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Bogota, Abril 01 2020

DECLARACION POR LA PANDEMIA SARS-
CoV-2 EN COLOMBIA Y EL RIESGO
POTENCIAL A TRABAJADORES DE LA
SALUD & PRIMER RESPONDIENTE

La Sociedad Colombiana de Higienistas Ocupacionales en el marco de la
estrategia de mitigacion y considerando el riesgo potencial del Personal de
Salud y Primer Respondiente (TSPR en adelante) a SARS-CoV-2/COVID-19,
declara:

1. Los TSPR que tengan contacto estrecho (inferior a 2 metros) y prolongado
(superior a 15 minutos) con pacientes con sospecha o infeccidn por SARS-
CoV-2/COVID-19 con debilidades en la proteccidn personal bien sea en
trabajadores o en pacientes, corresponden a los de mayor condicion de
riesgo potencial. Este nivel de riesgo en trabajadores se incrementa cuando
se tienen las comorbilidades asociadas a la mortalidad documentada por las
autoridades de salud publica (Enfermedad cardiovascular, Cancer,
Hipertension, Enfermedad respiratoria crénica, Diabetes, informacion
provisional con probabilidad de cambios).

2. El establecimiento de medidas de proteccion y prevencion resultan
necesarias para mitigar el impacto el riesgo potencial de TSPR con lo cual
las estrategias de precaucion estandar (Eliminacion del Contacto/
Aislamiento de las Secreciones y Disminucion del Potencial de Ingreso por
Aerosdispersion) resultan de interés prioritario, se insta a tener en cuenta
las recomendaciones de la Asociacion de Profesionales en Control de
Infecciones y Epidemiologia APIC. Ver Webinar.

3. Los ventiladores portatiles con filtracion de aire alta eficiencia (HEPA)
pueden aumentar los cambios efectivos de aire limpio por hora en las
habitaciones de pacientes. NIOSH ha desarrollado una guia para usar
sistemas de filtracion HEPA portatiles para crear salas de aislamiento de
pacientes. Pg. 32 Ver

4. Frente a la proteccion personal respiratoria los trabajadores que tengan
contacto estrecho (inferior a 2 metros) y prolongado (superior a 15 minutos)
con pacientes con sospecha o infeccion por SARS-CoV-2/COVID-19, deben
usar respiradores N95 o FFP2 o factor de proteccidn asignado superior, para
los otros medios de proteccion que disminuyen la probabilidad de contacto
fisico directo e ingreso por proyeccidn de secreciones (Batas
antifluidos/Guantes/Gafas/Caretas/Gorro/Polainas/ ~ Tapabocas  etc.)
deberan seguir las recomendaciones de otros medios de proteccion para
personal de salud segun el area de atencion para COVID-19. Consenso
|[ETS- ACIN publicada por el Ministerio de Salud. Ver
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5. Enuso de los elementos de proteccion respiratoria no se debe usar con vello

F \ facial o cualquier interferencia que produzca una falla en el sello de la pieza

con la piel del trabajador, debe ajustarse apropiadamente segun las

_/ instrucciones del fabricante y de preferencia debe adaptarse a las

caracteristicas antropométricas del trabajador, asegurado si es posible

SC H O mediante pruebas de ajuste cualitativas/cuantitativas o subjetivas de sello.
Sociedad Colombiana de ﬂ

Higienistas Ocupacionales 6. Resulta relevante que los Responsables de Prevencion de Riesgos

Laborales, TSPR, personal de servicio en las areas de influencia y el publico
en general comprendan las limitaciones y ventajas entre respiradores y
tapabocas con el fin de no aumentar el desabastecimiento de elementos
para TSPR en mayor condicion de riesgo, en el entendido que los tapabocas
tienen como propdsito proporcionar al usuario proteccion contra gotas
grandes, salpicaduras o aerosoles corporales u otros fluidos peligrosos y
protege al paciente y al TSPR de las emisiones respiratorias del usuario
(Tamafios de Particula superior a 20 micrometros), entre tanto los
respiradores reducen la exposicion del usuario a las particulas incluyendo
aerosoles de particulas pequefias aerosuspendidas (Tamarfios de Particulas
Inferiores a 10 micrometros). Ver Infograma

7. En caso de desabastecimiento de elementos de proteccion personal
respiratoria se sugiere atender las Estrategias para Optimizar el suministro
de respiradores N95: Estrategias de Crisis/Alternativas de NIOSH. Ver

8. De forma complementaria y soportados en la posible crisis de
desabastecimiento se sugiere tener en cuenta las recomendaciones de
NIOSH respecto al célculo de Tasa de Saturacion de Respiradores de Libre
Mantenimiento para Reuso por COVID-19 Ver, o los ensayos de la
Universidad de Duke para descontaminacion de piezas faciales con
perdxido de hidrogeno. Ver

9. Los protocolos de limpieza y desinfeccion de materiales que puedan estar
contaminados con SARS-CoV-2/COVID-19 deben tener en cuenta los
criterios definidos por el Ministerio de Salud en su Guia de Limpieza y
Desinfeccion en Servicios de Salud ante la introduccion del nuevo
coronavirus (SARS-CoV-2) a Colombia Ver de forma complementaria se
sugiere atender las recomendaciones de la Agencia de Proteccion
Ambiental de los Estados Unidos denominada: Desinfectantes en Uso
contra SARS-CoV-2 Lista N. Ver

10. Creemos que la salud y la seguridad de los trabajadores son derechos
humanos fundamentales, y la proteccion a la vida mediante la prevencion
debe ser nuestra principal mision.

(AL DESCARGAR ESTE DOCUMENTO EN SU ORDENADOR PODRA
ENCONTRAR OTRA INFORMACION DE INTERES COMO ANEXQOS)
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Do'ssDon’ts

DO’S AND DON’TS FOR WEARING GOWNS IN
NON-SURGICAL HEALTHCARE SETTINGS

Gowns are a type of personal

protective equipment (PPE) worn
by healthcare personnel (HCP) to:

e Protect the HCP from contact with
blood or body fluids.

e Protect the HCP from organisms in the
environment, on equipment, or from an
infected or colonized patient.

¢ Protect patient from organisms that could be

passed from HCP during invasive procedures, such
as a central line insertion or surgical procedure.

Gowns are classified by their ability
to withstand penetration by blood

or body fluids. They can be:

Isolation gowns:
A non-sterile gown used to
keep clothing from getting
contaminated. These are
fluid resistant enough to
keep body fluids away
from clothing for a short
period of time. Used for
care of patients on contact
precautions and for splash-
generating procedures.
May be disposable or
non-disposable.

\

Procedure gowns:

A non-sterile, usually
disposable gown that may
be fluid resistant or fluid
impermeable, depending
on the amount of body
fluids involved in the
procedure. Some examples
where impermeable gowns
should be worn include
during endoscopy or
assisting in vaginal birth.

Gowns used in the healthcare settings are defined and
classified by the Association for the Advancement of
Medical Instrumentation (AAMD).

P
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DO perform hand hygiene before donning any PPE
used during patient care, including gloves, gowns, and
masks.

DO perform hand hygiene after doffing any PPE,
including gloves, gowns, and masks.

DO wear a gown if you may come in contact with
blood or body fluids, are caring for a patient on
contact precautions, or are performing a surgical or
invasive procedure (e.g., central line insertion).

DO secure the gown at the base of the neck and at
the waist if design of gown allows or as indicated by
manufacturer.

DO make sure the gown completely covers your
clothing—front to back—if design of gown allows,
or as indicated by manufacturer.

DO make sure the gown fits securely around your
wrists with gloves pulled over the cuffs.

DO remove the gown by slowly rolling it inside out and
away from your body. Keep contaminated front and
sleeves inside the bundle.

DO remove a contaminated gown inside the patient’s
room or a designated area outside of the patient’s
room (anteroom).

DO dispose of a contaminated gown in the designated
trash or laundry receptacle (if reusable).

DI N N N N N N I N B N AN

DO follow the procedure for putting on gown tailored
to the specific type of gown (e.g., over-the-head gown).

" Don’t N

DON’T re-use the gown for the same or different
patient. Disposable and reusable gowns are single time
use items and should always be promptly disposed of
in the garbage or laundry when care is complete.

DON’T push or roll gown sleeves up your forearm.

DON’T allow contaminated gowns to hang out of
the garbage.

DON’T wear a contaminated gown outside of the
patient care area (e.g., clean areas, nurses’ stations,
supply rooms, hallways).

DON’T wear a non-sterile gown when performing an
invasive procedure or surgery. Sterile gowns must be
worn in these circumstances.

° Association for Professionals in
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Do'ssDon’ts

DO’S AND DON’TS FOR WEARING GOWNS IN
NON-SURGICAL HEALTHCARE SETTINGS

REFERENCES:

Kilinc F, A review of isolation gowns in healthcare: Fabric and gown properties.
J Eng Fiber Fabr. 2015 Sep: 10(3): 180-190. http://www.ncbi.nim.nih.gov/pmc/articles/
PMC4791533

U.S. Food and Drug Administration. Medical Gowns. http://www.fda.gov/
MedicalDevices/ProductsandMedicalProcedures/GeneralHospitalDevicesandSupplies/
PersonalProtectiveEquipment/ucm452775.htm

Centers for Disease Control and Prevention. Considerations for Selecting Protective
Clothing used in Healthcare for Protection against Microorganisms in Blood and Body
Fluids. http://www.cdc.gov/niosh/npptl/topics/protectiveclothing

Siegel JD, Rhinehart E, Jackson M, Chiarello L, and the Healthcare Infection Control
Practices Advisory Committee, 2007 Guideline for Isolation Precautions: Preventing
Transmission of Infectious Agents In Healthcare Settings. http://www.cdc.gov/ncidod/
dhqgp/pdf/isolation2007.pdf

AAMI. Standard PB70: Liquid barrier performance and classification of protective
apparel and drapes intended for use in health care facilities. http://www.aami.org/
productspublications/ProductDetail.aspx?ItemNumber=1570
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DossDon'’ts

For wearing N95 respirators
in non-surgical healthcare settings

N95 respirator

Tight-fitting cover that when properly
fitted to the face protects the wearer
from very small particles that float
in the air, such as TB, measles, and
chickenpox. It should fit the face
tightly with no gapping. An N95
respirator is intended to provide more
protection than a procedure mask
by blocking at least 95 percent of
very small (0.3 microns) particles.

It is important to note that not all
N95 respirators are tested for fluid
resistance to be used as surgical N95s
in the perioperative setting.

The Occupational Safety & Health
Administration (OSHA) may update guidance
related to masks as emerging pathogens arise

and new recommendations are developed.
Be on the lookout for updates by visiting
the OSHA website or consult your facility’s
infection prevention or occupational health
department.

Learn more: www.osha.gov/SLTC/
respiratoryprotection/guidance.html

™) APIC
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Check to make sure the N95 respirator has no defects such as holes
or torn straps.

Wear for protection against very small particles that float in the air
(e.g., TB, measles, or chickenpox).

Follow manufacturer’s instructions for donning and doffing of N95
respirator.

Ensure proper fit—making sure nose and mouth are completely
covered. The N95 respirator must have a complete seal all around.
Complete face seal check after donning the respirator.

Mold the respirator over the bridge of your nose when putting it on to
help keep the N95 respirator on and fitting properly. It is also helpful
to press all around the face seal to be sure it is tightly in place.

Tilt head forward and remove the N95 respirator by pulling bottom
strap over back of head, followed by the top strap without touching
the front of mask. Keep straps tight during the removal process.

Discard an N95 respirator by touching straps only. Perform hand
hygiene before and after use of an N95 respirator or any type of
personal protective equipment, such as your gloves and gown.

Remove the N95 respirator when no longer in clinical space and the
patient intervention is complete.

P Don’t \
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AMERICAN NURSES

DON’T wear if wet or soiled; get a new N95 respirator.

DON'’T reuse; toss it after wearing once.

DON'’T let patients or visitors wear N95 respirators unless they’ve
been fit tested to wear them.

DON’T wear an N95 respirator that hasn’t been properly fit tested.
Proper fit is essential.

DON'’T use the N95 respirator if air leaks around the respirator edges.

DON'’T touch the front of the N95 respirator as it is contaminated
after use. DON’T snap the straps, as that may spread germs.

DON'’T share your N95 respirator with others; germs can spread
that way.

DON'’T leave an N95 respirator hanging around your neck.

[}

ASSOCIATION

OF OCCUPATIONAL
HEALTH PROFESSIONALS
IN HEALTHCARE

AOHP < AORN

ASSOCIATION





Do's:Don’ts

For wearing N95 respirators
in non-surgical healthcare settings

RESOURCES

AORN Journal, “Use of Positive Airway Pressure Respirators (PAPRS) in
the OR,” April 2015. Available at: http://www.aornjournal.org/article/SO001-
2092(15)00008-3/fulltext#sec3.

Canadian Center for Occupational Health and Safety, “Respiratory Protection
Against Airborne Infectious Agents for Health Care Workers - OSH Answer
Fact Sheets,” Last updated: 8/6/15. Available at: www.ccohs.ca/oshanswers/
prevention/respiratory_protection.html.

Centers for Disease Control and Prevention, The National Personal Protective
Technology Laboratory (NPPTL), “Respirator Trusted-Source Information,” Last
updated: 6/12/15. Available at: http://www.cdc.gov/niosh/npptl/respusers.html.

Food and Drug Administration, “Personal Protective Equipment for Infection
Control-Masks and N95 Respirators,” Last updated: 7/9/15. Available

at: http://www.fda.gov/medicaldevices/productsandmedicalprocedures/
generalhospitaldevicesandsupplies/personalprotectiveequipment/default.htm.

Occupational Safety and Health Administration, Hospital Respiratory Protection
Program Toolkit, “Resources for respirator program administrators,” May 2015.
Available at: https://www.osha.gov/Publications/OSHA3767.pdf.

The National Institute for Occupational Safety and Health, “How to Properly Put
On and Take Off a Disposable Respirator,” February, 2010. Available at: http://
www.cdc.gov/niosh/docs/2010-133/.

www.apic.org/InfectionPreventionandYou
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Do'ssDon’ts

For wearing procedure masks
in non-surgical healthcare settings

Procedure mask
(also called an isolation mask)

Disposable mask that protects
the wearer from droplets that
might be infectious. A version
of this mask with a built-in
face shield to protect against
splashes is also available.

The Occupational Safety & Health
Administration (OSHA) may update
guidance related to masks as
emerging pathogens arise and new
recommendations are developed. Be on
the lookout for updates by visiting the
OSHA website or consult your facility’s
infection prevention or occupational
health department.

Learn more: www.osha.gov/SLTC/
respiratoryprotection/guidance.html

" _Do_ N

Make sure to wear your mask to protect yourself from
infectious droplets that may occur when patients
cough, sneeze, laugh, or talk.

Check to make sure the mask has no defects, such as
a tear or torn strap or ear loop.

Bring both top ties to the crown of head and secure
with a bow; tie bottom ties securely at the nape of
neck in a bow.

Remove the mask when no longer in clinical space and
the patient intervention is complete.

For ear loop mask, remove the mask from the side
with your head tilted forward. For tied masks, remove
by handling only the ties, and untie the bottom tie
followed by the top tie.

Properly dispose of the mask by touching only the ear
loops or the ties. Perform hand hygiene before and
after removing a surgical mask or any type of personal
protective equipment such as your gloves and gown.

P Don’t \
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DON'’T use for protection against very small particles
that float in the air (e.g., TB, measles, or chickenpox).

DON’T wear if wet or soiled; get a new mask.
DON'T crisscross ties.

DON'’T leave a mask hanging off one ear or hanging
around neck.

DON'’T reuse; toss it after wearing once.

XX XXX X

DON’T touch the front of the mask, as it is
contaminated after use.
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For wearing procedure masks
in non-surgical healthcare settings

RESOURCES

AORN Journal, “Use of Positive Airway Pressure Respirators (PAPRS) in
the OR,” April 2015. Available at: http://www.aornjournal.org/article/SO001-
2092(15)00008-3/fulltext#secs.

Canadian Center for Occupational Health and Safety, “Respiratory Protection
Against Airborne Infectious Agents for Health Care Workers - OSH Answer
Fact Sheets,” Last updated: 8/6/15. Available at: www.ccohs.ca/oshanswers/
prevention/respiratory_protection.html.

Centers for Disease Control and Prevention, The National Personal Protective
Technology Laboratory (NPPTL), “Respirator Trusted-Source Information,” Last
updated: 6/12/15. Available at: http://www.cdc.gov/niosh/npptl/respusers.html.

Food and Drug Administration, “Personal Protective Equipment for Infection
Control-Masks and N95 Respirators,” Last updated: 7/9/15. Available

at: http://www.fda.gov/medicaldevices/productsandmedicalprocedures/
generalhospitaldevicesandsupplies/personalprotectiveequipment/default.htm.

Occupational Safety and Health Administration, Hospital Respiratory Protection
Program Toolkit, “Resources for respirator program administrators,” May 2015.
Available at: https://www.osha.gov/Publications/OSHA3767.pdf.

The National Institute for Occupational Safety and Health, “How to Properly Put
On and Take Off a Disposable Respirator,” February, 2010. Available at: http://
www.cdc.gov/niosh/docs/2010-133/.
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DO’S AND DON’TS FOR WEARING GLOVES
IN THE HEALTHCARE ENVIRONMENT

Types of gloves encountered in the healthcare setting
STERILE GLOVES

Indicated for performing any sterile procedure including but not limited to
vaginal delivery, invasive radiological procedure, central vascular device
dressing change, and accessing implanted central venous access ports.

NON-STERILE GLOVES

(e.q., nitrile, latex, medical vinyl)
Indicated in situations when there is potential for contact with
infectious material (e.g., blood, other body fluids, microorganisms).

NON-MEDICAL GLOVES

(e.g., vinyl)
May be used for food handling and some housekeeping
procedures (e.g., cleaning and disinfection).

UTILITY GLOVES

(e.q., facility, maintenance, central sterile processing)
Used for manual cleaning of instruments and decontamination
with harsh chemicals.

DO wear gloves to reduce the risk of contamination or
exposure to blood, other body fluids, hazardous materials,
and transmission of infection.

DON’T re-use or wash gloves (except for
utility gloves after being properly cleaned).

DON’T substitute glove use for hand
hygiene.

DO clean hands before putting on gloves for a sterile
procedure (e.g., insertion of catheter or other invasive device).

DO clean hands after removing gloves. DON’T use non-approved hand lotions.

DON’T use gloves if they are damaged
or visibly soiled.

DO clean hands and change gloves between each task (e.g.,
after contact with a contaminated surface or environment).

DON’T touch your face when wearing
gloves.

DO make sure that gloves fit you properly before
performing any tasks.

DON’T wear the same pair of gloves from
one patient to another.

DO ensure the correct type of glove is available
if you have skin sensitivity or allergy issues.

DON’T wear gloves in the hall; consult your
facility’s policy for exceptions.

DO wear gloves in hemodialysis settings for any
contact with the patient or the patient’s equipment.

DON’T forget to remove and dispose
of gloves properly.

DO follow your facility’s policy on glove use and remember
to consult CDC* and WHO* hand hygiene guidance.
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Do's:Don’ts

DO’S AND DON’TS FOR WEARING GLOVES IN THE
HEALTHCARE ENVIRONMENT

The Occupational Safety & Health Administration (OSHA) may update guidance related
to gloves as emerging pathogens arise and new recommendations are developed. Be on
the lookout for updates by visiting the OSHA website or consult your facility’s infection
prevention or occupational health department. Learn more: https://www.osha.gov/pls/
oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10051

The FDA has proposed a ban on most powdered medical gloves in an effort to protect
patients and healthcare personnel from a danger they may not even be aware of. See the
link for the news release: http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/
ucm491466.htm

RESOURCES

*The Centers for Disease Control and Prevention, “Guideline for hand hygiene in healthcare
settings,” October 2002. Available at: http://www.cdc.gov/mmwr/PDF/rt/rr5116.pdf

*The World Health Organization, “Glove Use Information Leaflet,” August 2009. Available
at: http://www.who.int/gpsc/5may/Glove_Use_Information_Leaflet.pdf

APIC Guide to the Elimination of Infections in Hemodialysis, 2010.
Available at: http://www.apic.org/Professional-Practice/Implementation-guides#Hemodialysis

The Centers for Disease Control and Prevention, “Frequently Asked Questions - Personal
Protective Equipment (Masks, Protective Eyewear, Protective Apparel, Gloves),” July 2013.
Available at: http://www.cdc.gov/oralhealth/infectioncontrol/faq/protective_equipment.htm

The Joint Commission, “Glovesick,” July 2014. Available at: http://www.jcrinc.com/assets/1/7/
ECNews-Jul-2014.pdf

The Department of Labor, Occupational Safety & Health Administration, Letter of
Interpretation, April 2, 2007. Available at: https://www.osha.gov/pls/oshaweb/owadisp.show_
document?p_table=INTERPRETATIONS&p_id=25742
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Entiende la diferencia

Aprobaciones

Usos y
propgasitos
Ajuste facial

Requisitos
de ajuste

Comprobacion
de sellado

Filtracién

Fugas

Limitacion
de uso

y S
B

N
Mascarilla quirdrgica

Autorizado por la Administracion
de Alimentos y Medicamentos de
Estados Unidos (FDA).

Proporciona al usuario
proteccion contra los fluidos
grandes, salpicaduras o
aerosoles peligrosos.

Fijacion suelta

Mo

Mo

No proporciona al usuario un nivel
fiable de proteccion contra la
inhalacion de particulas
aerotransportadas mas pequenasy
no es considerado como una
proteccion respiratoria

La fuga se puede producir
alrededor del borde de la mascara
cuando el usuario inhala.

Se debe desechar después de
estar en contacto con pacientes.

Respirador N95

Evaluado, probado y autorizado
por el Instituto Nacional para la
Seguridad y Salud Ocupacional
de Estados Unidos (NIOSH).

Reduce la expaosicion del usuario
a las particulas, incluyendo
pequenos aerasales y

gotas grandes.

Fijacién ajustada

Si

Si, se debe comprobar cada vez
que se cologue el respirador.

Filtra al menos el 95% del aire
inhalado, incluyendo grandes y
pequenas particulas.

Cuando se ajusta y coloca
correctamente, se produce una
fuga minima alrededor de los
bordes del respirador cuando el
usuario inhala.

Lo ideal es desecharla después de
cada paciente y después de
procedimientos generadores de
aerosoles. También deberian
descartarse cuando estan
danadas, deformadas, mojadas,
visiblemente sucias, no se ajustan
bien a la cara o estan
contaminadas con sangre o
secreciones respiratorias, nasales u
otros fluidos corporales de los
pacientes.
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Tracer gas test; However, badly designed and/or incorrectly operating isolation rooms have
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the design of isolation rooms and no pressure differential or air-change
rates are specified. Techniques such as aerosol particle tracer sampling and
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Introduction

Effective interventions to interrupt transmission of
infection in hospitals should be based on knowledge
of the relevant transmission mechanisms involved.
Unfortunately there is a lack of evidence-based
knowledge of such transmission mechanisms,
with much “fact” established by retrospective
observation and anecdote. Most infections will
have multiple routes of potential transmission and
some will have an airborne route as one of those
routes of transmission. A true airborne route (i.e.
solely transmission by a particle so small that it has
neutral buoyant density and will remain airborne
for long periods) is currently thought to be rare.
Aspergillus spp. constitute one group of pathogens
thought to be transmitted primarily by aerosols
and are present in the hospital environment.’
However, most pathogens will be transferred by
direct or indirect contact, or by larger temporarily
airborne particles (>10um “droplets”) that will fall
to the ground within 2 metres of their point of
generation.?

The acute hospital environment

Infection control teams (ICTs) should be consulted
for their input on any building project in
a hospital [www.pef.scot.nhs.uk/guest/SHFN30/
SHFN30V2.pdf]. When building isolation rooms, the
ICT’s input should be to provide specifications
of isolation rooms together with the estimated
number of rooms required by defining indications
of use, and infection hazards, such as the
aspergillus risk to highly immunocompromised
patients, from the building work itself.3® In
construction projects, experience shows it is
important for the ICTs to work together with both
the project team (e.g. an independent commercial
contractor) and the management of each individual
unit.

The revised guidance for acute in-patient
accommodation for adults in general wards in the
UK is in draft stage at the time of writing and it
is likely that there will be infection control ben-
efits [www.hefma.org.uk/news/hbn4consult.pdf].
For example, these include increased distances
between beds due to the requirements for
patient hoists, an increase in the proportion of
beds in single rooms as well as the proportion of
single rooms with en suite toilets and showers, and
a decrease in the numbers of beds in bays. All these
improvements are due to the requirements for
patient safety, such as nosocomial infections, and
patient comfort and privacy during their hospital
stay.

Patient or source isolation

The isolation of patients is not an abrupt jump from
no isolation to full isolation. There is an incremen-
tal process from a basic set of infection control
measures (general or standard precautions) meant
to prevent dispersion or acquisition of unknown
infectious agents, through to increased precautions
on the ward as infection or colonisation becomes
known or suspected (particularly if there are
no single rooms available). In addition there is
cohorting on wards or in bays, to the use of non-
specialist single rooms (preferably with their own
toilet and bathing facilities) and finally the use of
specially-engineered isolation rooms if there is an
airborne element to transmission.”

Interest in the use of airborne isolation rooms has
increased due to the occurrence of new emerging
diseases such as severe acute respiratory syndrome
(SARS),® avian influenza® and multi-drug resistant
tuberculosis (MDR-TB)." The recognition of the
possibility of pandemic outbreaks of influenza has
required authorities to put in place “emergency
planning” for dealing with infected patients that
may require isolation,'%'" although with influenza,
airborne isolation is not thought to be an issue
unless specific “aerosol-generating procedures”
are occurring such as bronchoscopy or sputum
induction. Isolation rooms can be used to constrain
the spread of small-particle aerosols, which some
evidence suggests may play a role in all these
diseases.'? In order to maximise the use of such
specialist facilities there can be financial issues
for these rooms to be multifunctional, i.e. to be
used as non-specific pressure (low risk — normal
use), negative pressure (protection of healthcare
workers and visitors in the room, and healthcare
workers and patients outside the room) or positive
pressure (highly immuno-compromised patient
protection from inhalation of fungal spores if the
incoming air is filtered by a “High Efficiency Par-
ticulate Air” filter [HEPA-filtered]). Isolation rooms
which can be switched from one functional type to
another such as changing a positive-pressure room
into a negative-pressure room are highly hazardous
and should be avoided due to the possibility of use
at the incorrect pressure regime. If multifunctional
facilities are to be used staff must be trained
correctly, rooms must have written operating and
auditing procedures, and in addition electronic
warning systems and alerts must be in place.

Airborne infection in hospitals caused by
inappropriate use or design of facilities

Schwartzman et al. in 1996'3 carried out a study
of tuberculosis infection in healthcare workers in
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two hospitals in Montreal in which they found a
high incidence (over 2% annual risk) in tuberculin
reactions and conversions. Major deficiencies in
the ventilation systems of both hospitals were
noted. There was no negative pressure in the
bronchoscopy and sputum induction rooms in all
but the most recently built isolation suites. Very
low air-change rates were found in many areas
of both hospitals. The hospital with the higher
incidence of tuberculosis infection had the least
effective isolation ventilation system.

An outbreak of MDR-TB occurred in London
in the 1990s when a patient with MDR-TB
was inadvertently placed in an isolation room
at positive pressure on a ward where a high
proportion of patients were immuno-compromised
by HIV infection and thus highly susceptible to
TB infection.' This demonstrates the operational
problems when the two types of room occur close
together. In the USA 17 healthcare workers were
infected with MDR-TB due to exposure to infectious
patients, with five fatalities resulting. >

Design considerations for isolation rooms

The majority of patients who need extra precau-
tions in specialised rooms need not have specialist
ventilation as most transmission will occur by
direct or indirect transmission and droplet spread.
For these situations, all those who use isolation
rooms should facilitate good infection control
practices.

Only where there is thought to be a significant
airborne component to the infection transmission
should isolation rooms be operated at negative
pressure to their adjacent areas or PPVL be used.
Any microbial aerosols generated inside the room
will be diluted by ingress of air from the hospital
and will be extracted through a duct (HEPA-
filtered) to the outside environment. The door to
the room should be kept closed as much as possible
and patient contact with other patients and visitors
should be minimised.

No information on isolation rooms is given in
Health Technical Memorandum (HTM) 2025," but
an outline of negative-pressure room requirements
is given in the UK guidance on MDR-TB and TB in
the context of HIV.'® However, in the USA there are
many documents recommending design criteria for
negative-pressure isolation rooms, including those
written by the CDC,'® ASHRAE,?° American Institute
of Architects (AIA) [www.aia.org/SiteObjects/files/
04_Review_and_Anal_Literature.pdf], and the De-
partment of the Army.?2’

Isolation rooms should have minimum air-change
rates of 6 air changes an hour (ach) for the

protection of staff and visitors in the room.'%22
If possible, this should be increased to the 12 ach
recommended as a minimum by the AIA.Z The
room airflow pattern should be designed to provide
healthcare workers or visitors with clean air.

The level of negative pressure in isolation rooms
is often in question. The CDC'" recommend a
minimum negative pressure of 0.001 inch of water
(0.25Pa) and an exhaust flow of 50 cubic feet per
minute (CFM) (1.8 m3/min) or 10% greater than
supply. The US Department of the Army?! specifies
an exhaust flow of 20% greater than supply for their
isolation rooms. Both CDC and the UK recommend
the use of alarmed pressure devices to provide
continuous monitoring of the negative pressure.'®
However, infection control considerations only
require that the air flows inwards through gaps in
the room’s fabric (hence “negative pressure”). The
value of this pressure, given a robust difference
between extract and supply rates, is irrelevant.
However, the number of air changes per hour
should be calculated as this allows the time in
which the air is “cleaned” from a pathogen to be
calculated.

Methods to measure the effect of
design variables on the performance of
isolation rooms

Routine monitoring of negative-pressure
isolation rooms

Rooms where airflow is meant to be in a particular
direction should be monitored continuously by
the pressure differential between the room and
its neutral-pressure surround. The value of such
pressure is relatively unimportant as long as the
direction of airflow it signifies is clearly indicated.
This should be monitored in such a way that the
users of the ward are instantly aware of any
failure. However, remote building management
systems (BMS) may cause a considerable delay in
ward staff becoming aware of a system failure.
Any system must measure the desired parameter
(negative pressure) directly or it is prone to failure.
Hoffman et al. in 2004** reported an unnoticed
failure where the fans in an air-handling unit were
monitored and working but an inadvertently closed
ductwork damper prevented any actual extract
airflow, resulting in a "negative-pressure” room
being at positive pressure although the BMS did
not indicate the failure. This demonstrates that
dampers and pressure stabilisers have a role in
generating flow stability and also provide a visual
indication (as the damper moves in a particular
direction) that air is flowing in the intended
direction.
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Visible-smoke tests

A regular (monthly) test that can be undertaken
is the use of visible smoke around the perimeter
of doors to each patient room and, where
appropriate, at both the anteroom-corridor and
anteroom-patient room doors; this can form the
basis of a regular (monthly) test to confirm
the integrity of the negative-pressure system.2>26
Directional airflow is determined by observing
the movement of smoke under the door and
through spaces between the door and frame. In
a US hospital study the percentage of rooms that
did not meet the directional airflow criterion using
this technique fluctuated between 12% in 1994
and 60% in 1993. In other studies 45% of 115
designated negative-pressure rooms actually had
positive airflow to the corridor.?” The main factors
that were identified to be associated with outward
directional airflow at the time of the authors’ study
included ventilation systems not balanced (14%),
turbulent airflow patterns (11%), and automated
control system inaccuracies (10%).

In one facility with its own computer-controlled
and monitored heating, ventilation and air-
conditioning (HVAC) system, infection control staff
chose to continue their policy of monitoring
respiratory isolation rooms on a daily basis
using visible smoke despite claims from the
manufacturer that this practice would be unnec-
essary. However, five months after installation,
smoke testing by the staff of an isolation unit
housing a patient known to have MDR-TB showed
air to be flowing out of the patient room
through the anteroom and into the corridor. The
airflow contradicted the display screen data and
the selected operational setting, indicating the
usefulness of simple approaches such as the visible-
smoke test in addition to continuous monitoring
devices.?® In practice, however, smoke tests can
prove problematic, not least in activating smoke
alarms.

Methods for assessment of design
parameters

There are a number of techniques available to
measure the efficiency of isolation rooms and to
identify problems with their design. This section
outlines techniques used experimentally to assess
design criteria.

Tracer gas tests — sulphur hexafluoride (SFg)

Tracer methods can be used as research tools
to assess the adequate functionality of isolation

rooms.2® This technique involves releasing the
tracer gas within the isolation facility and then
measuring its presence in parts per trillion in
the anterooms outside the patient rooms and
corridor outside the isolation room suites 5-25 min
later. By using such research methods, Rydock and
Eian?’ demonstrated that one room was poorly
functioning in comparison to another, as a negative
pressure with respect to the corridor could not
be maintained. Problems were identified with both
the flow rates and the design of one particular
isolation unit, where the inlet ducts were in the
patient room and the exhaust ducts were in the
bathroom and anteroom. In a study of four "state
of the art” isolation rooms, this methodology
exhibited easily reproducible measurable tracer
concentrations in the anteroom outside each
suite.?’ Such tests provide evidence that will
help determine what level of tracer is acceptable
and will also assist in determining policy for
the specification of minimum acceptable pressure
differentials and the optimisation of ventilation
system design.

Potassium iodide tracer test

Other studies have investigated methods to
quantify the effectiveness of containment labo-
ratories that operate under negative pressure to
prevent the egress of airborne microorganisms.3° A
technology using potassium iodide (KI) was initially
developed to study movement of particulate
contaminants between rooms in a hospital burns
unit.3'733 This technique has been used to assess
the effectiveness of containment laboratories and
is measured in terms of the laboratory protection
factor (LPF), which is the ratio of Kl particles
generated within the laboratory to those detected
outside the laboratory. The same technique has
been used to measure the performance and
operator protection factor (OPF) of microbiological
safety cabinets where a protection factor of 10°
is regarded as being adequate.'” BL-3 laboratories
without an anteroom were found to provide an
LPF of approximately 10* whilst the provision
of an anteroom increased the LPF approximately
tenfold. There was no direct relationship between
the magnitude of negative pressure and LPF
However, the authors did find a direct relationship
between the in-flow velocity and LPF. In terms
of flow, a volumetric in-flow of 10m3/min into a
laboratory through an anteroom gave an LPF of
greater than 10°. The significant findings of the
study are that the LPF, a measure of containment,
is dependent on the laboratory in-flow and of the
magnitude of the pressure differential.3® Since
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negative-pressure rooms are normally designed
only on the basis of the pressure-differential
magnitude, this finding has major implications
for the design of containment laboratories and
isolation rooms.

Computational flow dynamics

Engineering simulations employing computational
fluid dynamics (CFD) provide a convenient means
of investigating airflow behaviour, temperature
distribution and contaminant dispersion in isolation
rooms for various ventilation arrangements.3* In
other studies® a cough model was constructed to
permit the numerical simulation of virus diffusion
inside an isolation room for different configurations
of the ventilation system. An analysis of the
region of droplet fallout and the dilution time
of virus diffusion of coughed gas in the isolation
room was also performed for each ventilation ar-
rangement. The results indicated that the parallel-
directional airflow pattern is the most effective
means of controlling airflows containing virus
droplets. Additionally, staggering the positions of
the supply vents at the door end of the room
relative to the exhaust vents on the wall behind
the bed head provides effective infection control
and containment. These results suggest that
this particular ventilation arrangement enhances
the safety of staff when performing medical
treatments within isolation rooms.

Anumber of other different ventilation strategies
were investigated using CFD in a “negative-
pressure” isolation room.3¢ The authors demon-
strated that a low-level extraction technique was
very effective in removing pollutants at the human
breathing zone as compared to extraction at ceiling
level. In addition, the ventilation strategies and
furniture layout were found to have an influence
on the airflow and pollutant distribution patterns
in the isolation room.

Protective isolation

The other category of isolation is the protection
of particularly vulnerable patients, known as “pro-
tective isolation”.3” Whilst the majority of hospital
patients are at some increased vulnerability to
infection, due to infirmity, wounds, age etc.,
infection transmission to them is by direct and
indirect contact, and protection is only assured
by staff adherence to good infection control
behaviour. In such circumstances single rooms
may add an element of quality assurance to
staff behaviour.3®3° However, there are patients
with profound or prolonged neutropenia, typically

bone marrow transplant (BMT) patients, to whom
inhalation of fungal spores presents a risk of
infection.“>4" Fungal spores generally originate
outside the hospital and will be part of the
hospital air, as this air is not filtered. In particular,
their aerosolisation may be associated with
demolition or renovation/construction work.4%4
They can also originate inside the hospital but this
requires prolonged damp conditions in the patient’s
proximity or renovation/construction work.* In
addition to the prevention of infection by direct
and indirect contact, it has to be ensured that all
the air available for these patients to breath has
had the fungal spores filtered from it. This is done
by supplying air filtered by HEPA filters that can
remove fungal spores with very high efficiency to
the patient’s environment and ensuring that this
is the only air available for them to breath."#
As there will inevitably be gaps in the patient’s
room, for example via cable and pipe entry
points and around the door, if the room is at
positive pressure, the clean air leaking outwards
will prevent unfiltered air from leaking inwards.
These areas cannot have opening windows. This
type of isolation is generally known as “positive
pressure”, but the filtration of the air is more
important; positive pressure by itself will not
achieve safety. Air change rates would be irrelevant
to infection control and should be determined by
patient comfort criteria.

HEPA-filtered positive-pressure rooms are in-
dicated for allogenic BMT patients. The need
for these rooms in autologous BMT patients is
not established, but should be evaluated for
those recipients if they experience prolonged neu-
tropenia, a substantial risk factor for nosocomial
aspergillosis, and is indicated in BMT centres
with ongoing construction and renovation.4¢ Some
BMT units supply centrally HEPA-filtered air to the
whole unit, which itself is at positive pressure to its
surroundings. This enables patients to use common
ward facilities when they are able to do so, thus
giving a degree of release from a long confinement
in one room.

Conclusions

Housing infectious patients in single rooms allows
a barrier to be placed between the patient
and the other hospital patients and staff not
tending to the patient. In most cases of infectious
disease this will be enough to prevent further
spread of the disease if infection control measures
are enforced. However, for a small number of
infectious diseases, the chance of aerosol spread
will require that the patient is housed in a
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room in which ventilation controls are used to
ensure no leakage of infectious aerosols into
the hospital environment. This can easily be
undertaken by ensuring the room is held at a small
negative pressure with an adequate air-change rate
(12 ach). It is essential that if isolation rooms are
to be used effectively, all staff are fully trained in
their operation and the rooms are regularly tested,
e.g. using smoke pencils.
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Lista de control para las instalaciones de atencion médica:

Estrategias para optimizar el suministro de respiradores N95 durante la
respuesta a COVID-19

Strategies for Optimizing the Supply of N95 Respirators ofrece una serie de estrategias u opciones
sobre como los centros de salud pueden optimizar el suministro de mascarillas de respiracion
desechables con filtro N95 cuando hay disponibilidad de suministro limitada. Esta lista de
verificacion tiene como objetivo ayudar a los centros de cuidados de salud a priorizar la
implementacion de las estrategias siguiendo el orden de prioridad utilizado en el concepto de
capacidad de sobrecarga.

Las estrategias de capacidad convencional consisten en proporcionar

atencion al paciente sin ningin cambio en las practicas diarias

Los controles de ingenieria reducen la exposicion del personal sanitario (PS) al colocar una
barrera entre el peligro y el PS.

(C Aislar a los pacientes en una sala de aislamiento de infecciones aéreas (SAIA)

C Usar barreras fisicas como ventanas de vidrio o plastico en las dreas de recepcion, cortinas entre los pacientes.

]

( Mantener adecuadamente los sistemas de ventilacién en una direccién de flujo limpio a contaminado

]

Los controles administrativos se refieren a las practicas y politicas laborales dictadas por
el empleador que reducen o previenen las exposiciones peligrosas.

(C Limitar el niUmero de pacientes que van a los hospitales o a los centros de atencién ambulatoria

mediante el examen de los pacientes para detectar enfermedades respiratorias agudas antes de
la atencidn no urgente o de las visitas optativas

C Excluir todo el PS que no participan directamente en la atencién del paciente (por ejemplo,
los empleados de la dieta o de la limpieza)

( Reducir los encuentros cara a cara del PS con los pacientes (por ejemplo, actividades de agrupamiento,
uso de vigilancia por video)

C Excluir a los visitantes de los pacientes con COVID-19 conocido o sospechoso

O oo oo O

C Implementar el control en la fuente: Identificar y evaluar a los pacientes que puedan estar enfermos o
que puedan haber estado expuestos a un paciente con COVID-19 conocido y recomendarles que utilicen
mascarillas hasta que puedan ser colocados en una SAIA o en una habitacién privada.

L]

( Pacientes de cohorte: Agrupar a los pacientes que estan infectados con el mismo organismo para limitar su
cuidado a un drea

[]

( Cohorte PS: Asignar equipos PS para proporcionar atencidn a todos los pacientes con COVID-19 sospechoso
o confirmado D

C Utilizar la telemedicina para examinar y gestionar a los pacientes utilizando tecnologias y redes de
remisién para reducir la afluencia de pacientes a los centros de atencidon de salud






cont.
( Capacite al PS sobre las indicaciones en el uso de los respiradores N95
C Entrene al PS en el uso de los respiradores N95 (ej., uso apropiado, ajuste, colocacién y retirada, etc.)

C Implemente pruebas de ajuste a tiempo: Planificar una evaluacion, entrenamiento y pruebas de ajuste
cuando seas necesario a mayor escala.

C Limite los respiradores durante el entrenamiento: Determine cuales PS necesitany cuales noingresaraun
programa de proteccion respiratoria y, cuando sea possible, limita la reutilizacién limitada del respirador por parte del HPC para
la capacitacidn y prueba de ajuste.

O 0O O oo

C Implemente pruebas de ajuste cualitativas para evaluar la adecuacion del respirador minimizando la
destruccion del respirador durante las pruebas de ajuste cuantitativas.

El equipo de Proteccion Personal y la Proteccion Respiratoria deben utilizarse

como parte de un conjunto de estrategias para proteger al personal,
complementando el uso de controles de ingenieria y administrativos.

( Use los respiradores N95 solo para los PS que requieran proteccion contra los peligros por fluidos o |:|
viaaerea (ej..salpicaduras, aerosoles). Si es necesario, use una pantalla protectora sobre el respirador N95

( Use alternativas a las mascarillas N95 cuando sea necesario (ej..,mascarillas de respiracion con filtros |:|
desechables , mascarillas elastomericas con filtro o cartuchos , sistemas de purificacion de aire forzado )

Las estrategias de capacidad de contingencia pueden cambiar las practicas, pero

pueden no tener un impacto significativo en la atencion al paciente o en la
seguridad del HCP

Controles administrativos

C Disminuir la duracién de la estancia en el hospital para los pacientes médicamente estables con |:|
COVID-19 que no pueden ser dados de alta a su casa por razones sociales, identificando alternativas de
alojamiento no hospitalario

C Usar los respiradores N95 mas alla de la vida util designada por el fabricante para entrenamiento

y pruebas de ajuste

C Ampliar el uso de las mascarillas de respiracién N95 usando la misma N95 para encuentros repetidos de |:|
contacto cercano con varios pacientes diferentes, sin quitar la mascarilla (es decir, orientacion
recomendada sobre la aplicacidon del uso ampliado)

C Implementar la reutilizacion de los respiradores N95 por un PS para multiples encuentros con diferentes
pacientes, pero retirarlo después de cada encuentro











