
TB CONTROL IN HEALTHCARE FACILITIES:
A PRACTICAL GUIDE FOR PREVENTION



HOW TB IS SPREAD



GENERATION OF TB DROPLET NUCLEI

One cough produces 500 droplets

Average TB patient generates 75,000 droplets/day 
(before therapy)

Each droplet carries 3-10 bacilli 

Infectious Dose (ID50) <10 bacilli



DROPLET FATE

1-3 Feet
Large Droplets

3-6 Feet
Small Droplets

6-150+ Feet
Droplet Nuclei



FACTORS DETERMINING TRANSMISSION
FACTOR DESCRIPTION

Susceptibility

Infectiousness

Environment

Exposure

 Immune status of the exposed 
individual

Directly related to number of bacilli 
expelled into the air.  Individuals who 
expel many bacilli are more infectious 
than those that expel few or no bacilli.

 Factors that affect the concentration 
of bacilli  in the air (ventilation, 
circulation, air pressure, etc)

Proximity, frequency and duration of 
exposure



PATIENT CHARACTERISTICS ASSOCIATED WITH 
INFECTIOUSNESS

Factor Description

Clinical • Persistent cough > 3 weeks
• Respiratory tract disease, especially laryngeal 

disease (highly infectious)
• Failure to cover cough/sneeze
• Inadequate/Inappropriate treatment

Procedure Undergoing cough-inducing or aerosol-generating 
procedure (e.g., bronchoscopy, sputum induction)

Radiographic
and Laboratory

• Cavitation on CXR
• Positive culture Mtb
• Postive AFB smear



ENVIRONMENTAL FACTORS - INCREASE 
TRANSMISSION

Factor Description

Concentration
of droplet 
nuclei

The more droplet nuclei in the air, the more 
probable that Mtb will be transmitted

Space Exposure in small, enclosed spaces

Air Circulation Recirculation of air containing droplet nuclei

Air Pressure Positive air pressure in infected patients room 
causes droplet nuclei to flow to other areas



PROGRESSION OF TB
People Exposed to Mtb

Infected 
with 
MtbNegative TST 

or IGRA

Does Not 
Develop LTBI 
or TB disease

Not 
Infectious

Positive TST 
or IGRA

Normal CXR

No Symptoms

Has LTBI

Not Infectious

May Develop Sx
later

Abnormal CXR

Symptoms

May have + Cx

Has TB Disease

May Be 
Infectious



INFECTION CONTROL 
FUNDAMENTALS 



HIERARCHY OF INFECTION CONTROL

Administrative
Controls

• Reduce the risk of exposure to TB

Environmental
Controls

• Prevent spread and reduce 
concentration of TB droplet 
nuclei

Respiratory 
Protection

• Further minimize 
risk for exposure to 
TB



TB INFECTION CONTROLS - SIMPLIFIED
Administrative – WHO?
Who is a suspect TB patient?
Who is at risk from exposure?
Who has infectious TB?

Environmental – WHERE?
Where is the optimal place to minimize risk?

Personal Respiratory Protection – HOW?
How can the worker minimize risk of exposure?



ADMINISTRATIVE CONTROLS
Assign responsibility for TB IC 

Plan
Conduct TB risk assessment
Develop written TB IC Plan
Provide TB screening for HCPs
Train HCPs about TB IC
Use appropriate signage
Train about Respiratory hygiene 

and cough etiquette



ENVIRONMENTAL CONTROLS

Control source of infection

Dilute and remove contaminated air

Control Airflow and Pressure

 Keep infectious air moving outside

 Keep HCPs “upwind” and infectious patients “downwind”



AIRBORNE INFECTIOUS ISOLATION ROOM (AIIR)
Negative Pressure

Clean air flows from 
corridor into AII room

Air cannot escape AII 
room

Air is exhausted outdoors

Technical Requirements:
• 6-12 Air Changes/hr
• Must be constantly 

monitored for negative 
pressure

• Exhaust grills located 
above bed



Remove droplet 
nuclei from air

Must be used with 
releasing air from:
• Local exhaust 

ventilation 
booth to 
surrounding 
areas

• AII rooms to 
general 
ventilation 
system

HEPA Filters



UVGI
Air cleaning 

technology that 
consist of UV lamps, 
which kill TB bacilli

Should be used with 
other measures

UV light can be 
harmful to skin and 
eyes



RESPIRATORY PROTECTION (RP)

Implement a RP 
program
Written plan
Medical Clearance
Baseline and annual fit 

testing required
Train HCPs in RP
Mask selection
User seal check
When refit is needed



TB RISK ASSESSMENT



TB
RISK ASSESSMENT2

http://epi.publichealth.nc.gov/cd/lhds/manuals/tb/toc.html

http://epi.publichealth.nc.gov/cd/lhds/manuals/tb/toc.html


TB RISK ASSESSMENT
Reviewing number of cases

National       State        County       Facility

Determining your risk classification
 Low

 No TB cases; <200 beds & < 3 active TB cases; >200 beds & <6 active 
TB cases

Medium
 <200 beds & > 3 active TB cases; >200 beds & > 6 active TB cases

Potential Ongoing Transmission
 Evidence of ongoing transmission in facility



TB RISK ASSESSMENT 
SETTINGS EXPECTING TO ENCOUNTER TB 

PATIENTS
Review Community TB profile

Review number of TB patients encountered

Determine which HCPs to include in both TB screening 
and RP program

Assess the number of AIIR needed

Determine types of environmental controls needed



TB RISK ASSESSMENT 
SETTINGS EXPECTING TO ENCOUNTER TB 

PATIENTS

Identify and address areas with increased transmission 
risk

Ensure prompt recognition and evaluation of Mtb
transmission 

Conduct periodic reassessments
 Gap Analysis – Identifies gaps between policy and practice

Correct lapses in IC



TB RISK CLASSIFICATIONS

Low Risk
Persons with TB disease not expected to be encountered; 

exposure unlikely

Medium Risk
HCP will or might be exposed to persons with TB disease

Potential for Ongoing Transmission

Temporary classification for any setting with evidence of 
person to person transmission of TB





NORTH CAROLINA SPECIFIC RULES



NORTH CAROLINA SPECIFIC RULES

A 2-step TST or IGRA is provided free of charge 
to new employees who cannot provide a 
documented negative TST or IGRA within the 
preceding twelve months

Those who provide a documented negative TST 
within the preceding twelve months receive a 
single TST and this result is considered the 
second part of the two-step test.

https://epi.publichealth.nc.gov/cd/lhds/manuals/tb/toc.html



MANAGING TB PATIENTS



PROMPT TRIAGE

Primary risk is patient with 
undiagnosed/unrecognized TB

Initiate AII precautions and 
manage/transfer patients 
with suspected/confirmed TB
 Ask about and evaluate for TB
 Check for signs and symptoms
 Mask symptomatic patients
 Separate immunocompromised

patients



CRITERIA FOR INITIATING AII PRECAUTIONS

Know or suspected pulmonary, laryngeal or miliary
(disseminated) TB disease

Patients with known or suspected open/draining TB 
abscesses or have wound drains in place (JP)

Gastric Aspirate (pediatrics only) culture positive for TB
Rule out TB in differential diagnosis and AFB smears 

ordered
Previously diagnosed smear-positive TB readmissions

https://epi.publichealth.nc.gov/cd/lhds/man
uals/tb/toc.html



CRITERIA FOR DISCONTINUING AII PRECAUTIONS
Sputum specimen results meet CDC criteria for 

discontinuation of respiratory isolation; 
Patient has 2 consecutive negative AFB smears collected 

at least 8 hours apart;
It has been at least seven days since the last positive 

sputum smear and 
Patient has been compliant on TB medications to which 

the organism is susceptible and there is evidence of 
clinical response to treatment

https://epi.publichealth.nc.gov/cd/lhds/manuals/tb/toc.html Chapter XI

https://epi.publichealth.nc.gov/cd/lhds/manuals/tb/toc.html


CDC CRITERIA FOR DISCONTINUING AII
PRECAUTIONS

Patients can be considered noninfectious when they meet 
ALL of the following three criteria
The patient has three consecutive, negative AFB sputum 

smear collected in 8-24 hour intervals and at least one 
specimen should be an early morning specimen 

They are compliant with an adequate treatment regimen for 
two weeks or longer; and

Their symptoms have improved clinically
CDC recommendation on infection control provide evidence-
based guidance. For regulations in your area refer to state and 
local regulations

https://www.cdc.gov/tb/publications/factsheets/prevention/ichcs.htm



AII PRECAUTIONS POLICIES AND PRACTICES

All AIIR are single patient rooms with private bathrooms
Entry of visitors and staff should be controlled 

 Keep door shut as much as possible; anteroom

HCP should wear at least N-95 disposable respirators or 
PAPR

Visitors should be offered N-95 and instructed on use
Visitors symptomatic of TB have written evidence of no 

active disease



AII PRECAUTIONS POLICIES AND PRACTICES

Diagnose and Treat in the AII room
Educate patients and visitors on AII precautions and 

ensure compliance
Schedule patients with TB disease for procedures when 

there is a minimum number of patients and HCP present
Provide surgical mask for TB patients during transport, in 

waiting areas, and when others are present



AII rooms should be 
checked daily when 
in use.

Results should be 
documented in the 
patient record



DISCHARGE CONSIDERATIONS

Patient can be discharged without 3 negative sputum 
smears if
 Follow-up plan and appointment has been made with local TB program

 Patient is on standard treatment and directly observed therapy (DOT) is 
arranged 

 Does not reside in a congregate setting

 No person in home <4 years old or immunocompromised

 All in household previously exposed

 Patient willing to stay home until sputum results negative

Do not release if high-risk persons will be exposed



CONTACT INVESTIGATIONS



EVALUATING PROBLEMS

Conduct contact investigations for problems such as
 Conversion in TST or BAMT result in HCP

 TB disease diagnosis in HCP

 Suspected person-to-person transmission 

 IC lapses exposing HCPs

 Possible outbreaks identified using automated lab systems



DEFINING EXPOSURE

Occupational Exposure occurs when

The source has TB disease (pulmonary, laryngeal, milary); 
TB disease of skin or wound

HCP has contact in confined space (same room) or face-
to-face contact in open area

HCP was not wearing PPE

HCP had exposure to microbiologic sample of viable TB 
without PPE (laboratory exposure)



CONTACT INVESTIGATION

Objectives
Determine likelihood that transmission occurred
Determine extent of transmission
Identify exposed individuals and, if possible, source of 

potential transmission



CONTACT INVESTIGATION

Identify factors that could have contributed to 
transmission

Implement interventions
Evaluate effectiveness of interventions
Ensuring that exposure to TB is terminated and conditions 

leading to exposure are eliminated



CONCENTRIC CIRCLE 

Index 
Case

2nd Concentric Circle: 
Other than close 
and/or not high risk 
contacts 

1st Concentric 
Circle:  Close and 
high-risk contacts



OCCUPATIONAL EXPOSURE EVALUATION

HCP and other exposed persons screened by symptoms 
and TST or IGRA as soon as possible after exposure

Follow-up testing repeated in 8-10 weeks following 
exposure, if initial result negative

Provide treatment for LTBI or active TB, as appropriate



RESOURCES



www.cdc.gov/tb/



epi.publichealth.nc.gov/cd/diseases/tb.html



epi.publichealth.nc.gov/cd/lhds/manuals/tb/toc.html



www.who.int/topics/tuberculosis/en/



www.cdc.gov/tb/publications/guidelines/infectioncontrol.htm



Questions??
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