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Table 195

TYPE OF STAIN CLINICAL USE

Gram stain Stains bacteria (with differentiation of gram-positive and gram-negative organisms), fungi, leukocytes,
and epithelial cells.

Stains Used for Microscopic Examination

Potassium hydroxide (KOH) A 10% solution dissolves cellular and organic debris and facilitates detection of fungal elements in
clinical specimens.

Calcofluor white stain Nonspecific fluorochrome that binds to cellulose and chitin in fungal cell walls, can be combined with
10% KOH to dissolve cellular material

Ziehl-Neelsen and Kinyoun stains Acid-fast stains, using basic carbolfuchsin, followed by acid-alcohol decolorization and methylene blue
counterstaining.
Acid-fast organisms (e.g., Mycobacterium) resist decolorization and stain pink
A weaker decolorizing agent is used for partially acid-fast organisms (e.g., Nocardia, Cryptosporidium,
Cyclospora, Isospora)

Auramine-rhodamine stain Acid-fast stain using fluorochromes that bind to mycalic acid in mycobacterial cell walls and resist
acid-alcohol decolorization; usually performed directly on clinical specimens.
Acid-fast organisms stain orange-yellow against a black background.

Acridine orange stain Fluorescent dye that intercalates into DNA, used to aid in differentiation of organisms from debris during
direct specimen examination, and also for detection of organisms that are not visible with Gram stain.
Bacteria and fungi stain orange, and background cellular material stains green.

Lugol iodine stain Added to wet preparations of fecal specimens for ova and parasites to enhance contrast of the internal
structures (nuclei, glycogen vacuoles).

Wright and Giemsa stains Primarily for detecting blood parasites (Plasmodium, Babesia, and Leishmania), detection of amoeba in
preparations of cerebrospinal fluid, and fungi in tissues (yeasts, Histoplasma)

Trichrome stain Stains stool specimens for identification of protozoa.

Direct fluorescent-antibody stain Used for direct detection of a variety of organisms in clinical specimens by using specific fluorescein-

labeled antibodies (e.g., Pneumocystis jiroveci, many viruses).
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Table 198.1 Recommendations for Ap,
COMPONENT

YO o JGb

Standard Precautions for Care of All Patients in All Healthcare Settings

RECOMMENDATIONS

Hand hygiene

PERSONAL PROTECTIVE EQUIPMENT (PPE)
Gloves
Gown

Mask, eye protection (goggles), face shield

Soiled patient-care equipment

ENVIRONMENT
Environmental control

Textiles (linens) and laundry

PATIENT CARE
Injection practices (use of needles and other sharps)

Patient resuscitation

Patient placement

Respiratory hygiene/cough etiquette (source
containment of infectious respiratory secretions in
symptomatic patients) beginning at initial point of
encounter, such as triage or reception areas in
emergency department or physician office

Before and after each patient contact, regardless of whether gloves are used.

After contact with blood, body fluids, secretions, excretions, or contaminated items;
immediately after removing gloves; bafore and after entering patient rooms.

Alcohol-containing antiseptic hand rubs preferred except when hands are visibly soiled
with blood or other proteinacecus material or if exposure to spores (e.g., Clostridium
difficile, Bacillus anthracis) or nonenveloped viruses (norovirus) is likely to have
occurred; in these cases, soap and water is required.

For touching blood, body fluids, secretions, excretions, or contaminated items; for
touching mucous membranes and nonintact skin

Employ hand hygiene before and after glove use.

During procedures and patient-care activities when contact of clothing or exposed skin
with blood, bedy fluids, secretions, or excretions is anticipated.

During procedures and patient-care activities likely to generate splashes or sprays of
blood, body fluids, or secretions, such as suctioning and endotracheal intubation, to
protect healthcare personnel.

For patient protection, use of a mask by the person inserting an epidural anesthesia
needle or performing myelograms when prolonged exposure of the puncture site is
likely to occur.

Handle in a manner that prevents transfer of microorganisms to others and to the
environment.

Wear gloves if equipment is visibly contaminated.

Perform hand hygiene.

Develop procedures for routine care, cleaning, and disinfection of environmental
surfaces, especially frequently touched surfaces in patient-care areas.

Handle in a manner that prevents transfer of microorganisms to others and the
environment.

Do not recap, bend, break, or manipulate used needles; if recapping is required, use a
one-handed scoop technique only.

Use needle-frea safety devices when available, placing used sharps in puncture-resistant
container.

Use a sterile, single-use, disposable needle and syringe for each injection

Single-dose megcation vials preferred when medications may be administered to more
than one patient.

Use mouthpiece, resuscitation bag, or other ventilation devices to prevent contact with
mouth and oral secretions.

Prioritize for single-patient room if patient is at increased risk for transmission, is likely
to contaminate the envirenment, is unable to maintain appropriate hygiene, or is at
increased risk for acquiring infection or developing adverse outcome following
infection.

Instruct symptomatic persons to cover nosefmouth when sneezing or coughing; use
tissues with disposal in no-touch receptacles.

Employ hand hygiene after soiling of hands with respiratory secretions.

Wear surgical mask if tolerated or maintain spatial separation (>3 ft if possible).
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Table 198.2 Clinical Syndromes and Conditions Warranting Empirical Transmission-Based Precautions in Addition to
Standard Precautions Pending Confirmation of Diagnosis

CLINICAL SYNDROME OR CONDITION'

POTENTIAL PATHOGENS®

EMPIRICAL PRECAUTIONS (ALWAYS INCLUDES

STANDARD PRECAUTIONS)

DIARRHEA

Acute diarrhea with a likely infectious cause
in an incontinent or diapered patient

Meningitis

Enteric pathogens®
Neisseria meningitidis

Enteroviruses
Mycobacterium tuberculosis

Contact precautions (pediatrics and adult)

Droplet precautions for 1st 24 hr of antimicrobial

therapy; mask and face protection for intubation

Contact precautions for infants and children
Airborne precautions if pulmonary infilirate

Airborne precautions plus contact precautions if
potentially infectious draining body fluid present

RASH OR EXANTHEMS, GENERALIZED, ETIOLOGY UNKNOWN

Petechial/ecchymotic with fever (general) N. meningitidis Droplet precautions for 1st 24 hr of antimicrobial
therapy

Droplet precautions plus contact precautions, with

Ebola, Lassa, and Marburg viruses
face/eye protection, emphasizing safety sharps and

If positive history of travel to an area with an
ongoing outbreak of VHF in the 10 days

before onset of fever

Vesicular

Maculopapular with cough, coryza, and
fever

RESPIRATORY INFECTIONS
Cough/fever/upper lobe pulmonary infilirate
in HIV-negative patient or patient at low

risk for HIV infection

Cough/fever/pulmonary infiltrate in any lung
location in HIV-infected patient or patient
at high risk for HIV infection

Cough/fever/pulmonary infiltrate in any lung
location in patient with history of recent
travel (10-21 days) to countries with active
outbreaks of SARS, avian influenza

Respiratory infections, particularly
bronchiolitis and pneumonia, in infants
and young children

Varicella-zoster, herpes simplex, varicla
(smallpox), and vaccinia viruses
Vaccinia virus

Rubeala (measles) virus

M. tuberculosis, respiratory viruses,
Streptococcus pneumoniae,
Staphylococcus aureus (MSSA or
MRSA)

M. tuberculosis, respiratory viruses,
S. pneumoniae, S. aureus (MSSA or
MRSA)

M. tuberculosis, severe acute respiratory
syndrome virus (SARS-CoV), avian
influenza

Respiratory syncytial virus, parainfluenza
virus, adenovirus, influenza virus,
human metapneumovirus

barrier precautions when blood exposure likely
Use N95 or higher respiratory protection when

aerosol-generating procedure performed.
Airborne precautions plus contact precautions

Contact precautions only if herpes simplex, localized
zoster in an immunocompetent host, or vaccinia

viruses likely
Airborne precautions

Airborne precautions plus contact precautions

Airborne precautions plus contact precautions
Use eye/face protection if aerosol-generating

procedure performed or contact with respiratory

secretions anticipated.

If tuberculosis is unlikely and there are no AllRs or

respirators available, use droplet precautions
instead of airborne precautions

Tuberculosis is more likely in HiV-infected than in

HIV-negative patients.

Airborne preca'utions plus contact precautions plus

eye protection

If SARS and tuberculosis unlikely, use droplet
precautions instead of airborne precautions.

Contact plus droplet precautions

Droplet precautions may be discontinued when
adenovirus and influenza have been ruled out.

SKIN OR WOUND INFECTION
Abscess or draining wound that cannot be
covered

S. aureus (MSSA or MRSA), group A
streptococcus

Contact precautions

Add droplet precautions for 1st 24 hr of appropriate
antimicrobial therapy if invasive group A
streptococcal disease is suspected.

*Infection control professionals should modify or adapt this table according to local conditions. To ensure that appropriate empirical precautions are always
implemented, hospitals must have systems in place to evaluate patients routinely according to these criteria as part of their preadmission and admission care

Patients with the syndromes or conditions listed may present with atypical signs or symptoms (e.g., neonates and adults with pertussis may not have paroxysmal or
severe cough). The clinician’s index of suspicion should be guided by the prevalence of specific conditions in the community as well as dinical judgment.

iThe organisms listed are not intended to represent the complete, or even most likely, diagnoses, but rather possible etiologic agents that require additional
precautions beyond standard precautions, until they can be ruled out

These pathogens indude enterchemorrhagic Escherichia coli O157:H7, Shigella spp., hepatitis A virus, norovirus, rotavirus, Clostridium difficile.

AlIRs, Airborne infaction isclation rooms; HIV, human immunodeficiency virus; MRSA, methicillin-resistant S. aursus; MSSA, methicillin-susceptible 5. aureus;

VHF, viral hemorrhagic fever.

1l sl (Y
5,5 S5 M3y 5 AB 4y 5L 15T Ll A5 med (o Sk o slaes; Clean -
Jos 31 8 g wloals o)l o868 [ qmiis (g,lxe 4y &S >l > slaps; Clean-contaminated -




YO wo JUb
3 30T g L Huciw 3

ol gl Sy a5 clean slaes ) (w5950 5 (55l yhe im0l comail] (2 i Jle v
S 0 yl8 (o

Wb (4wl (650l pies - (165 (Hrz - olanil (63,5 (2 azliz atus ol o

025 b Sy, AB

:contaminated —

Solai 5l (b o3l g 5k o5 @

=z el s 5o Pl e

Sl e (Sl @

il asdS ol 5l cels F 5l S as 336 slog 5 @

o0 Jor jlam on g J5 o2 AB

:dirty and infected —

ool 438 15l el § 5l i a5 3806 gleg 5 5 Jib o35 @

SS9, sl sl (Al 035

Lisl Sk e

Szl BV hr e el o3y >l> 0 9 LEAB

2 oMl (ommalog il b nlosi o) (STygs AB 51 1 5, o olsS ol o i o
e oo plil Joo 5l 3 (SD89

Hep B STy 098 plowl sl (MMR) 4z o [ S5 pos sl (pnSTy (S8t QLS 1, 1S5

S9o0 arogt bd 159l el STy

Sigd (6, 8b,e Juw Sl 5l b sites Juo (2 yme 50 a5 liles IS




Table 198.3 | Common Surgical Procedures for Which Perioperative Prophylactic Antibiotics Are Recommended

SURGICAL PROCEDURE LIKELY PATHOGENS RECOMMENDED DRUGS NON B-LACTAM ALTERNATIVE
CLEAN WOUNDS
Cardiac surgery (e.g., open Skin flora, enteric gram- Cefazolin or cefuroxime Clindamycin or vancomycin
heart surgery) negative bacilli
Vascular surgery
Neurosurgery

Orthopedic surgery (e.g., joint
replacement)

CLEAN-CONTAMINATED WOUNDS m
Head and neck surgery involving  Skin flora, oral anaerobes, Cefazolin + metronidazole, Clindamycin
oral cavity or pharynx oral streptococci ampicillin-sulbactam
Gastrointestinal and Enteric gram-negative bacilli,  Cefazolin + metronidazole, cefotetan Clindamycin
genitourinary surgery anaercbes, gram-positive or piperacillin-sulbactam
cocci If colon is involved, consider bacterial
reduction with oral neomycin and
erythromycin.

CONTAMINATED WOUNDS
Traumatic wounds (e.g., Skin flora Cefazolin Clindamycin or vancomycin

compound fracture)

&N DIRTY WOUNDS

3 Appendectomy, penetrating Enteric gram-negative bacilli,  Cefazolin + metronidazole, cefaxitin, Clindamycin + aminoglycoside
= abdominal wounds, colorectal anasrobes, gram-positive cefotetan or ampicillin-sulbactam

3 surgery cocci
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Table 199.1 Infectious Diseases in the Childcare Setting

INCREASED
INCIDENCE WITH

DISEASE CHILDCARE
RESPIRATORY TRACT INFECTIONS
Otitis media Yes
Sinusitis Probably
Pharyngitis Probably
Pneumonia Yes
GASTROINTESTINAL TRACT INFECTIONS
Diarrhea (rotavirus, calicivirus, astrovirus, Yes

enteric adenovirus, Giardia lamblia,

Cryptosporidium, Shigella, Escherichia coli

0157:H7, and Clostridium difficile)
Hepatitis A Yes
SKIN DISEASES
Impetigo Probably
Scabies Probably
Pediculosis Probably
Tinea (ringworm) Probably
INVASIVE BACTERIA INFECTIONS
Haemophilus influenzae type b No*
Meisseria meningitidis Probably
Streptococcus pneumoniae Yes
ASEPTIC MENINGITIS
Enteroviruses Probably
HERPESVIRUS INFECTIONS
Cytomegalovirus Yes
Varicella-zoster virus Yes
Herpes simplex virus Probably

BLOODBORME INFECTIONS
Hepatitis B

HIV

Hepatitis C

VACCINE-PREVENTABLE DISEASES

Measles, mumps, rubella, diphtheria,
pertussis, tetanus

Polio

H. influenzae type b

Varicella

Rotavirus

Few case reports
No cases reported
No cases reported

Mot established

No

No*
Yes
Yes

*Not in the post-vaccine era; yes in the pre—vaccine era.
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Table 199.2 Disease- or Condition-Specific Recommendations for Exclusion of Cl

CONDITION MANAGEMENT OF CASE

MANAGEMENT OF CONTACTS

Clostridium difficile Exclusion until stools are contained in the diaper or
child is continent and stool frequency is no more
than 2 stools above that child's normal frequency
for the time the child is in the program. Stool
consistency does not need to return to normal to
be able to return to childcare. Neither test of cure
nor repeat testing should be performed for
asymptomatic children in whom C. difficile was
diagnosed previously.

Hepatitis A virus (HAV) Serologic testing to confirm HAV infection in

infection suspected cases. Exclusion until 1 wk after onset of
illness.
Impetigo No exclusion if treatment has been initiated and as

long as lesions on exposed skin are covered

Measles Exclusion until 4 days after beginning of rash and
when the child is able to participate.

Mumps Exclusion until 5 days after onset of parotid gland
swelling.
Pediculosis capitis Treatment at end of program day and readmission on
(head lice) completion of 1st treatment. Children should not be
infestation excluded or sent home early from school because

of head lice, because this infestation has low
contagion within classrooms.

Pertussis Exclusion until completion of 5 days of the
recommended course of antimicrobizal therapy if
pertussis is suspected. Children and providers who
refuse treatment should be excluded until 21 days
have elapsed from cough onset.

Symptomatic contacts should be excluded until stools are
contained in the diaper or child is continent and stool
frequency is no more than 2 stools above that child's
normal frequency for the time the child is in the program.
Testing is not required for asymptomatic contacts.

In facilities with diapered children, if 1 or more cases
confirmed in child or staff attendees or 2 or more cases
in households of staff or attendees, hepatitis A vaccine
(HepA) or immune globulin intramuscular (IGIM) should be
administered within 14 days of exposure to all unimmunized
staff and attendees. In centers without diapered children,
HepA or IGIM should be administered to unimmunized
classroom contacts of index case. Asymptomatic IGIM
recipients may return after receipt of IGIM.

No intervention unless additional lesions develop.

Immunize exposed children without evidence of immunity
within 72 hr of exposure. Children who do not receive
vaccine within 72 hr or who remain unimmunized after
exposure should be excluded until at least 2 wk after onset
of rash in the last case of measles.

In outbreak setting, people without documentation of
immunity should be immunized or excluded. Immediate
readmission may occur following immunization.
Unimmunized people should be excluded for 26 or more
days following onset of parotitis in last case. A 2nd dose of
MMR vaccine (or MMRY, if age appropriate) should be
offered to all students (including those in postsecondary
school) and to all healthcare personnel born in or after 1957
who have only received 1 dose of MMR vaccine. A 2nd
dose of MMR also may be considered during outbreaks for
preschool-age children who have received 1 MMR dose
People previously vaccinated with 2 doses of a mumps-
containing vaccine who are identified by public health as at
increased risk for mumps because of an outbreak should
receive a 3rd dose of a mumps-containing vaccine to
improve protection against mumps disease and related
complications.

Household and close contacts should be examined and
treated if infested. No exclusion necessary.

Immunization and chemoprophylaxis should be administered
as recommended for household contacts. Symptomatic
children and staff should be excluded until completion of 5
days of antimicrobial therapy. Untreated adults should be
excluded until 21 days after onset of cough.

Continued
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MANAGEMENT OF CASE
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Idren in Out-of-Home Childcare—cont'd

MANAGEMENT OF CONTACTS

Rubella

Infection with
Salmonella serotypes
Typhi or Paratyphi

Infection with
nontyphoidal
Salmaenella spp.,
Salmonella of
unknown serotype

Scabies

Infection with Shiga
toxin—producing
Escherichia coli
(STEC), including
E. coli O157:H7

Shigellosis

Staphylococcus aureus
skin infections

Streptococcal
pharyngitis

Tuberculosis

Varicella

Exclusion for 7 days after onset of rash for postnatal
infection.

Exclusion until 3 consecutive stool cultures obtained
at least 48 hr after cessation of antimicrobial
therapy are negative, stools are contained in the
diaper or child is continent, and stool frequency is
no more than 2 stools above that child's normal
frequency for the time the child is in the program.

Exclusion until stools are contained in the diaper or
child is continent and stool frequency is no more
than 2 stools above that child's normal frequency
for the time the child is in the program. Stool
consistency does not need to return to normal to
be able to return to childcare. Negative stool
culture results not required for nonserotype Typhi
or Paratyphi Salmonella spp.

Exclusion until after treatment given.

Exclusion until 2 stool cultures (obtained at least 48 hr
after any antimicrobial therapy, if administered, has
been discontinued) are negative, and stools are
contained in the diaper or child is continent, and
stool frequency is no more than 2 stools above that
child's normal frequency. Some state health
departments have less stringent exclusion policies
for children who have recovered from less virulent
STEC infection.

Exclusion until treatment complete and one or more
postireatment stool cultures are negative for
Shigella spp., and stools are contained in the diaper
or child is continent, and stool frequency is no more
than 2 stools above that child's normal frequency
for the time the child is in the program. Some states
may require more than 1 negative stool culture.

Exclusion only if skin lesions are draining and cannot
be covered with a watertight dressing.

Exclusion until at least 12 hr after treatment has been
initiated.

Most children younger than 10 yr are not considersd
contagious. For those with active disease, exclusion
until determined to be neninfectious by physician or
health department authority. No exclusion for latent
tuberculosis infection (LTBI).

Exclusion until all lesions have crusted or, in
immunized people without crusts, until no new
lesions appear within 24 hr period.

During an outbreak, children without evidence of immunity
should be immunized or excluded for 21 days after onset of
rash of the last case in the outbreak. Pregnant contacts
should be evaluated.

When Salmonella serotype Typhi infection is identified in a
child care staff member, local or state health departments
may be consulted regarding regulations for length of
exclusion and testing, which may vary by jurisdiction

Symptomatic contacts should be excluded until stools are
contained in the diaper or child is continent and stool
frequency is no more than 2 stools above that child's
normal frequency for the time the child is in the program
Stool cultures are not required for asymptomatic contacts.

Close contacts with prolonged skin-to-skin contact should
receive prophylactic therapy. Bedding and clothing in
contact with skin of infected people should be laundered.

Meticulous hand hygiene; stool cultures should be performed
for any symptomatic contacts. In outbreak situations
involving virulent STEC strains, stool cultures of
asymptomatic contacts may aid controlling spread
Center(s) with cases should be closed to new admissions
during STEC outbreak.

Meticulous hand hygiene; stool cultures should be performed
for any symptomatic contacts.

Meticulous hand hygiene; cultures of contacts are not
recommended.

Symptomatic contacts of documented cases of group A
streptococcal infection should be tested and treated if test
results are positive.

Local health department personnel should be informed for
contact investigation.

For people without evidence of immunity, varicella vaccine
should be administered, ideally within 3 days, butup to 5
days after exposure, or when indicated, varicella-zoster
immune globulin (VariZIG) should be administered up to 10
days after exposure; if VariZIG is not available, immune
globulin intravenous (IGIV) should be considered as an
alternative. If vaccine cannot be administered and VariZIG/
IGIV is not indicated, preemptive oral acyclovir or
wvalacyclovir can be considered
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Table 199.3 General Recommendations for Exclusion of Children in Out-of-Home Childcare
MAMNAGEMENT

SYMPTOM(S)

lliness preventing participation in activities, as
determined by childcare staff.

lliness that requires more care than staff can provide
without compromising health and safety of others.

Severe illness suggested by fever with behavior changes,
lethargy, irritability, persistent crying, difficulty
breathing, or progressive rash.

Persistent abdominal pain (22 hr) or intermittent
abdominal pain associated with fever, dehydration, or

other systemic signs and symptoms.

WVomiting 22 times in preceding 24 hr.

Diarrhea if stool not contained in diaper or if fecal
accidents occur in a child who is normally continent; if
stool frequency 22 above normal for child or stools
contain blood or mucus.

Oral lesions

Skin lesions

Exclusion until illness resolves and able to participate in activities.

Exclusion or placement in care environment where appropriate care can be
provided without compromising care of others.

Medical evaluation and exclusion until symptoms have resolved.

Medical evaluation and exclusion until symptoms have resolved.

Exclusion until symptoms have resolved, unless vomiting is determined to be
caused by a noncommunicable condition and child is able to remain hydrated
and participate in activities.

Medical evaluation for stools with blood or mucus; exclusion until stools are
contained in the diaper or when toilet-trained children no longer have accidents
using the toilet and when stool frequency becomes <2 stools above child's
normal frequency/24 hr.

Exclusion if unable to contain drool, or if unable to participate because of other
symptoms, or until child or staff member is considered to be noninfectious
(lesions smaller or resclved).

Exclusion if lesions are weeping and cannct be covered with a waterproof dressing.










