* Contraindications to treatment
include 1} previous isoniazid-associated hepatic injury or
other severe adverse reactions (for example. drug fever.
chills. and arthritis), and 2) acute liver disease of any etiol-
ogy. Persons of age 35 years or more may need preventive
treatment. if the potential exists for transmitting disease if
it develops.®® Since the risk of developing curmrent disease
is low, work restrictions may not be necessary for otherwise
healthy persons who do not accept preventive therapy. How-
ever. it is essential that they be instructed to seck evaluation
promptly if symptoms develop that may be caused by TB.
especially if they have contact with high-risk patients.
Personnel with current pulmonary or laryngeal TB pose
a risk to patients and other personnel while they are infec-
tive. Stringent requirements regarding work restrictions for
hospital personne] are necessary because of this special sit-
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uation. Objective measures of lack of infectivity are nega-
tive cultures and sputum smears that are free of bacilli.
Criteria for removing from or returning o work should al-
ways be tailored to the individual. Multiple factors should
be considered, including those that influence the expulsion
of infective particles in the work air space, mainly cough-
ing, and the characteristics of potential contacts in the work
environ’?cntmdpossiblc consequences, if they become in-
fected.

VARICELLA ZOSTER

Varicella-zoster virus (VZV) is the etiologic agent of vari-
cella (chickenpox) and zoster (shingles). Nosocomial trans-
mission of varicella-zoster infection among personnel and
patients is well recognized. Appropriate isolation of hospital-
ized patients with known or suspected varicella or zoster can
reduce the risk of ransmission to personnet (see Guideline for
Isolation Precautions in Hospitals). It is advisable to allow
only personne! who have had varicella or those with serologic
cvidence of immunity to take care of these patients.

Varicella

Varicella is transmitted primarily via airborne spread by
small particle acrosols (droplet nuclei) and by large particles
(droplets). The virus may also be spread by direct contact
but is not likely to be spread by inanimate objects because
the virus is extremely labile. The incubation period for van-
cella in the normat host ranges from 10 to 21 days.

Even though personnel who are susceptible to varicella
may be few, it is useful 1o identify such persons at the time
of the placement evaluation. Most persons with a clearly
positive history of previous varicella are probably immune.
Many with negative or unknown histories may be immune,
but some may also be susceptible.5* When available, sero-

logic screening may be used to definc susceptibility more

precisely. In instinutions where varicella is prevalent or where
there are many high-risk patients. it may be useful to screen
thosc personnel who have a negative or equivocal history
of varicella for the presence of serum antibodies to VZV to
document susceptibility or immunity. This knowledge will
belp in assigning personnel to arcas where VZV infection
is present, avoiding unnecessary work restrictions and dis-
ruption of patient service if exposure occurs, and reducing
the chance of nosocomial transmission.® Sensitive screen-
ing techniques exist, for example, fluorescent antibody to
membrane antigen (FAMA), immune adherence hemagglu-
tination (IAH). or enzyme-linked immunosorbent assay
(ELISA), but they may not be readily available. The com-
plement fixation (CF) test is not considered to be reliable
because of the false-negative results obtained by this method.

If susceptible personnel are exposed to persons with vari-
cella, these personnel are potentially infective during the
incubation period (10 to 21 days after exposure). If varicella
occurs, transmission is possible until all lesions are dry and
crusted.
Zoster

Zoster appears to occur as a result of activation of latent
VZV. There is scant evidence 1o support the view that zoster
can be contracted by exposure to persons with varicella or
2oster. However, vanicella-zoster virus ¢an be transmitted
by direct contact with a person with zoster. If susceptible
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personne! are exposed to zoster, varicella may occur; thus,
thesc persons may transmit VZV during the incubation pe-
riod of varicella.

Because of the possibility of transmission and develop-
ment of severe illness in high-risk patients. it may be ad-
visable 10 exchude personne]l with zoster from taking care
of high-risk patients until ali lesions are crusted. Personnel
with zoster may not pose a special risk to other patients if
the lesions can be covered.

VIRAL RESPIRATORY INFECTIONS

Viral respiratory infections are common problems for infec-
tion control programs. The role of viruses in nosocomial in-
fections has been recently discussed®®4? (also, see Guideline
for Prevention of Nosocomial Pneumonia). Hospital person-
pel, visitors, and patients are important sources of viruses.

The 3 chicf mechanisms of transmission of respiratory vi-
ruses arc 1) small-particle aerosols (droplet nuclet), 2) large
particles (droplets), and 3) inoculation of viruses afier direct
contact with infective areas or materials. Different respiratory
viruses may vary in the way in which they are transmitted.

Small-particle aerosols are produced by talking, sneezing.
or coughing and may transmit infection over a considerable
distance (more than 3 feet). Large particles (droplets) are pro-
duced by sneezing and coughing and require close person-to-
person contact for ransmission. Person-to-person transmission
can also occur by contaminating the hands by direct contact
with infective areas or materials, then transferral of infective
virus to mucous membranes of a susceptible person. Self-inoc-
ulation can also occur in this way. The nose and eyes, rather
than the mouth, appear to be important portals of entry.

Pediatric patients appear to be at particular risk for compli-
cations from nosocomial respiratory tract infections. Infection
in the elderly, patients with chronic underlying illness, and
immunocompromised patients may also be associated with sig-
nificant morbidity. Thus, it may be prudent to exclude per-
sonnel with viral respiratory infections from the care of these
high-risk patients. Because large numbers of personnel may
have viral respiratory illnesses during the winter. it may not
be possible to restrict all such personnel from taking care of
patients not in high-risk groups. In all instances. careful hand-
washing before patient contact is essential in preventing trans-
mission. If handwashing is done appropriately, gloves and
routine use of gowns may have no additional benefit in pre-
venting transmission to patients.®3%* Masks might be benefi-
cial in preventing transmission by large dropiets from personnel
to patients upon close contact. However, masks probably will
not completely protect personnel from patients with respiratory
illnesses because large particies and acrosols may still reach
the eyes, and self-inoculation from contaminated hands can
still occur by touching the eyes.

Influenza epidemics may require other measures. Because
influenza epidemics are unpredictable, hospitals may want to
determine their policy on influenza immunization each year,
taking note of the recommendations from the Immunization
Practices Advisory Comminee (ACIP), which are revised an-
nually. Nosocomial spread of influenza might be reduced by
immunizing personnel and high-risk patients several weeks or
longer before the influenza season. An antiviral drug, aman-
tadine, may be useful to limit spread to and from patients and
unimmunized personnel during an epidemic of influenza A.
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Group /! Infections: Transmission from Patients to Personnel

CYTOMEGALOVIRUS

Personnel may be exposed to patients with cytomegalovirus
(CMY) infection, but the risk of acquiring CMV infection
from patients appears to be small. There are 2 principal res-
ervoirs of CMYV in the hospital: 1) infants infected with CMV
and 2) immunocompromised patients. such as oncology pa-
tents and those undergoing kidrey or bone marrow transplant.
Available data have shown no evidence of an excess risk of
transmission of CMV to personnel working in dialysis units %
oncology wards.% or pediatric areas. when compared with
personnel with no patient contact.®’%% However. evidence is
accumulating 1o suggest sexual contact as a significant mode
of transmission of CMV outside the hospital environment.*-
Large, well-coatrolled studies are needed 10 document the va-
hdity of these observations.

The precise mechanism of transmission is unknown: how-
ever, infection appears to be acquired onlv through intimate.
direct contact with an excreter of CMV or contact with con-
taminated secretions. Virus can be shed in the unine. saliva.
respiratory secretions, tears. feces. breast milk. semen. and
cervical secretions.

Screening Programs for CMV Infection

Because infection with CMV during pregnancy may dam-

age the fetus. protecting women of childbearing age from
persons who are excreting the virus is of primary concem.
Most infants who are infected with CMYV are asvmptomatic.
Screening programs to detect such patients. however. are
not practical. because the tests are time-coasuming and costly
and would entail screening ail newborns. Mass screening of
personnel is not likely to provide useful information because
the available complement fixation (CF) tests are not reliable
indicators of immunity. since these tests lack sensitivity and
since the antigen most cornmonly used for serologic testing
(the AD 169 strain) may not cross-react with all other known
CMYV strains. Furthermore. identifving seropositive women
would not necessanly provide a group who. it they become
pregnant. are at no nisk of transmitting infection to the fetus,
because congenital infection may result from reactivation of
latent infection” -2 and. theoretically, from exogenous rein-
fection. In addition, since there are no studies to indicate
clearly that personnel may be protected by transfer to areas
with less contact with infants and children,®”*® identifying
seronegative women in order to institute such measures may
not reduce the number of primary infections.

Praventing Transmission of CMV

When hygienic precautions (appropriate handwashing. not
kissing infants, etc.) are satisfactory, the risk of acquiring
infection through patient contact is low.% Therefore, a prac-
tical approach to reducing the risk of infection with CMV
is to stress careful handwashing after all patient contacts and
avoiding contact with areas or materials that are potentially
infective (see Guideline for Isolation Precautions tn Hos-
pitals). Patients known to be infected with CMV can be
identified, and this information can be used in counseling
pregnant personnel and determining their work assignments.

Personnel who contract illnesses thought to be due to
CMYV need not be restricted from work. They can reduce
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the risk of transmission to patients or other personnel by
careful handwashing and exercising care to prevent their
body fluids from contacting other persons.

MENINGOCOCCAL DISEASE

Nosocomial transmission of Neisseria meningitidis to hos-
pital personnel taking care of patients with meningococcemia,
meningococcal meningitis. or lower respiratory infections is
uncommon. In rare instances transmission to personnel from
patients with meningococcemia or meningococcal meningitis
has occurred through intensive direct contact with the infected
person and direct contact with respiratory secretions without
use of proper precautions. The most likely mode of spread
from a person with infections at these sites is by large droplet
secretions. Risk to personnel from casual contact (for example,
as usually occurs with housekeepers and with laboratory con-
tact with chinical specimens) appears to be negligible.

Meningococcal lower respiratory infections, however, may
present a greater risk of wransmission than meningococcemia
or meningitis alone. ™ especially if the patient has an active,
productive cough.’® Possible airbome transmission 1o other
persons who did not have close contact with the infected pa-
tient has been suggested:”> however. droplet spread could not
be excluded.

When taking care of patients with suspected N. meningiridis
infectton at any site. personnel can decrease the risk of infec-
tion by using proper precautions (see Guideline for Isolation
Precautions in Hospitals).

Prophylaxis After Unprotected Exposure

Antimicrobial prophylaxis can eradicate carriage of N.
meningitidis and prevent infections in personnel who have
unprotected exposure 1o patients with meningoceccal infec-
tions. Prophylaxis is indicated for persons who have inten-
sive direct contact with infected patients and who do not
use proper precautions. Personnel who have close contact
with patients who have unrecognized meningococcal ower
respiratory infection and therefore do not use proper pre-
cautions might aiso need prophylaxis.” Further studies will
be important to define the need for prophylaxis in this sit-
uation.

When prophylaxis is deemed necessary, it is important to
begin treatment immediately. Often prophylaxis must be
started before results of antimicrobial testing are available.
Rifampin is now the drug of choice for prophylaxis. Be-
cause sulfonamide-resistant meningococci are prevalent,
sulfonamides should be used only if the organism has been
found to be sulfonamide sensitive.

Carriage of N. meningitidis by Personnel

Carriage of N. meningitidis in the nasopharynx of heaithy
persons has been recognized for many years, but the prev-
alence is quite variable. Carriage may be transient, inter-
mittent. or chronic. Surveillance of hospital personnel to
determine carriage is useful only during special epidemio-
logic studies. Generally, in non-outbreak situations, asymp-
tomatic carriers among personnel need not be identified,
treated. or removed from patient-care activities. Manage-
ment of carriers identified during special studies is not within
the scope of this guideline,
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PERTUSSIS

Pertussis, caused by Bordetella pertussis. is highly com-
municable. The secondary attack rate is determined primarily
by the immune status of those exposed; age may also be a
factor. Unless infected persons are treated with an effective
antibiotic, the period of communicability extends from the
beginning of the catarrhal stage to approximately 3 weeks after
onset of paroxysms.

Nosocomial transmission of permussis has been reported in-
frequently. Although infection occurs less commeonly in adulis
and may be limited to mild respiratory illness, personnel with
pediatric patient contact may be involved in transmission of
pertussis to patients. -7 However, the risk of pertussis infec-
tion and dissemination is probably not scrious enough to war-
rant routine immunizaticn of hospital personnel with current
vaccines. Emmunizing persons over age 6 is not recommended,
because of the increased frequency of adverse reactions. In
addition, current vaccines do not confer complete immunity,
and protection against pertussis may decrease as the interval
between immumization and reexposure increases. Natural im-
munity appears to be long-lasting, although infection in per-
sons who reportedly had pernssis in the past has been reported. ™

During an outbreak. removal of personnel with cough or
uppet respiratory tract symptoms from the care of patients mayv
be important in preventing further spread.” Erythromycin pro-
phylaxis of exposed susceptibles who are infected may abort
or aticnuate illness if administered in the early pre-paroxysmal
cough stage of the illness. Prophylaxis for less than 14 days
is frequently followed by bacteriologic relapse. Infected con-
tacts may be identified rapidly by the fluorescent antibody (FA)
techrique; however. culture techniques identify infection more
reliably than FA examination. because of both false-positive
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and false-negative results with the FA method. **Carriers”™” of
pertussis are very unusual, because persons with positive cul-
tures generally develop symptoms.

SCABIES

Scabies is a disease caused by infestation with the mite
Sarcoptes scabiei. 1t is transmitted in hospitals primarily through
intimate direct contact with an infested person. even when high
levels of personal hygiene are maintained. ™™ Transmission
to personnel has occurred during activities such as sponge-
bathing patients or applying body lotions. Transmission be-
tween patients may also be possible when patients are ambu-
latory. Transmission by casual contact, such as holding hands,
has been infrequently reported.™ Transmission via inaminate
objects, such as infested bedding, clothes. or other fomites has
not been implicated as a major mode of transferring mites. ™!

Treatment is recommended for with active infesta-
tion. A single, correct application””"! of agents used to treat
scabies is curative in most cases and appears 0 eliminate
the risk of transmission immediately after the first treat-
ment.”-™-# Treatment destroys both eggs and the active forms
of the mites; however, ovacidal activity has not been fully
substanfiated for all available agents. Repeaung the treatment
7-10 days after the initial therapy will kill any newly hatched
mites. Between treatments the risk of transmission is felt o
be negligible.

Using appropriate precautions when taking care of infested
patients will decrease the nisk of transmission to personnel {(see
Guideline for Isolation Precautions in Hospitals). If personne!
are infested with the mite, transmission can be prevented by
excluding them from work until they are treated.
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GLOSSARY

Exposure. An important exposure is one in which a person
is subjected to an infecticus agent in a way considered likely
to lead to acquisition of disease. Whether an exposure to an
infectious agent is important depends on various factors, in-
cluding 1) the mechanism of transmission of the agent in-
volved and the person’s infective potential; for example, a
non-coughing patient with pulmonary tuberculosis poses little
threar; 2) the type and duration of contact; 3} host suscepti-
bility; and 4) whether or not suggested precautions are used.
The persons in each hospital who have been given the respon-
sibility, in consultation with others who may be involved, will
have to determine whether an important exposure has occurred
and if some intervention after the exposure is needed.

Transmission, Microorganisms are transmitted by various
routes, and the same microorganism may be transmitted by
more than 1 route. For example, varicella-zoster virus can
spread cither by the airborne route (droplet nuclet) or by direct
contact. The differences in infectivity and in the mode of trans-
mission of the various agents form the basis for the differences
in precautions that are recornmended in this guideline.

There arc 4 main routes of transmission—contact, vehicle.
airborne, and vectorbome.

A_ Contact transmission, the most important and frequent
means of transmission of nosocomial infections. can be
divided into 3 subgroups: direct contact, indirect con-
tact, and droplet contact.

I. Direct contact—This involves direct physical trans-

fer between a susceptible host and an infected or
colonized person, such as occurs between patient
and hospital personnel when personnel are maming
patients, giving baths, changing dressings, or per-
forming other procedures requiring direct personal
contact. Taking care of patients generally involves
some direct contact. Direct contact can also occur
between 2 patients, 1 serving as the source of in-
fection and the other as a susceptible host.
Indirect contact—This involves personal contact of
the susceptible host with a contaminated interme-
diate object, usually inanimate, such as instruments,
dressings, or other infective material. If proper care
is not taken, personnel can contaminate objects when
assembling or handling critical equipment (such as
respiratory therapy equipment, pressure-monitoring
devices, cardiac bypass pumps) or during other pro-
cedures that involve inanimate objects.

3. Droplet contact—Infectious agents may come in
contact with the conjunctivae, nose, or mouth of a
susceptible person as a result of coughing, sneezing,
or talking by an infected person. This occurrence is
considered **contact’’ transmission rather than air-
bome since droplets usually travel no more than
about 3 feet. “*Close contact™ is used to mean within
3 feet of an infected person.

B. The vehicle route applies in diseases transmitted through
contaminated items, such as transmission of hepatitis
non-A, non-B by contaminated blood.

C. Airborne transmission occurs by dissemination of either
droplet nuclei (residue of evaporated droplets that may

b
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remain suspended in the air for long periods of time)
or dust particles in the air containing the infectious agent.
Organisms carried in this manner are then inhaled by
or deposited on the susceptible host.

D. Vectorborne transmission is of greater concern in de-
veloping countries. for example. mosquito-transmined
malaria.

Since agent and host factors are more difficult to control,
interruption of the chain of infection in the hospital is directed
primarily at transmission. The precautions recommended in
this guideline are based on this concept.

RECOMMENDATIONS*

1. Elements of a Personnel Health Service
for Infection Control
a. Placement Evaluation

1) A health inventory should be obtained from per-
sonnel who will have patient contact. Category |

2) For infection control. complete physical and
laboratory examinations should not be routinely
required for all personnel but should be done when
indicated; for example, the need for an exami-
nation or laboratory test may be determined from
resuits of the health inventory. Caregory |

3) Health assessments of personnei other than place-
ment evaluations should be done depending enly
on need; for example, as required to evaluate
work-related illness or exposures to infectious
diseases. Category |

4) Routine culturing of personnel. such as taking
cultures of the nose, throat. or stool, should not
be done as part of the placement evaluation or
thereafter. Caregorv | (See Guideline for Hos-
pital Environmental Control: Microbiologic Sur-
veillance of the Environment and of Personnel in
the Hospital)

b. Personnel Health and Safety Education

1) Initial job orientation and ongoing in-service ed-
ucation should include the infection control as-
pects of personnel health and the proper use of
the personnel health service. Category I

2) Specific written policies and procedures for con-
trol of infections in hospital personnel should be
readily available. Category |

¢. Job-related Illpesses and Exposures '

1)} A record should be maintained on hospital per-
sonne] that includes information obtained during
the placement evaluation, immunization records,
results of tests obtained in any screening or con-

*The recommendations in this guideline are limited to prevention and
control of infectious disease transmission among patient-care personnel and
patients (see Introduction). These suggestions, however, can include other
personnel. This guideline and other guidelines in the manual include all of
the current recommendations of the Haospital Infections Program, CDC, on
personnel heaith. Hospitals may choose to establish additional policies for
personnel.
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trol programs, and reports of work-related ill-
nesses or exposures. Category 1

2) A readily available mechanism shouid be estab-
lished for personnel 1o obtain advice about ill-
nesses they may acquire from or transmit to
patients. Category |

3) Evaluation of job-related illnesses or important
exposures and postexposure prophylaxis, when
indicated, should be provided. Category {

4) Wrtten protocols should be established for han-
dling job-related infectious diseases or important
exposures. These occurrences should be recorded
in the person’s record and, when applicable, the
appropriate member of the infection control com-
minee and personnel health service should be no-
tified. Caregory I

d. Coordinated Planning and Administration

1) Each hospital should have ways to coordinate
policy-making and planning among the admin-
istration. personne] health service, infection control
program. and various departments. Category |

2) A system should be established for notifying the
infection control program of 1) infections in per-
sonnel that require work restrictions or exclusion
from work, 2) clearance for work after an infec-
tious illness that required work restrictions or ex-
clusion, 3) other work-related infections and
exposures, and 4) when appropriate, results of
epidemiologic investigations. Category I

3) A representative of the personnel health program
should be on the infection control committee.
*  Category |

2. Immunization of Hospital Personnel®
a. Hospitals should formulate a wrttcn comprehen-
sive policy on immunizing hospital personnel. Cate-
gorv |
b. The following recommendations should be consid-
ered by the hospital in formularing its policies:
1) Rubella
a) All personnel (male or female) who are con-
sidered to be at increased risk of contact with
patients with rubella or who are Jikely to have
direct contact with pregnant patients should
be immune to rubella.t Caregory 1
t) Before immunizing. serologic screening for
rubella need not be done unless the hospital
considers it cost-effective or the potential
vaccinee requests it. Caregory I (Persons can
be considered susceptible unless they have
laboratory evidence of immunity or docu-
mented immunization with live virus vaccine
on or after their first birthday. Consideration
should be given to giving rubella vaccine in
combination with measles and mumps vac-
cines jmeasies-mumps-rubelia (MMR) trival-
ent vaccine].)

*Consult current ACIP recommendations for a detailed discussion of
the rationale for each recommendation. See page 5 for information
on obtaining the full ACIP guidelines.

tPregnancy is a contraindication. Vaccine should not be given o preguant
women of those who may become pregnamt within 3 months.
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2) Heparitis B

3)

4

-

a) Persons at substantial risk of HBV infection
who are demonstrated or judged likely to be
susceptible should be actively immunized (see
text). Category H

b) Beforr immunizing, scrologic screening for
hepatitis B need not be done unless the hos-
pital considers it cost-¢ffective or the poten-
tial vaccinee requests it. Caregory |

¢) Prophylaxis with an immune globulin (pas-
sive immunization) should be used when in-
dicated, such as following needle-stick
exposure to blood thar is at high-nisk of being
HBsAg-positive. Category I

d) Immune globulins should not be used as a sub-
stitute for active immunization. Caregory I

Measles
All persons susceptible by history or serology
who are considered 10 be at increased risk of
contact with patients infected with measies should
be protected.* Caregory / (Most persons bom
before 1957 have probably been infected natu-
rally and generally need not be considered sus-
ceptible. Younger persons can be considered
immune only if they have documentation of 1)
physician-diagnosed measles, 2) laboratory evi-
dence of measles immunity. or 3) adequate im-
munization with live measles vaccine on or after
the first birthday. Consideration should be given
to administering measles vaccine in combination
with rubella and mumps vaccines [measles-
mumps-rubella (MMR) trivalent vaccine].)

Poliomyvelitis

a) Rouunc pnmary immunization for adults in
the United States is not recommended. Per-
sonnel who may have direct contact with pa-
tients who may be excreting polioviruses
should complete a primary series. Primary
mmunization with inactivated polio vaccine
{IPV) instead of oral polio vaccine (OPV) 15
recommended for these persons whenever
feasible. Category I (IPV is preferred because
the risk of vaccine-associated paralysis fol-
lowing OPV is slightly higher in adults than
in children and because personnel may shed
virus after OPV and inadvertently expose sus-
ceptible or immunocompromised patients to
live virus.)

b) In an outbreak, OPV shouid be provided to
anyone who has not been completely immu-
nized or whose immunization status is un-
known.t Category 1

5) Influenza

To avoid problems with staffing during the influ-
enza season and to prevent spread of influenza

*Pregnancy is a contraindication. Vaccine should not be given wo pregnant
women of those who may become pregnant within 3 months.
tExceptions to this recommendation are discussed in the current ACIP
recommendations under the beading Precawtions and Contraindications:
Immunodeficiency.
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from personnel to patients, efforts should be made
to immunize hospital personnel against influenza
in the fall of each year. Category li
<. Hospital personnel are not at substantially higher nsk
than the general adult population of acquiring
diphtheria, pneumococcal disease, mumps, or teta-
nus. Therefore, hospital personnel should seek these
immunizations from their primary care provider,
according to the recommendations of ACIP. Cate-
gory I
d. Hospuals should not assume responsibility for rou-
tine immunization of hospital personnel against per-
tussis, tuberculosis, cholera, meningococcal disease,
plague. rabies, typhoid. typhus. or yellow fever.
Category { (Smallpox vaccine is no longer recom-
mended for general use.*)
3. Protection of Personnel and Other Patients from
Patients with Infections
a. Patients with potentially transmissible infections
should be placed on isolation precautions using rec-
ommendations in the current Guideline for Isolation
Precautions in Hospitals. (This recommendation is
not categorized. The working group for the Guide-
line for Isolation Precautions in Hospitals did not
rank the isolation recommendations into categornies.
Although the isolation recommendations are based
on well-documented modes of transmission identi-
fied in epidemiologic studies or on a reasonable the-
oretical rationale, there have been few studies to test
the efficacy of isolation recommendations.)
4. Prevention of Needle-Stick Injuries
a. Training or instruction of personnel should include
discussions of methods to prevent needle-stick in-
juries. Category
b. Used needles should be placed in a prominently la-
beled. puncture-resistant container designated spe-
cifically for their disposal. Category [
¢. Used needles should not be recapped, purposely bent,
or broken by hand. Category i1
5. Prophylaxis After Exposure
a. When prophylactic treatment with drugs, vaccines,
or immune plobulins is deemed necessary and is of-
fered. personnel should be informed of alternative
means of prophylaxis, the risk (if this is known) of
infection if treatment is not accepted, the degree of
protection provided by the therapy, and the potential
side effects. Category [
b. Hepatitis A
1) Personnel who have had direct fecal-oral expo-
sure to excretions from a patient found to have
been incubating hepatitis A should be given im-
mune globulin (IG) (0.02 mlkg). Category |
2) Prophylaxis with immune globulin (IG) for all
personnel who take care of patients with hepatitis
A (other than as suggested in recommendation
5.b.1 above) should not be given. Category [
c. Hepatitis B
For prophylaxis against hepatitis B after percuta-

*Consult current ACIP recommendations for a detailed discussion of
the rationale for each recommendation. See page 5 for information
on obtaining the fuil ACIP guidelines.
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neous (needle-stick) or mucous membrane exposure
to blood that might be infective, the recommenda-
tions in Table 1 shouid be followed. Category I
Hepatitis Non-A, Non-B

If peedle-stick exposures occur involving patients
known to have hepatitis non-A, non-8, 1G (0.06 ml/
kg) should be given. Category il

Meningococcal disease

Antimicrobial prophylaxis against meningococcal
disease should be offered immediately to personnel
who have had intensive direct contact with an in-
fected patient without using proper precautions. If
prophylaxis is deemed necessary, treatment should
not await results of antimicrobial sensitivity testing.
Category I

Pertussis

Antimicrobial prophylaxis against pertussis should
be offered immediately to personnel who have had
intensive contact with an infected patient without
using proper precautions. Cartegory If

Rabies

Hospital-personnel who either have been bitten by a
human with rabies or have scratches, abrasions, open
wounds, or mucous membranes contaminated with
saliva or other potentially infective material from a
human with rabies should receive a full course of
anti-rabies treatment. Category [

. Personnel Restriction Because of llinessaes or

Special Conditions

a.

1) Hospitals should have well-defined policies con-
cerning contact of personnel with patients when
personnel have potentially transmissible condi-
tons. Policies should govern personnel respon-
sibility in using the health service and reporting
tllness, removal of personnel from direct contact
with patients, and clearance for work after an
infectious disease that required work restriction.
Category |

2) Hospitals should identfy those with authority to
relieve personnel of duties. Caregory [

3} Policies for exclusion from work should be de-
signed to encourage personnel to repont their ill-
nesses or exposures and not penalize them with
foss of wages, benefits, or job status. Category [

Personnel who have responsibilities for patient care

and have signs and symptoms of a transmissible in-

fectious disease should report promptly to their su-

pervisor. Category 1

Acute Diarrhea

1) Personnel with an acute diarrheal illness that is
severe, is accompanied by other symptoms (such
as fever, abdominal cramps, or bloody stools) or
lasts longer than 24 hours should be excluded
from direct patient contact pending evaiuation.
Category II

2) Whenever appropriate, specific treatment for
documented infection with enteric pathogens
should be made available to infected personnel.
Category 1

3) Personnel with non-typhoidal Salmoneila enteric
infections should be excluded from the direct carc

CDC Guidelines: Nosocomisl Infections



of high-risk parients until stool cultures are Sal-

monella-free on 2 consecutive specimens col-

Jected not Jess than 24 hours apart. Category Il

4) a) Personnel infected by enteric pathogens ather

than Salmonella may return to work after

resolve. Category Il

b) These persons should be individually coun-

seled before they retum to work abour the
importance of handwashing. Category I

5) Follow-up coltures or éxaminations of stool for
pathogens other than Salmonella may be done to
determine when the stool is free of the infecting
organism. Category HI

. Herpes Simplex Infections

1) Personnel with primary or recurrent orofacial
herpes simplex infections should not take care of
high-risk patients, for example, newbomns, pa-
tients with burns, or severely immunocompro-
mised patients, unti] the lesions are healed.
Category i1

2} Personne! with herpes simplex infections of the
fingers or hands (berpetic whitlow) should not
have direct contact with patients until lesions are
healed. Category I

Respiratory Infections

) Personnel with respiratory infections should not
be assigned to the direct care of high-risk pa-
tients, for example, neonates, young infants, pa-
tients with chronic obstructive lung disease, or
immunocompromised patients. Category 1!

2) If an influcnza cpidemic is anticipated, a preven-
tion program should be started for all patient-care
personne! and high-risk patients. This program
could include use of infiuenza vaccine and anti-
viral chemoprophylaxis. Caregory Il

Disease

If group A strcptococcal disease is suspected, ap-
propriate cultures should be taken, and the health
worker should be excluded from work until she or
be has received adequate therapy for 24 hours or
until streptococcal infection has been ruled out. Cat-
egory I

. Management of Personnel Who Are Linked to Qut-
breaks

Personne] who are linked epidemiologically to an
increase in bacterial infections caused by a pathogen
associzted with a camier state should be cultured and,
if positive, excluded from patient contact until car-
riage is eradicated or the risk of disease transmission
is eliminated. Category 1

7. Detection and Control of Tuberculosis
a. Skin Tests

1) During the placement evaluation a wberculin skin
test should be given to all personnel, unless a
previously significant reaction (10 mm or more
of induration by Mantoux or vesiculation by a
multiple puncture test) can be documented. The
results should be used as the baseline test in de-
termining treatment and follow-up of these per-
sonnel. Caregory I
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2) The Mantoux technique using 5 TU PPD should
be used. Category 11

3) The 2-step test should be used 1o minimize the
likelihood of interpreting a boosted reaction as a
true conversion due 1o recent infection. Category
I (Evaluation of the efficacy of the 2-step method
in a given area may be necessary.)

4) I there is a likelibood of a severe reaction to skin
testing, an initial test using a 2-step method with
1 TU PPD or a partial dose of § TU PPD should
be considered. Category Il

5) After the imitial skin test, the need for repeat test-
ing should be determined in each hospital by the
risk of acquiring new infection; for example. per-
sonnel need not have repeat testing if the inci-
dence of tuberculosis in the community and in
personnel is very low and persomnel have not
been exposed to an infective case. Category If

6) All personnel with significant reactions should be
informed about risks of developing disease, risks
they may pose to their contacts, and preventive
treatment {see also recommendation 7.c.). Car-
egory [

. Skin Tests After BOG Vaccination

1) Persons who have had prior BCG vaccination
should be skin-tested using the Mantoux methed.
unless a previously significant reaction can be
documented. Category |

2) The results of skin tests in persons who have had
prior BCG vaccination should be interpreted and
acted on in the same manner as those im personnc]
who have not been vaccinated with BOG (see
Preventive Treatment and Work Restrictions be-
low). Category I

. Chest Roentgenograms

1) Chest roemgenograms should be taken on those
persons with significant uberculin skin test re-
sults a) who have ncver been evaluated, b) who
have had recent conversions, ) who have never
received adequate treatment for tberculosis, or
d) who have pulmonary symptoms that may be
due to tuberculosis. If the chest film suggests
pulmonary TB, these persons should be eval-
uated 10 ruic out the possibility of curent dis-
ease. Category I

2) Routine follow-up roentgenograms should not be
taken. Category [

. Preventive Treatment and Work Restrictions

1) Personnel with current pulmonary or laryngeal
tuberculosis whose smear shows bacilli
should be excluded from work until adequate
treatment has begun and the sputum is free of
bacilli on 3 consecutive smears obtained on sep-
arate days or until sputum cultures show no
growth. Category { ]

2) Personnel who have current TB at a site other
than the lung or larynx should be allowed to con-
tinue their usual activities. Category 1

3) Personnel who discontinue medications for cur-
rent pulmonary or laryngeal disease before the rec-
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ommended course of therapy has been completed

should not be allowed to work. Caregory /

4) a) All personnel with significant skin-test reac-
tions who do not have current tuberculosis
and who have not had previous adequate ther-
apy should be advised to receive preventive
treatment, unless such therapy is specifically
contraindicated. Category [

b} These personnel, if otherwise healthy and
receiving preventive treatment, should be
allowed to continue usual activities. Caftegory
I

5) a)} Personnel who cannot take or do not accept
or complete preventive treatment should have
their work situations evaluated and may re-
quire reassignment. A change in assignment
should be considered. if these persons work
with high-risk patients. Category Il

b) These persons should be counseled about the
nisk of developing disease and risks they may
pose to their contacts and should be mnstructed
to seek evaluation of any signs or symptoms
that may be due 1o TB. Category {

6) All persons with a history of TB and all personnel
with significant reactions arc at risk for devei-
oping current disease. These persons should be
instructed to report promptly for evaluation if
symptoms that may be due to TB develop. Cate-
gory 1

7) Personnel who have completed preventive treat-
ment or adequate therapy for current disease should
be exempt from further screening unless symp-
tomatic. Cazegory |

Postexposure Prophylaxis

1) After exposure to an infective case of tbercu-
losis during which proper precautions were not
used, ail personnel. except those aiready known
to have significant skin-test reactions, should be
skin-tested 10 weeks after the exposure. Person-
nel whose skin test converts should have a‘chest
roentgenogram taken and, unless specificaily
contraindicated, be advised to receive preventive
treatment, provided current disease has been ruled
out. If the chest film suggests pulmonary TB,
these persons should be evaluated to rule out cur-
rent disease. Category |

2) Unless a skin test was given during the 3 months
before exposure, a baseline skin test should be
done as soon as possibie after the exposure to
assist in interpreting the 10-week postexposure
skin test. Category Il

3) Personnel already known to have significant reac-
tions should not have a chest roentgenogram taken
unless they have pulmonary symptoms that may
be due to tuberculosis. Category [

8. Personnel Exposed to Varicella or Zoster
a.

After exposure to varicella (chickenpox) or zoster
{shingles) personnel not known to be immune to var-
icella (by history or serology) should be excluded
from work beginning on the tenth day after exposure
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and remain away from work for the maximum in-
cubation period of varicella (21 days). Category I
Personnel who have onset of varicelia shouid be ex-
cluded from work at least until all lesions have dried
and crusted. Caregory [

9. Control of Hepatitis Infections

Personnel who are suspected of being infected with

hepatitis A virus {(HAV) should not take care of pa-

tients until 7 days after the onset of jaundice. Car-

egory I

Screening for evidence of prior infection with hep-

atitis B virus (HBV) in personnel who work  di-

alysis centers or other high-risk areas should be done
only when needed to institute appropriate control
measures. Category |

Personnel who are known carriers of HBsAg should

be counseled about precautions 1o mimmize thelr risk

of infecting others. Category {

1) Personnel who have no exudative lesions on the
hands and who are acutely infected with HBV.
are known to be camriers of HBsAg, or have hep-
atitis non A/non B (NANB) should not be re-
stricted from patient-care responsibilities. unless
there is evidence of discase transmission. Cale-
gory |

2) Personnel who have no exudative lesions on the
hands and who are acutely infected with HBYV,
are known to be carriers of HBsAg, or have hep-
atitis NANB should wear gloves for procedures
that involve trauma to tissues or direct contact
with mucous membranes or non-intact skin. Cat-
egory I1

Personnel with exudative lesions on the hands who

are HBsAg-positive should either wear gloves for all

direct patient contact and when handling equipment
that will touch mucous membranes or non-intact skin
or abstain from all direct patient care. Category [

Dental personnel should consider routine use of

gloves. masks. and protective cyewear when per-

forming dental procedures. Category Il

10. Precautions for AIDS*

a.

Personne! considered to have any of the clinical fea-
tures described in the AIDS spectrum shouid be
counseled about precautions to minimize their risk
of infecting others (see discussion of AIDS and HBsAg
camiers in text). Category |

Personnel considered to have any of the clinical fea-
tures described in the AIDS spectrum who have no
2xudative lesions on the hands should wear gloves
for procedures that involve trauma to tissues or direct
contact with mucous membranes or non-intact skin.
Category Il

Personnel considered to have any of the clinical fea-
tures described in the AIDS spectrum and who have
exudative lesions on the hands should either wear
gloves for all direct patient contact and when han-
dling equipment that will touch mucous membranes
or non-intact skin or abstain fiom all direct patient
care. Category i

*These suggestions are not meant 1o resirict hospitals from wsing additional
precaations.
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d. Dental personne] taking carc of patients considered
to have any of the clinical features in the AIDS spec-
trum should consider routine use of gloves, masks,
and protective eyewear when performing dental pro-

11. Personnel with Other Infectious Diseases
Table 2 is a summary of the important recommendations
above and work restrictions for personnel with other in-
fectious discases not mentioned previously.

cedures. Category If

Table 2. Summary of important Recommendations and Work Restriction

for Personne! With Other Infectious Diseases

Relieve
from
direct
patient Partial work
Disease/Problem cortact restriction Durstion Category
Coefunctivitis, imfections Yes Until discharge ceases o
Cywomegalovirus infections No H
Dizrrhex (se¢ 6.¢.)
Acute stage Yes Until symptoms resolve and 1]
(diarthea with other symproms) infection with Salmonelia is
ruled out
Coavalescent stage
Salmoneila (non-typhosdal) No Personne] should mot take Until stool is free of the n
care of high-risk patients infecting organism on 2
consecutive cultures not bess
than 24 hours apant
Other entenic pathogens No (See wext & recommendation n
6.c.)
Enteroviral infections No Personnel should aot take Until symptoms resolve 1]
care of infants and mewborms
Group A streprococcil disexse Yes Until 24 hours after adequate I
Hepatitis, viral treatment is suarted
Hepatitis A Yes Ustil 7 days after onses of m
N
Hepatitis B
Acute No Personne! should wear Until sntigenemia resolves I
gloves for procedures that
mvolve trauma 1o tissues
or contact with mucons
membranes or Bon-infact
skin
Chronic anugenemia No Same as sute illness Until sntigenemia resplves n
Hepatitis NANB No Same &3 scute bepatitis B Period of infectivity has not o
been determined
Herpes simpiex
Genital No il
Hands (berpetic whitlow) Yes (Note: It is mot kmown Unti! Jesions heal H
whether gloves prevent
ission)
Orofacial No Persoane] should not take Until Jesions heal n
care of high-risk patients
Measies
Active Yes Until 7 days afier the msh I
. appesrs
Postexposure Yes From the 5th through e H
(Susceptible personnel) 21st day aficr exposure
andior 7 days sfter the
Tash appears

*Mumps vaccine may be offered o susceptible personnel. When given sfter exposure, mumps vaccine may not provide protection. However, if

exposure did mot result in infection, immunizing exposed personnel should protect against subsequent infection. Neither smumps immune

globulinlorhnmunesemmMhﬂSG)kﬁ&MMdmhmxmpwhyhﬁs-Tmm&hdmmgmm
) kas mat been a major problem in bospitals in the United Siates, probably due w0 multiple factors, incloding high levels of aamral and
ne-induced i ity
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Relleve

from
direct
patient Partial work
Disease/Probiem contact restriction Duration Category
Mumps
Active Yes Until 9 days after onset of I
parotitis
Postexposure Yes* From the 12th through the m
26th day after exposure or
until 9 days after onset of
parotitis
Pertussis
Active Yes From the beginning of the I
catarrhal stage through the
3rd week after onset of
paroxysms or until 7 days
after start of effective
therapy
Postexposure No 1
{asympromatic personnei)
Postexposure Yes Same as active pertussis I
(symtomatic personnet)
Rubella
Active Yes Until 5 days after the rash I
appears
Posiexposure Yes From the 7th through the |H
{susceptible personnel) 21st day after exposure and/
or 5 days after rash appears
Scabies Yes Until treated 1
Staphylococrus aureus Yes Until lesions have resoived 1
{skin lesions)
Upper respiratory imfections Yes Personnel with upper Until acute symptoms H
(high-risk patients) respiratory infections should  resoive
not take care of high-risk
patients {Sex 6.c.)
Zoster (Shingles)
Active No Appropriate barrier Until lesions dry and crust i
desirable; personnet shouid
not take care of high-risk
patients
Postexposure Yes From the 10th through the I
(susceptible personnel) 215t day after exposure or
if varicella occurs undl all
lesions dry and crust
Varicella (Chickenpox)
Active Yes Usatil all lesioas dry and 1
crust
Postexposure Yes From the 10th through the 1

21st day after exposure or
if varicella occurs until all
lesions dry and crust
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