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(3)2EF&#, CDC TORAERRS

2007 Guideline for Isolation Precautions: Preventing Transmission of Infectious Agents in Healthcare
Settings (http://www.cdc.gov/hicpac/2007IP/2007isolationPrecautions.html) kY% 4 & 43 % LI R IZ

gnac (BEE NI TR FICEEL TER),

REMOVING PPE

Remove PPE at doorway before leaving patient room or in anteroom

GLOVES

= Outside of gloves are
contaminated!

= Grasp outside of glove with
opposite gloved hand; peel off
= Hold removed glove in gloved
hand

= Slide fingers of ungloved hand
under remaining glove at wrist

GOGGLES/FACE SHIELD
= Outside of goggles or face shield
are contaminated!
= To remove, handle by “clean”
head band or ear pieces
= Place in designated receptacle
for reprocessing or in waste
container

GOWN

m Gown front and sleeves are
contaminated!

=» Unfasten neck, then waist ties

= Remove gown using a peeling
motion; pull gown from each
shoulder toward the same hand
= Gown will tumn inside out

= Hold removed gown away from
body, roll into a bundle and
discard into waste or linen
receptacle

MASK OR RESPIRATOR
= Front of mask/respirator is
contaminated — DO NOT TOUCH!
= Grasp ONLY bottom then top
ties/elastics and remove
= Discard in waste container

3-14.Zoning &L{E ABH# B (PPE) DN T

B

S

i

lzoning=ERERAZMNDK 53 | LB AFH# A (PPE) EEHELBSENH D,
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Borio L, et al. Hemorrhagic fever viruses as biological weapons: medical and public health management.
JAMA. 2002 May 8:287(18):2391-405. &Y KD & LU TICEET (BESDEFFICEELTE
ESR

INFECTION CONTROL
Isolation Precautions

Direct contact with infected blood and bodily fluids has accounted for the majority of
person-to-person transmission of filoviruses and arenaviruses. Therefore, we recommend that in the
case of any patient with suspected or documented VHF, VHF -specific barrier precautions should be

implemented immediately (BOX 2).
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Box 2. Recommendations for Protective Measures Against Nosocomial Transmission of Hemorrhagic
Fever Viruses

Strict adherence to hand hygiene:

Health care workers should clean their hands prior to donning personal protective equipment for patient
ontact. After patient contact, health care workers should remove gown, leg and shoe coverings, and
loves and immediately clean their hands. Hands should be clean prior to the removal of facial protective
quipment (ie, personal respirators, face shields, and goggles) to minimize exposure of mucous
embranes with potentially contaminated hands, and once again after the removal of all personal
rotective equipment

Double gloves

Impermeable gowns

N-95 masks or powered air-purifying respirators, and a negative isolation room with 6-12 air changes
er hour, as required by Healthcare Infection Control Practices Advisory Committee standards for
rborne precautions*

Leg and shoe coverings

Face shieldsT

Goggles for eye protectiont

Restricted access of nonessential staff and visitors to patient’s room

Dedicated medical equipment, such as stethoscopes, glucose monitors, and, if available, point-of-care
nalyzers

Environmental disinfection with an Environmental Protection Agency-registered hospital disinfectant or
1:100 dilution of household bleach

If there are multiple patients with viral hemorrhagic fever in one health care facility, they should be
ared for in the same part of the hospital to minimize exposures to other patients and health care
orkers

*xThese resources may not be possible in many health care facilities or in a mass casualty situation. In
this case, all other measures should be taken and would, in combination, be expected to substantially
diminish the risk of nosocomial spread.

tFace shields and eye protection may be already incorporated in certain personal protective equipment,

such as powered air—purifying respirators.

These precautions do not reflect HICPAC s isolation guidelines terminology and are defined here as
strict hand hygiene plus use of double gloves, impermeable gowns, face shields, eye protection, and leg
and shoe coverings (given the copious amounts of infected material, such as vomitus and liquid stool,
that may be present in the environment).

Airborne transmission of HFVs appears to be a rare event but cannot be conclusively excluded. Given
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the inability to completely exclude this potential, the lack of preventive vaccines, and, in the case of
filoviruses, the lack of effective drug therapy, we recommend that in addition to VHF-specific barrier
precautions, airborne precautions also be instituted. Airborne precautions entail the use of a
high-efficiency particulate respirator for any person entering the room and, as required by HICPAC
standards, the patient should be placed in a room with negative air pressure, 6 to 12 air changes per
hour, air exhausted directly to the outdoors or passage through a high-efficiency particulate air
(HEPA) filter before recirculation, and doors kept closed. There are many circumstances in which the
use of negative pressure rooms may not be possible, including mass casualty situations. In such
conditions, all other infection control measures should be taken (ie, VHF specific barrier precautions and
a HEPA respirator for any person entering the room), which would, in combination, substantially reduce
the risk of nosocomial transmission. Available evidence suggests that in the great preponderance of
historical cases, these measures were sufficient to prevent transmission of disease to health care
workers, family members, and other patients. Nonessential staff and visitors should have restricted
access to patients’ rooms. If there are multiple patients with VHF in a health care facility, they should

be cared for in the same part of the hospital to minimize exposure to other persons.

Personal Protective Equipment

Powered air—purifying respirators (PAPRs) are theoretically more efficacious than N-95 disposable
masks in providing respiratory protection from small-particle aerosols, mostly due to issues related to
proper fitting of the masks. However, no data exist to support higher efficacy of PAPRs over N-95
masks in preventing airborne transmission of infection in the health care setting. PAPRs are more
expensive ($300-$600 vs less than $1 for disposable N-95 masks), are bulky, require maintenance,
and impair voice communication to a higher degree than disposable N-95 masks. One study has shown
that PAPRs are associated with a higher incidence of needlestick injuries. Disadvantages of the N-95
masks include the difficulty in ensuring a reliable face-mask seal with each use and impossibility of
effective use by bearded individuals. The theoretical advantage of PAPRs over N-95 masks may be
offset by the danger of increased needlestick or sharp injuries to those using PAPRs in these settings.
The N-95 masks (in combination with face shields and goggles) are likely equivalent in protection to
PAPRs in the health care setting.

Therefore, we recommend that clinicians caring for patients with a VHF use either N-95 masks or
PAPRs, depending on their familiarity with one or the other, the suitability for the individual, and
availability at a given institution. Some experts have advocated that PAPRs be used during
cough-inducing procedures (ie, endotracheal intubations, bronchoscopies), autopsies, and
centrifugation or pipetting of laboratory specimens. While there are no data to support this
recommendation, we would concur as long as the health care workers are familiar with the use of

PAPRs and are not subjecting themselves to the risk of inadvertent needlestick injury.

_47 -



IHM—BRREI-1TILE

(2)CDC TR :EAR4:

2007 Guideline for Isolation Precautions: Preventing Transmission of Infectious Agents in Healthcare
Settings (http://www.cdc.gov/hicpac/2007IP/2007isolationPrecautions.html) kW% 2 & 3 & A T IS
gr it (BB NI IR FICEEL TR,

Disease Ebola Hemorrhagic Fever

Site(s) of As a rule infection develops after exposure of mucous membranes or RT, or
Infection; through broken skin or percutaneous injury.

Transmission

Mode

Incubation Period

2-19 days, usually 5-10 days

Clinical Features

Febrile ilnesses with malaise, myalgias, headache, vomiting and diarrhea that
are rapidly complicated by hypotension, shock, and hemorrhagic features.

Massive hemorrhage in < 50% pts.

Diagnosis

Etiologic diagnosis can be made using RT-PCR, serologic detection of
antibody and antigen, pathologic assessment with immunohistochemistry

and viral culture with EM confirmation of morphology,

Infectivity

Person-to-person transmission primarily occurs through unprotected
contact with blood and body fluids; percutaneous injuries (e.g., needlestick)
associated with a high rate of transmission; transmission in healthcare

settings has been reported but is prevented by use of barrier precautions

Recommended

Precautions

Hemorrhagic fever specific barrier precautions: If disease is believed to be
related to intentional release of a bioweapon, epidemiology of transmission
is unpredictable pending observation of disease transmission. Until the
nature of the pathogen is understood and its transmission pattern
confirmed, Standard, Contact and Airborne Precautions should be used.
Once the pathogen is characterized, if the epidemiology of transmission is
consistent with natural disease, Droplet Precautions can be substituted for
Airborne Precautions. Emphasize: 1) use of sharps safety devices and safe
work practices, 2) hand hygiene; 3) barrier protection against blood and
body fluids upon entry into room (single gloves and fluid-resistant or
impermeable gown, face/eye protection with masks, goggles or face
shields): and 4) appropriate waste handling. Use N95 or higher respirators
when performing aerosol-generating procedures. In settings where AllRs

are unavailable or the large numbers of patients cannot be accommodated
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by existing AllRs, observe Droplet Precautions (plus Standard Precautions
and Contact Precautions) and segregate patients from those not suspected

of VHF infection. Limit blooddraws to those essential to care. See text for

discussion and Appendix A for recommendations for naturally

¥ :RT= respiratory tract

Disease Plague
Site(s) of RT: Inhalation of respiratory droplets.
Infection; Comment: Pneumonic plague most likely to occur if used as a biological

Transmission
Mode

weapon, but some cases of bubonic and primary septicemia may also occur.

Infective dose 100 to 500 bacteria

Incubation Period

1 to 6, usually 2 to 3 days.

Clinical Features

Pneumonic: fever, chills, headache, cough, dyspnea, rapid progression of
weakness, and in a later stage hemoptysis, circulatory collapse, and bleeding

diathesis

Diagnosis

Presumptive diagnosis from Gram stain or Wayson stain of sputum, blood, or
lymph node aspirate; definitive diagnosis from cultures of same material, or

paired acute/convalescent serology.

Infectivity

Person-to-person transmission occurs via respiratory droplets risk of
transmission is low during first 20-24 hours of illness and requires close
contact. Respiratory secretions probably are not infectious within a few

hours after initiation of appropriate therapy.

Recommended

Precautions

Standard Precautions, Droplet Precautions until patients have received 48
hours of appropriate therapy. Chemoprophylaxis: Consider antibiotic

prophylaxis for HCWs with close contact exposure.

3¥:RT= respiratory tract

Pneumonic plague is not as contagious as is often thought. Historical accounts and contemporary
evidence indicate that persons with plague usually only transmit the infection when the disease is in the
end stage. These persons cough copious amounts of bloody sputum that contains many plague
bacteria. Patients in the early stage of primary pneumonic plague (approximately the first 2024 h)
apparently pose little risk [1, 2]. Antibiotic medication rapidly clears the sputum of plague bacilli so
that a patient generally is not infective within hours after initiation of effective antibiotic treatment [3].
This means that in modern times many patients will never reach a stage where they pose a significant
risk to others. Even in the end stage of disease, transmission only occurs after close contact. Simple

protective measures, such as wearing masks, good hygiene, and avoiding close contact, have been
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effective to interrupt transmission during many pneumonic plague outbreaks [2]. In the United States,
the last known cases of person to person transmission of pneumonic plague occurred in 1925 [2].
1. Wu L-T. A treatise on pneumonic plague. Geneva: League of Nations, 1926. Ill. Health.

2. Kool JL. Risk of person to person transmission of pneumonic plague. Clinical Infectious Diseases,
2005; 40 (8): 1166-1172

3. Butler TC. Plague and other Yersinia infections. In: Greenough WB, ed. Current topics in infectious

disease. New York: Plenum Medical Book Company, 1983.
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INFECTION CONTROL
Isolation Precautions

Direct contact with infected blood and bodily fluids has accounted for the majority of
person-to-person transmission of filoviruses and arenaviruses. Therefore, we recommend that in the
case of any patient with suspected or documented VHF, VHF -specific barrier precautions should be

implemented immediately (BOX 2).

Box 2. Recommendations for Protective Measures Against Nosocomial Transmission of Hemorrhagic
Fever Viruses

Strict adherence to hand hygiene:

Health care workers should clean their hands prior to donning personal protective equipment for patient
bntact. After patient contact, health care workers should remove gown, leg and shoe coverings, and
loves and immediately clean their hands. Hands should be clean prior to the removal of facial protective
quipment (ie, personal respirators, face shields, and goggles) to minimize exposure of mucous
embranes with potentially contaminated hands, and once again after the removal of all personal
rotective equipment

Double gloves

Impermeable gowns

N-95 masks or powered air—purifying respirators, and a negative isolation room with 6-12 air changes
er hour, as required by Healthcare Infection Control Practices Advisory Committee standards for
rborne precautions*

Leg and shoe coverings

Face shieldsT

Goggles for eye protectiont

Restricted access of nonessential staff and visitors to patient’s room

Dedicated medical equipment, such as stethoscopes, glucose monitors, and, if available, point-of-care
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nalyzers

Environmental disinfection with an Environmental Protection Agency-registered hospital disinfectant or
1:100 dilution of household bleach

If there are multiple patients with viral hemorrhagic fever in one health care facility, they should be
ared for in the same part of the hospital to minimize exposures to other patients and health care
orkers

xThese resources may not be possible in many health care facilities or in a mass casualty situation. In
this case, all other measures should be taken and would, in combination, be expected to substantially
diminish the risk of nosocomial spread.

tFace shields and eye protection may be already incorporated in certain personal protective equipment,

such as powered air—purifying respirators.

These precautions do not reflect HICPAC s isolation guidelines terminology and are defined here as
strict hand hygiene plus use of double gloves, impermeable gowns, face shields, eye protection, and leg
and shoe coverings (given the copious amounts of infected material, such as vomitus and liquid stool,
that may be present in the environment).

Airborne transmission of HF Vs appears to be a rare event but cannot be conclusively excluded. Given
the inability to completely exclude this potential, the lack of preventive vaccines, and, in the case of
filoviruses, the lack of effective drug therapy, we recommend that in addition to VHF-specific barrier
precautions, airborne precautions also be instituted. Airborne precautions entail the use of a
high—efficiency particulate respirator for any person entering the room and, as required by HICPAC
standards, the patient should be placed in a room with negative air pressure, 6 to 12 air changes per
hour, air exhausted directly to the outdoors or passage through a high-efficiency particulate air
(HEPA) filter before recirculation, and doors kept closed. There are many circumstances in which the
use of negative pressure rooms may not be possible, including mass casualty situations. In such
conditions, all other infection control measures should be taken (ie, VHF specific barrier precautions and
a HEPA respirator for any person entering the room), which would, in combination, substantially reduce
the risk of nosocomial transmission. Available evidence suggests that in the great preponderance of
historical cases, these measures were sufficient to prevent transmission of disease to health care
workers, family members, and other patients. Nonessential staff and visitors should have restricted
access to patients’ rooms. If there are multiple patients with VHF in a health care facility, they should

be cared for in the same part of the hospital to minimize exposure to other persons.

(2)Jensen PA, et al. Guidelines for preventing the transmission of Mycobacterium tuberculosis in
health-care settings, 2005. MMWR Recomm Rep. 2005 Dec 30;54(RR-17):1-141.
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