
MEASUREMENT OF THE LTBI CARE 
CASCADE

Katya Salcedo, MPH, Nozomi Fukui, MPH

Tuberculosis Control Branch, TB Free California

California Department of Public Health

April 27, 2023

1



Declaration of Disclosure

We have not had any relevant financial relationships or conflicts of 
interest with commercial interests that may have a direct bearing on 
the subject matter presented.

2



1. Walk through the 7 steps of the LTBI Care Cascade

2. Provide examples of ways to measure each step

3. Demonstrate the application of the Care Cascade Tool using real data

4. Identify potential reasons for attrition at each cascade step and offer 
possible solutions to barriers

5. Engage in activities to facilitate discussion and thought around the LTBI 
care cascade at your clinic

Learning Objectives
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TB Free California

Our Team
 Conduct provider training & offer clinical support

 Carry out patient education & community 

engagement

 Offer epidemiologic & data management support for 

measuring LTBI practices

 Established 2017 

 Work on TB prevention in CA (~2 million have LTBI)

 Help integrate TB prevention into primary care

 Goal: Increase LTBI testing & treatment at community 

clinics



Need for standardizing the Approach: 
Enter the “TB Prevention Guidebook”

 Provide instructions for implementing TB prevention

 Share best practices

 Address common concerns

 Put forth standards for measuring and monitoring LTBI

Goals

Intended audience
 Clinic staff interested in improving LTBI care
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Best practices for TB prevention
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LTBI Care Cascade Steps Overview
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Hypothetical LTBI Care Cascade



Step 1 measurement: Number of patients with at least one risk factor 
• Use birth country from “registration” section in EMR
• Find immunosuppression status in “medications” section in the EMR (i.e. HIV, transplant, steroids)
• Find contact to a infectious TB case in the “chronic problem” list 9

Step 1: Assess patient risk for TB infection



Step 2 measurement: Number of patients tested
• If IGRA, look for lab order in the “orders”, “laboratory” or “results” section in EMR
• If TST, look for documentation in the EMR’s “Immunization” or “notes” section

TB skin test (TST), also known as PPD
Preferred: Interferon-gamma release 
assay (IGRA) QFT or T-SPOT
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Step 2: Test for TB infection



Step 3 measurement:  Number of patients with positive test
• For IGRA results look for lab report in “laboratory” or “results” in EMR 
• For TST results look in EMR “immunization” or “notes” section in EMR

TST Interpretation

Measure induration (not 
erythema) at 48-72 hours

• Reported 
as positive or negative

• Record millimeters

• Positive test:
• ≥ 5mm for 

immunosuppressed 
including HIV, recent 
contacts

• ≥ 10mm for all others with 
TB risk

IGRA interpretation
Measure release of interferon‐gamma following stimulation by antigens unique 
to TB

• QuantiFERON®-TB Gold (QFT)
• Reported as positive, negative, or indeterminate

• T-SPOT.TB (T-Spot)
• Reported as positive, borderline, negative, or 

indeterminate
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Step 3: Document positive test for TB infection



Step 4 measurement: Number of patients who were ordered a chest x-ray 
• For Chest x-ray order, look in "orders” section in EMR

Chest X-ray 

Symptom Screening

• Neither IGRA nor TST testing can distinguish LTBI from active TB disease
• If the IGRA or TST test is positive, symptom screening and chest x-ray are necessary to rule out TB disease
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Step 4: Evaluate patient for TB disease



Step 5 measurement: Number of patients with documented normal chest-x ray result
• Chest x-ray results are usually available in the “Imaging”, “Results” or “Radiology” sections of EMR
• Look for LTBI diagnosis in “chronic problem” list in EMR

[Select]

Normal

Abnormal, consistent w/ TB

Abnormal, not consistent w/ TB
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Step 5: Complete CXR and document normal result 



Step 6: Prescribe LTBI treatment

Step 6 measurement: Number of patients who were prescribed LTBI treatment
• To see if a prescription was issued look for LTBI medication and regimen in “Orders” or “Medications” 

sections in EMR 14



Step 7 measurement: Number of patients who complete LTBI treatment 
• Use pharmacy records or “progress notes”)
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Step 7: Document LTBI treatment completion



% at risk population that 
receive a TB test

% with a positive test 
that complete LTBI 

treatment

Measurements needed:
• # patients tested (step 2)
• # patients at risk for TB (step 1)

Measurements needed:
• # who complete LTBI treatment (step 7)
• # with positive TB test (step 3)
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Two core LTBI care indicators to measure and monitor



Summary

Measurement of the LTBI care cascade is possible

• LTBI care cascade steps: Standardized approach for measuring 
testing and treatment practices

• Best practices: Available recommendations by leading public 
health agencies

TAKEAWAYS:

• Being born outside of the U.S. is an important risk factor for LTBI

• Recommend using IGRA blood test (QFT or TSPOT) over TST skin test in 
BCG vaccinated patients

• Treating LTBI with shorter rifamycin based regimens (3HP or 4R) is 
preferred as it improves treatment completion
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LTBI Care Cascade 
Template

 Template to populate 

with clinic data to 

understand current 

practices and 

opportunities. 



ATTRITION IN THE LTBI CARE CASCADE
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Attrition at each step of the LTBI care cascade
Systematic review & meta-analysis

• Reviewed 58 U.S. studies

• Published between 1946-2015 (~750,000 people)

• Looked at % of patients with LTBI completing each 
step of the cascade

• Identified barriers at the patient, provider and 
health-system level

Results:

• Patients lost at each step of the care cascade

• Less than one-quarter of at-risk people with LTBI 
completed treatment (18.8%)

• Most patients were lost early in the cascade before even 
being offered treatment

Alsdurf H et al. Lancet ID, 2016 22
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LTBI Care Cascade Steps Overview
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Barrier: Patients are asymptomatic 
and do not seek testing. Clinic does 
not collect country of birth and 
providers may be unaware who is at 
higher risk and who should be tested 
for TB infection

Possible solution: 

• Health-system change: Clinics 
could modify EMR to add 
the California TB Risk Assessment 

TB Risk Assessment past due!25

Step 1: Assess patient risk for TB infection
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Barrier: Providers are busy addressing many primary 
care concerns, making it challenging to order a TB test 
for patients at risk

Possible solutions:

• Health-system change: Clinics could incorporate 
IGRA as a standing order based on risk or add to 
routine lab order sets

• Patient education: Clinics could display educational 
materials encouraging patients to talk to their 
provider about LTBI testing

Hb A1c

CBC

QFT
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Step 2: Test for TB infection
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Barrier: Clinics do not have access to IGRAs. 
Patients receive a TST but do not return for the 
TST test to be read

Possible solutions:

• Health-system change: Clinics 
could negotiate with lab for reduced price 
of IGRAs and in-house blood draw
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Step 3: Document positive test for TB infection
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Barrier: Patient with a positive LTBI test does not 
return for further workup; provider does not 
order a chest x-ray

Possible solutions:

• Patient education: patients could be 
informed about the importance of ruling out 
TB disease if positive LTBI test result

• Health-system change: An assigned care 
coordinator (i.e. nurse) could use an EMR-
generated report to follow-up with patients 
missing a chest x-ray order

If you test 
positive...
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Step 4: Evaluate patient for TB disease
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Barrier: Patients are referred offsite and CXR 
results are not documented in EMR

Possible solutions:

• Health-system change: Clinics could work to 
bring x-ray onsite. 

• Clinics could create a standardized protocol to 
ensure CXR results are added to the EMR
and/or clinics could develop a standardized 
method to document results, using predictive 
phrases or templates and the ICD-10 code for 
LTBI (Z22.7)

Diagnosis: LTBI Z22.7

CXR [date] [NORMAL]

[Select]

Normal

Abnormal, consistent w/ TB

Abnormal, not consistent w/ TB
33

Step 5: Complete CXR and document normal result 
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Barrier: Providers are unfamiliar with newer and shorter LTBI treatments or 
contraindications to treatment. There may not be a process to follow-up 
with patients who discontinue or delay treatment (i.e. pregnancy)

Possible solutions:

• Provider Training: Providers can be trained routinely on the efficacy of 
newer, shorter regimens and drug interactions

• Health-system change: EMR could be modified and provider 
reference materials could be incorporated into EMR.  Clinics could 
create a standardized protocol for LTBI prescriptions, adverse event 
and adherence monitoring
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Step 6: Prescribe LTBI treatment
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Barrier: Treatment completion is not documented in EMR

Possible solution:

• Update clinic workflow: Clinics can develop a 
standardized protocol to document treatment 
completion or discontinuation (if pharmacy offsite)

• Health system change: An assigned care 
coordinator (i.e. nurse) can follow-up with patient 
or look up prescription data or pharmacy 
dispensing data (if pharmacy onsite)
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Step 7: Document LTBI treatment completion
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Patients

• Patient feels well and does not seek testing or treatment

• Perception of risk: uncertain and not urgent

• Worried about medicine side effects and may delay treatment

Providers

• Unclear who to test/treat

• Competing priorities

• Unfamiliar with newer and shorter LTBI regimens

Health-System

• Country of origin not routinely collected

• Unable to offer IGRA and chest-x-ray, pharmacy onsite

• Lack of standardized protocol and limited staff to track treatment completion or discontinuation

Summary: Barriers
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Increase patient education on LTBI

• Public health messaging and campaigns

Increase providers’ education on LTBI

•Communicate guidelines via ongoing provider training

• Incorporate LTBI reference materials or protocols into clinic work-flow

Reduce burden to providers

•Modify EMR and incorporate standing orders for LTBI tests (based on risk)

•Designate LTBI “care coordinators”

Summary: Possible solutions
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Two core LTBI care indicators 
to measure and monitor
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Email TBCB@cdph.ca.gov for the 

LTBI Care Cascade Template

TB Prevention Guidebook 

% at risk population that 
receive an LTBI test

% with a positive test 
that complete LTBI 

treatment

• # patients tested (step 2)
• # patients at risk for TB (step 1)

• # who complete LTBI treatment (step 7)
• # with positive TB test (step 3)



Thank you!
tbfreecalifornia.org
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