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Infection Control of TB In Settings with

HIV-Infected Patients - Rationale

A With increased access to HIV care & treatment,
more people are attending health care faclilities

A Persons with undiagnosed and infectious TB are
often seen in health care settings

A HIV-infected persons are more susceptible to
Infection with M. tuberculosis, and progression to
TB disease if infected

A HCWs are at risk of TB infection due to
exposure to patients with infectious TB
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Infection Control of TB in Settings with

HIV-infected Patients T Rationale (2)

A In 1990s, multiple nosocomial outbreaks of TB (and MDR-
TB) occurred in HIV-infected patients and HCWs in
Industrialized countries

A Increasing prevalence of MDR-TB in many countries

A Recent outbreak of XDR-TB in South Africa in HIV-
Infected patients and HCWSs, with high mortality rates

A Increasing recognition of MDR- and XDR-TB in hospitals
has re-focused attention to prevent TB transmission
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GUIDELINES © for
THE PREYENTION
of
TUBERCULOSIS

IN HEALTH CARE FACILITIES
IN RESOURCE-LIMITED SETTINGS

WORLD HEALTH CRGANIZAYION

TusercuLosis INFEcTION-DONTROL IN THE
Era o/ ExpaNDING HIV CaRre AND TREATMENT

Addendum o WHO
Crueielefines fire the Prevention of Tiderendosis in
Hesleh Cve Facelities tn Resowveecl tmdted Soretngs, 1999
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REPUBLIC OF SOUTH AFRICA

THE DRAFT NATIONAL INFECTION
PREVENTION AND CONTROL POLICY FOR
TB, MDRTB AND XDRTB.

APRIL 2007
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Why was the WHO Addendum developed?

A Persons with undiagnosed, untreated and

potentially contagious TB are often seen in HIV
care settings

A Globally, up to 10% of HIV-infected persons may
have undiagnosed TB at the time of VCT

A 30-40% of PLWHA in high burden TB settings
will develop TB In thelir lifetime, in the absence of
INH preventive therapy or ARV therapy

f, International Center for AIDS
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2009 WHO TB infection control policy

(Released in July 2009)

7@, World Health
(%2 Organization

WHO Policy on TB Infection Control
in Health-Care Settings, Congregate

Settings and Households

o T  To To  To I»

To

Promotes a combination of controls.

Addresses health facilities, congregate settings,
and households

Adds a managerial component at national level

Promotes the role of the civil society in design,
implementing and evaluating TB IC

Promotes minimizing time spent in health facility

Emphasizes community involvement in raising
awareness, promoting behavior change, reducing
stigma

Promotes integrating TB infection control with
other infection control activities

Provision of HIV care package

Care and Treatment Programs
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Managerial activities at national and sub-

national level who 2009)

National and sub-national managerial activities provide the
managerial framework for the implementation of TB IC In
health care facilities, congregate settings and households.

International Center for AIDS

Care and Treatment Programs
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Managerial activities at national and sub-

national level who 2009)

A Identify and strengthen a coordinating body for TB IC
and develop comprehensive budgeted plan including HR
requirement for all levels

A Ensure that health facility design, construction,
renovation and use are appropriate

A Conduct surveillance of TB disease among health care
workers, conduct assessment of all levels of health
system including congregate settings

A Address TB IC ACSM, engaging civil society
A Monitor and evaluate the set of TB IC measures

International Center for AIDS

A Enable and conduct operational research& ICAP

Care and Treatment Programs
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Health care facilities wwo 2009)

A Health facility level managerial activities
A Administrative controls

A Environmental control

A Personal protective equipment




Risk of TB transmission

AIDS
ams
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Institutional factors

A Fixed characteristics (type, location, clients seen)
A Type and number of people served (crowding)
A Resources available

A Policies, practices governing patient movement,
nousing

A Time lag until disease, infectiousness and drug
resistance detected

International Center for AIDS
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Institutional factors




Patient factors

A Infectiousness: sputum smear, cavitation,
force and frequency of cough*

A Understanding of TB, cough etiquette*

A Treatment*

A Cough-inducing procedures

A Likelihood of TB (prior treatment, age, homelessness,
contact of known case, etc.)

* Influence the number of infectious bacilli in room air

International Center for AIDS
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Recipient factors

A Closeness, duration, and frequency of contact*
A Adherence to infection control practices*

A Susceptibility (intrinsic or acquired)
I HIV infection

* Influence dose of inhaled bacilli

International Center for AIDS

‘\ ICAP

Care and Treatment Programs

LLLLLLLLLLLLLLLLLLLLLLLLLLL
Columbin University



Recipient factors & physical
environment




Environmental factors

A Extent and direction of ventilation

A Flow of patients through the facility

A Number of patients attending the facility
A Physical infrastructure

International Center for AIDS

Care and Treatment Programs

LLLLLLLLLLLLLLLLLLLLLLLLLLL
Columbia University

‘\ ICAP



Bacterial factors

A Intrinsic virulence of M(X)DR-TB bacilli is not
greater than drug susceptible bacilli (may be
less)

A Patients with M(X)DR-TB may infect more
people due to the prolonged period of
Infectiousness

I Chronic cases, defaulters, treatment failures, or re-

International Center for AIDS

treatment cases
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TB Infection control strategies for

healthcare facilities

A Managerial:

I Management structures in place addressing TBIC: coordinator, committee,
policy and facility specific plan

A Administrative :

I Reduce the exposure of patients and health care workers to infectious
cases of TB

A Environmental:
I Reduce the concentration of infectious droplet nuclei

A Personal respiratory protection: N95 respirators (masks)

I Protect health care workers in areas where the concentration of droplet
nuclei cannot be adequately reduced by other control measures

International Center for AIDS
Care and Treatment Programs
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Managerial TBIC
Cough measures
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Managerial TBIC activities in healthcare

facilities wwo 2009)

A Implement and strengthen local coordinating bodies for
TB IC

A Develop a facility plan for implementation

A Rethink the use of available spaces, consider renovation
or construction of new ones to optimize IC

A Conduct onsite surveillance of TB disease among health
workers and assess facility

A Address ACSM for health workers, patients and visitors
A Monitor and evaluate the set of TB IC measures

International Center for AIDS

A Participate in research efforts
‘\ ICAP

Care and Treatment Programs
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Administrative Control Measures

A Have the greatest impact on preventing TB
transmission within health care facilities

A First line of defense

A Two goals:
I Prevent TB exposure to staff and patients

I Reduce spread of infection by ensuring rapid
diagnosis and treatment of patients and staff
suspected or known to have TB

International Center for AIDS

‘\ ICAP
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Administrative controls wto 2009)

A To prevent transmission of TB
I Promptly identify people with TB symptoms (Triage)
I Separate infectious patients
I Control the spread of pathogens (cough etiquette and respiratory
hygiene)
I Minimize the time spent in health care facilities
A Reducing diagnostic delays
A Immediate start of treatment
A Encouraging community based management

A Provide a package of HIV prevention and care including

International Center for AIDS

Care and Treatment Programs
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Action

Description

Early recognition of clients with suspected or
confirmed TB disease

Instructing persons identified through screening in
cough etiguette and respiratory hygiene

Clients identified as TB suspects or cases should
be separated from other patients to wait in a
separate well-ventilated waiting area

Place symptomatic clients at the front of the
gueue for the services they are seeking. Provide
Integrated TB/HIV services.

Promptly investigate for TB and start correct
anti-TB therapy or refer once diagnosis made




Screen

A As every client enters the facility, he or she
should be asked:

nDo you have a coug

| f c¢cl i ent answers NANyesao,
NnNFor how | ong have you
| f cl 1 ent answer,s$eonsheiswee e |

International Center for AIDS

TB suspect for PTB. ‘\ ICAP

Care and Treatment Programs
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Screen (2)

A Clients should also be asked:
NAre you being eval
or
treated for TB?O0

Al f either answer is fiye:
TB suspect or case

International Center for AIDS
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Cough etiquette & Respiratory hygiene

)

Cowver your mouth
and nose with a -

. e
tissue when you =
cough or sneeze

or

cough or sneeze into
your upper sleeve,
ot your hands.

o

4 .

Put wour usad tissus in
the waste baskal.

Stop the spread of germs that make youand others sick!

You may be asked to @

‘ ’ put on a surgical mask
O to protect others. i [
0 r E Hicinattviial UCIILCI_.I.:IJHIDS

‘ ' Care and Treatment Programs
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Stop the spread of germs that make youand others sick!

OV
gf]i;gh
Clean

~ N 4
Wash hands
your %5\ with soap and
W wal
a n S @@gﬁt for 23 ;n;cuijst or

after coughing or sneezng. clean with

alcohol-based
hand cleaner.

INnNni
; International Center for AIDS
Care and Treatment Programs
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Ukugquma Ukhohlokhohlo
Kunga Khusela Ukusasazeka Kwe TB

Cover Your Cough to Stop the Spread of TB

(P yof
Lahla Iphepha Olisaberz Sikyo
Emgao e ni

Putour Used Tizaugin he ' Wasten

ICAP
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Separate

nternational Center for AIDS
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Components of Administrative Control

Measures

A Training of staff in order to
I Ensure all staff are aware of the contents of the plan
I Implement the facility TBIC plan
I Ensure all staff are knowledgeable in TBIC

A Patient education and increasing community
awareness

A Coordination and communication between HIV
and TB programs

International Center for AIDS

‘\ ICAP

Care and Treatment Programs
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Environmental Control Measures

A Second line of defense
A 3 types:

I Ventilation
ANatural
AMechanical

I Filtration
I Ultraviolet germicidal irradiation
A Controlled natural ventilation most practical

International Center for AIDS
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Environmental control

Patient and speefmen=flow!!!
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Natural Ventilation

A Ventilation
I Movement of air in a building
I Replacement of air from outside

A Natural Ventilation - dilution of air through open
windows & doors

A Controlled - openings secured to maintain air flow

A Unrestricted openings on opposite sides of room
are most effective

International Center for AIDS

‘\ ICAP

Care and Treatment Programs

LLLLLLLLLLLLLLLLLLLLLLLLLLL
Columbiu University



Checking On Natural Ventilation

A Without ventilation, air will feel stale and

odors will linger
A Check for air mixing, direction of air flow

A Check on ventilation at least once a year

International Center for AIDS

Care and Treatment Programs
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Open windows

Maintain ventilation

Airflow

Open windows

Direction of air flow
under the door

‘ l Care and Treatment Programs
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Direction of Natural Ventilation
or Correct Working Locations

./‘ | .l.‘
Pegme
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Patient HCW

Good!!!




Direction of Natural Ventilation
or Incorrect Working Locations
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‘ Patient HCW

Bad!!!




Direction of Natural Ventilation
or Correct Working Locations

SN
¢ ) Hcw

| O Patient

Good Compromise!




Poor design

WAITING AREA
(CHAIRS & BEMCHES)

OFFICE

OFFICE

OFFICE

PHARMALCY

DOORS DOORS

PLANE VIEW
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SIDE B
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Better design
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ROOM
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ROOM

OPEN AREA

WINDOWS SIDEC SIDE A

WINDOW
PHARMACY

PLANE VIEW WALL WITH TOP AREA OPEN
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Propeller Fans

A Inexpensive

Ay natural ventil

A Mix air in room

A Reduce concentration of particles
A Assist in direction of air movement

a t

f

| O N

ICAP

International Center for AIDS
Care and Treatment Programs

AAAAAAAAAAAAAAAAAAAAAAAA
Columbin University

e 1

LTH



Mechanical Ventilation

A Use in areas where natural ventilation is not
feasible or inadequate

A Should facilitate air entry into, and exhaust
from, the room or area

A Direct air movement so that aerosols from
patient are directed away from others

ADirectional air fl ow sht¢t
area, across the patient, and to the outside

International Center for AIDS

‘\ ICAP

Care and Treatment Programs
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Examples of fans

STANDING FAN CEILING FAN
T ) A

enter for AIDS
ent Programs
DL OF PUBLIC HEAL




More examples of fans

WINDOW FAN f DESK FAN

- Center for AIDS

tment Programs
. QL OF PUBLIC HEALTH



Maintaining Fans

A Check that all room fans are working and
clean once a month

A Use cloth or vacuum cleaner to remove
dust

International Center for AIDS

‘\ ICAP

Care and Treatment Programs
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Ventilation Hierarchy

A Keep windows/doors open
A Enlarge openings to >20% of floor space
(>10% on opposing sides)

A New construction: design proper natural
ventilation

A Exhaust-only ventilation
A General ventilation (supply and exhaust)
A General ventilation (supply and exhaust) with

International Center for AIDS

climate control ‘\ ICAP

Care and Treatment Programs
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Filtration

A Air cleaner with HEPA
(High Energy Particulate
Air) filter

A Free-standing or attached
to floors or celilings

A Used in small rooms or
enclosed areas

A Exhaust to outside to
create negative air
pressure If possible

ICAP

, International Center for AIDS
Care and Treatment Programs
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Ultraviolet Germicidal Irradiation (UVGI)

A Where natural or mechanical ventilation is not feasible,
UVGI may be a useful alternative

A Kills or inactivates microorganisms
A Requires ongoing maintenance, monitoring

A Overexposure can cause cutaneous reactions and
ocular toxicity

A In most situations, use of continuous upper air irradiation
with shielding below of UVGI light

A Most effective with good air mixing

International Center for AIDS

‘\ ICAP

Care and Treatment Programs
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Example of UVGI

2 International Center for AIDS

Care and Treatment Programs
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Ventilation

It Is estimated that 6 room air changes in an
hour will cause the density of bacilli in the air to
drop to 1/100th of beginning value in 45

minutes

Ultraviolet Light

Ultraviolet radiation produces a bacteriostatic
effect approximately equal to 30 room air

International Center for AIDS

changes per hour ‘\ ICAP

Care and Treatment Programs

LLLLLLLLLLLLLLLLLLLLLLLLLLL
Columbin University



Personal Respiratory Protection

N95 respirators

A Third line of defense

T Ineffective in absence of administrative and
environmental control measures!

A Relatively expensive to purchase (R7-10)
A Proper fit important for effectiveness

A US-certified N95 or EU-certified FFP2
respirators

A Filter 0.3-0.4 micron particles
A Protect HCWs from inhaling M. tuberculosis
A Special equipment to determine proper fit

International Center for AIDS

‘\ ICAP

Care and Treatment Programs
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To To o Do Po Do e

High-risk situations where N95 is needed

Isolation rooms for patients with TB,
especially M(X)DR-TB

Sputum induction or other cough-inducing
procedures

Consultations with high risk patients
(suspected/confirmed MDR/XDR)

Bronchoscopy suites
Autopsy areas
Spirometry rooms

Surgery on potentially infectious TB
patients

In conjunction with administrative and
environmental control measures or AIDS

... .Ograms

T ettt e

Columbia University



RESPIRATOR

Protects healthcare workers from
Inhaling infectious droplets

Filters small particles
Has a tight seal around the entire
edge

Use in high risk situations to protect
healthcare workers

Too expensive to use for patient
cough etiquette

SURGICAL MASK

4
+

o

Inadequate to protect against inhalation
of infectious droplets

Not designed for high filtration

Does not have a tight seal around
edges

Used by patients (TB/DR TB suspects
or TB/DRTB cases) to avoid the spread
of TB bacilli (cough etiquette)

Inexpensive




What Is fit testing?

Test to determine which type or size
of respirator fits the healthcare
worker

Making use of an obnoxious
substance sprayed in a hood
covering the head

I If you smell the substance, the
respirator does not fit

I If you do not smell the substance, the
respirator fits well
Once you know which type/size fits FT-10 (Sweet)
you, it does not need to be repeated
regularly

International Center for AIDS

Care and Treatment Programs
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What is seal checking?

A Seal checks are performed to check if the
respirator that a HCW puts on is sealing the face
off properly and air is not leaking between the
face and the respirator

A This should be done every time you put on a
respirator

A How to put on a respirator and how to do a seal
check will be explained in the next slides ---

International Center for AIDS

‘\ ICAP

Care and Treatment Programs
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How to put on the N95 respirator - 1

Check the respirator for faults
before putting it on!

. ’3” .| Check the elasticity of the
& 00 headbands

Step 1.

Cup the respirator in your hand with

the nosepiece at your fingertips
R allowing the headbands to hang
freely below your hand

Internatlonal Center for AIDS
Care and Treatment Programs
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How to put on the N95 respirator - 2

Step 2:

Position the nosepiece
under your chin with the
nosepiece up

Pull the top strap over your
head resting it high at the
back of your head

International Center for AIDS

‘\ ICAP

Care and Treatment Programs
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How to put on the N95 respirator - 3

Step 3:

Pull the bottom strap over your
head and position it around
your neck below your ears.

International Center for AIDS

‘\ ICAP

Care and Treatment Programs
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