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TB transmission

Infectious droplet nuclei: Talking  0-200
. Coughing 0-3500
1-5 pm diameter Sneezing 4500-1m

Bronchoscopy ??

 Transmission in health care settings: HCWSs, patients, visitors
 Where does most transmission occur in health care settings?
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Preventing TB

transmission

In health care
settings

National level

Facility level

 Facility level managerial activities
e Administrative controls
Environmental controls
 Personal respiratory protection




Administrative control measures

 Rapid identification and separation of TB
suspects (triage)

« Cough hygiene
« Rapid diagnosis of TB

 Rapid initiation of effective anti-TB
chemotherapy

« Minimise time spent in health care
facilities

 Prevention and care package for HCWs

3 studies in LMICS: Harries et al 2002 Bull WHO; Yanai et al 2003 IJTLD; Roth et al 2005 1JTLD
Multiple TBIC measures implemented simultaneously




Environmental control measures

Aim: to reduce the concentration
of infectious airborne particles

Mechanical Ventilation _
(Mixed — mode)
Natural Ventilation

Upper-room ultraviolet light (UVGI)

Fresh
air

!
b FX

33:67%

*12 ACH recommended for high risk areas
*No epidemiological evidence base



Mechanical ventilation
e 6-12 ACH

« Negative pressure

e Limited to high-risk areas
 EXpensive

 Maintenance required

Many mechanical systems fail to deliver
required ACH or negative pressure

24% isolation rooms inadequate!

45% of 115 rooms positive pressure?
Implicated in numerous outbreaks

Pavelchak et al. 2000 Infect Control Hosp Epidemiol
2. Fraser et al. 1993 Infect Control Hosp Epidemiol 1. Menzies et al. 2000 Ann Intern Med
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“The very first canon of
nursing, the first essential
to the patient, is this: to
keep the air he breathes as
pure as the external air,
without chilling him”

Natural ventilation

* Opening windows / doors

e Low cost
 Maintenance free e
g
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Layout and movement of people

Poor Improved

WHO Guidelines for prevention of TB in resource limited settings; WHO 1999



Natural ventilation

Advantages

Disadvantages

High rates of ventilation
Cost free
Maintenance free

Applicable to a wide variety of
hospital settings — waiting
rooms, emergency depts

Applicable to other settings
where TB tx is high: prisons,

homeless shelters, ARV clinics

Climate dependent

No control over direction of
contaminated air, but dilution
In outside air is large, common
sense in location of TB wards

Noise pollution
Security

Fire safety

World Health
Organization

Upcoming guidelines: Natural ventilation
for infection control in health care settings

UK leading the way in creating sustainable

hospital buildings

Dept of Health energy target of 35-40 GJ/100m?3

Romford Hospital




Low cost interventions to improve natural
ventilation in hospitals

General out-patients waiting room
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Respiratory shared with general out-patients waiting room
New build vs. remodelling

Respiratory consulting room
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Upper-room UV light
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Efficacy?

Wells 1935, Riley 1970s, measles schools
Aerosol chambers, mock isolation rooms
Hospital waiting room

Anecdotal evidence — hospitals, shelters

Wells W. Science 1935;82:280.Riley RL, et al. Am Rev Res Dis 1976;113:413
Xu, P., etal. Atmos. Environ., 2003. 37: p. 405-419.

Safety?

First MW et al. Monitoring human exposures to upper room UVGI.
J Occup Environ Hyg. 2005. 2: p.285-92

Brubacher J et al. Hazards of ultraviolet Chest 1996;109(2):582-3
Nardell et al. 2008 PHR. Homeless shelter study

lower and upper room

Needs expert design & installation
Bulb cleaning and changing




Day 1 — no intervention & negative ionisers

Day 2 — upper room UV light
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UVGI

UVGI study: Witbank SA using guinea pig air
sampling model

1st expt: UVGI 100% efficacy (Cl 62-100%)
2"d expt: in first month 85% efficacy

UVGI suitable for cold climates, or night time
Need for development of low cost UVGI fixture

Turbine roof ventilators

Roof turbine opened

l Window
opened
too




Personal
respiratory

protection

Surgical masks vs. respirators

* Fit testing
 Duration of use
* Only effective if used

Coffey, C. et al. (2004) Fitting characteristics of eighteen N95
filtering facepiece respirators. J Occup Environ Hyg 1: 262-71

Biscotto, C.R et al. (2005) Evaluation of N95 respirator use in
a resource-limited setting. Int J Tuberc Lung Dis 9(5): 545-9.

Paul Jensen

Paul Jensen

Paul Jensen



SUMMARY

Administrative controls — generally good
supporting evidence, though control measures
Implemented together

Environmental controls — lack of epidemiological
data, good theoretical and modelling evidence,
good animal air sampling evidence

Personal respiratory protection — weak but
generally favourable evidence

Thank you



