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Objectives

❑Infection Control Measures in a clinic or hospital setting:
― Identify three levels of an effective TB infection control program.

― Choose the best respiratory protection for the patient and health care worker.

― Prevent transmission with considerations of space, ventilation, and air cleaning methods.

❑Identify if a TB patient is infectious, and if so, when a TB 
patient is considered non-infectious:

―Determine risk of infectiousness.

―Know when to place your patient on isolation precautions.

―Know when it is safe to allow your patient to return to work/ school/community activities.



TB Infection Control Programs – 3 Levels of 
Hierarchy of Control Measures

• Reduces the risk of exposure to potential TB cases 
by managing people and policies.

Administrative 
control

• Prevents the spread of the disease and reduces the 
concentration of droplet nuclei by managing the air.

Environmental 
control

• Proper use of personal protective equipment (PPE) 
in certain scenarios

Respiratory 
protection control



Administrative Controls

Recommended to reduce M.TB transmission through policy 
and practice:
•Triage people with TB s/s or w/ TB disease.

•Respiratory separation / isolation of people w/ presumed or demonstrated infectious TB.

•Prompt initiation of effective TB treatment of people w/ TB disease.

•Respiratory hygiene (including cough etiquette) in people w/ presumed or confirmed TB.

•Policies, procedures and guidelines on respiratory protection control, and healthcare worker 
(HCW) training.

https://tbksp.who.int/en/node/2587



Environmental (engineering) Controls
Reduce concentration of infectious bacilli in air in areas 
where contamination is likely:
•Upper-room germicidal ultraviolet (GUV) systems – uses UV light to kill microorganisms

•Ventilation systems (including natural, mixed-mode, mechanical ventilation and 
recirculated air through high-efficiency particulate air (HEPA) filters

•AII (airborne infection isolation room)(negative pressure room)

•Airflow

https://tbksp.who.int/en/node/2587

https://globaltb.njms.rutgers.edu/wmatbcourse/module07/07-06f.htmlhttps://www.cdc.gov/niosh/ventilation/germicidal-ultraviolet/index.html



Examples of Ventilation in Home Settings

Photo Credit: https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/improving-ventilation-home.html



Ventilation Flow 
- Positive, 
Negative, or 
Neutral
Positive pushes out of the room. 
You don’t necessarily want this in 
a clinic setting for TB.

Negative sucks into the 
ventilation system. This is great 
for your airborne isolation rooms.

Neutral or light positive is the 
normal for most clinic type 
settings.

https://www.technicalairproducts.com/2021/11/30/different-types-isolation-rooms/



Natural Ventilation for Clinic Exam Rooms

Open doors, louvers, and 
windows to bring in fresh 
air from outside and 
allow for the escape of 
contaminated room air.

Fan-assisted Natural 
Ventilation in TB Exam or 
Counseling Room 



Airborne 
Containment 
Removal
Air change per hour 
(ACH) is the number of 
times that the total air 
volume in a room or 
space is completely 
removed and replaced in 
an hour.

www.currytbcenter.ucsf.edu/sites/default/files/2024-07/IC_2024_ONLINE.pdf



Respiratory Protection

Protect personnel who 
must work in environments 
with contaminated air:
•Personal respiratory protection within 
framework of respiratory protection 
program.
• Protective masks

• Particulate respirators

https://tbksp.who.int/en/node/2587



How Big is a 
droplet nuclei? < 5 μm; contains 1 – 3 

MTB
3 – 8 μm – width of a

strand of spider web 
silk

1 – 10 μm – diameter 
of

typical bacterium

6 um diameter carbon 
filament compared to 50 
um diameter human hair

50 - 100 μm diameter 

of human

hair



Respiratory Protection by Mask
❑Per CDC, the minimum respiratory protection a health 
care worker should wear is a filtering facepiece respirator 
(FFR) to prevent the inhalation of airborne droplet nuclei. 

― FFR - better known as N95 respirator.
― FFRs are “single-use respirators”

❑ Patients with infectious TB should wear a surgical 
mask to prevent expelling droplet nuclei into the air.

― Patients should not be wearing N95 respirators.
― Use of surgical masks on persons with TB has been shown to 

decrease transmission to guinea pigs by over 50%.
― N95s can increase work of breathing associated with pulmonary 

TB, as they have more resistance to breathing than surgical 
masks. 

― There may be circumstances where it may be reasonable to ask a 
person with TB to temporarily wear a surgical mask inside an AII 
room.

Photo Credit: https://www.cdc.gov/tb/webcourses/TB101/page1796.html

www.currytbcenter.ucsf.edu/sites/default/files/2022-12/IC_2022_PPE_December_2022.pdf



For the patient: 

Warning: If a TB patient is 
wearing an N95 they can have 
increased respiratory distress. 

For the HCW:
 

Fit Testing should be done 
to ensure fit. 

Photo Credit: http://www.health.state.mn.us/divs/idepc/dtopics/infectioncontrol/cover/hcp/hcpposter.html IC#141-1428



How to 
Check if 
Respirator is 
CDC/NIOSH-
certified?

https://wwwn.cdc.gov/niosh-cel/



Identifying Factors Associated with 
Infectiousness
TB Spreads Person to Person via Shared Air

❑Do they have TB disease?

❑Does the site of disease provide 
opportunity for airborne spread?



Which sites of disease can be potentially 
infectious?

Laryngeal TB Pulmonary TB with or 
without cavitation

What about Pleural TB?

Pleural TB - not 
considered infectious 
unless pulmonary or 
laryngeal involvement



Extrapulmonary TB

Photo credit: https://commons.wikimedia.org/wiki/File:Extrapulmonary_tuberculosis_symptoms.png



Which Risk Factors Increase the Risk of 
Infectiousness?

Increased Risk Decreased Risk

• Cavity
• Sputum smear positive
• Laryngeal TB
• Coughing (3+ weeks)
• Cough inducing procedures
• Aerosolizing procedures
• Small enclosed space 
• Poor ventilation
• Increased airspace sharing time 

(duration/frequency during 
infectious period)

• Good cough hygiene (cover 
your cough!)

• Sputum smear negative
• Appropriate and adequate 

treatment (what does that 
mean?)



Higher Smear = Higher Risk

www.cdc.gov/tb/media/pdfs/Self_Study_Module_3_Testing_and_Diagnosis_of_Latent_TB_Infection_and_TB_Disease.pdf



TB Disease In Kids
❑Typically, Paucibacillary TB. Children don’t typically have a productive 
cough, or are able to provide a sample. Even if they do, their samples 
are less likely to contain visible TB bacteria – even when the bacteria are 
present in their bodies – pulmonary TB with negative smears but 
positive cultures.

❑Unless Adult Type presentation (cavity, smear positive), usually not 
considered to be infectious.

❑While small children aren’t usually considered infectious, you want to 
perform a source case investigation, if unknown:

―How did they get exposed to TB? 

―Is there an accompanying adult with them that has infectious, 
untreated TB?



How to Determine Infectious Period
STARTS

3 months before 1st respiratory 
symptom or 1st diagnostic finding 

If smear negative, asymptomatic 
(non cavitary): 1 month before date 
of suspected diagnosis

ENDS

When considered no longer infectious and 
can come off isolation

www.cdc.gov/tb/media/pdfs/Self_Study_Module_8_Contact_Investigations_for_Tuberculosis.pdf



Texas tool: TB 425

https://www.dshs.texas.gov/tuberculosis-tb/texas-dshs-tb-program-tb-forms-resources



Nucleic Acid Ampification 
Testing (NAAT) 
❑ Molecular test used to detect the DNA 
(deoxyribonucleic acid) of Mycobacterium 
tuberculosis complex (MTBC) in a sputum or 
other respiratory sample

❑ Polymerase Chain Reaction (PCR) is a 
common form of NAAT used in laboratory 
diagnosis.

❑ GeneXpert® MTB/RIF test is a PCR that 
simultaneously detects MTBC and the genetic 
mutation that confers rifampin (RIF) 
resistance. 

www.health.pa.gov/topics/Documents/Diseases%20and%20Conditions/TB/TB%20Insights_NAAT_FINAL_07.26.19.pdf



NAAT:  Xpert and Release from Isolation

www.tbcontrollers.org/docs/resources/NTCA_APHL_GeneXpert_Consensus_Statement_Final.pdf





https://www.heartlandntbc.org/wp-content/uploads/2021/12/guidelines_home_hospital_infectious_patients.pdf

https://www.heartlandntbc.org/wp-content/uploads/2021/12/guidelines_home_hospital_infectious_patients.pdf


https://www.heartlandntbc.org/wp-content/uploads/2021/12/guidelines_home_hospital_infectious_patients.pdf

https://www.heartlandntbc.org/wp-content/uploads/2021/12/guidelines_home_hospital_infectious_patients.pdf


Texas tool: TB 425

https://www.dshs.texas.gov/tuberculosis-tb/texas-dshs-tb-program-tb-forms-resources





Patient Centered Care: Home Based 
Isolation 
Discharge Home on Isolation can be done if: Reasons to hold discharge:

• Follow-up plan has been made with local TB 
program and DOT has been arranged

• All household members, who are not 
immunocompromised, have been previously 
exposed to the person with TB 

• Patient is willing to not travel outside the 
home until negative sputum smear results 
are received 

• No infants or children younger than 5 years 
of age or persons with 
immunocompromising conditions are 
present in the household who have not 
been evaluated and started on appropriate 
treatment 

• Going to congregate setting that doesn’t 
have a negative pressure room: alternative 
arrangements may be needed.

• Cannot be discharged to safe environment: 
need to find safe location while on Isolation. 
(Safe for patient and safe for community.)

• Unable to be discharged with enough meds 
to continue care. May need to hold for 
arranging procurement of meds. 



Scenario #1
A 45-year-old man with confirmed pulmonary tuberculosis was admitted to the hospital and 
started on standard 4-drug TB therapy 10 days ago. He is clinically improving and is now 
afebrile with no cough.

❑What else do you need to know before he can be released from AII?
― Sputum smears were originally positive, but last set of 3 were smear negative.
― He needs another 4 doses of meds to have been on treatment 14 days.

❑Can he be discharged home on isolation and take the 4 doses at home?

❑Would it make a difference if you knew he has a 2-month-old child at home who the LHD 
hasn’t yet been able to screen?

❑What would have to occur with the patient or the 2-month-old child before he can be 
discharged home?

―Patient would have to achieve smear conversion and 14 DOT doses, OR

―Child would need to be screened for TB with an IGRA or TST and CXR and then placed on 
appropriate treatment (active, LTBI or window).



Scenario #2

❑64 year old, US born, white male.  Smoker. 
History of foreign travel while serving in the 
military, including deployments in Asia. 
Hospitalized with chronic cough, hemoptysis.  
Sputum 3+ on smear. What should the hospital 
do next?

― Follow Airborne Isolation (if not already 
implemented)

― Order NAAT to see if it’s due to MTB

❑Results: NAAT did NOT detect MTB

❑Can they release patient from Airborne 
Isolation?

― Get second NAAT.  If that too is negative, yes, 
most likely a Non-Tuberculosis Mycobacterium 
(NTM)



❑38-year-old US born female health care worker 
with a history of working in medical settings in 
Africa. You have just received a lab report that an 
intestinal biopsy sample has been identified to have 
MTB. Can she continue to work at the hospital?

― Pulmonary involvement needs to be ruled out.

❑Chest xray shows an infiltrate in the RUL.  What’s 
our next step?

― Obtain sputums.

❑Sputums are smear negative x 3, NAAT detected 
MTB with no RIF resistance. She has no pulmonary 
symptoms.  What other details would you want to 
know before determining when she can return to 
work?

― Current treatment and response to treatment.

Scenario #3



Final Question: How do you 
know if your patient is 
infectious?

Answer: 
Through your Nursing and Contact Investigation 
assessments. 



Overall Important Points of Note…
❑Ensure your clinic or hospital setting has appropriate infection control measures 

in place.

❑It’s important to determine your patient’s risk of infectiousness.

❑Become familiar with guidelines on when it is safe to allow your patient to return 
to work/school/community activities.

❑Be mindful of providing patient-centered care, especially while helping them 
through their infectious period.

THANK YOU!



Questions?
WCCHD’s TB Management Program

www.wcchd.org

Lorraine.eitelbach@wilcotx.org

P:  512-248-7650

F:  512-712-1256

P: 1-800-TEX-LUNG

http://www.wcchd.org/
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