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OUTLINE

•TB diagnostic testing in WI

•WMLN and current state of TB 
testing

•WSLH TB testing 

•Additional testing options 
outside WSLH

•WSLH testing updates and plans 
for the future
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WISCONSIN MYCOBACTERIOLOGY LABORATORY NETWORK 
(WMLN)

• WMLN was started in 1998 

• Mission: Ensure state-wide access to 
rapid and reliable TB testing

• Coordinated by WSLH, collaboration 
between public health and clinical labs, local 
and state public health departments, and 
other healthcare professionals

• Infrastructure for communication

• Education and outreach activities

• Assessment of state lab capacity

• Annual conference

• Laboratory-based surveillance
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2019: 
23 laboratories 
performing AFB testing
5 perform AFB ID

WMLN LABORATORIES: 
CONSOLIDATION OF TESTING

2023*: 
16 laboratories 
performing AFB testing
3 perform AFB ID
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ISSUES FACING WI MYCOBACTERIOLOGY LABS

•Reagent shortages
• Procurement of both liquid and solid 

media has been a recurring issue for 
WMLN labs and WSLH

•Discontinuation of AFB testing 
products
• Despite global significance, 

mycobacteria testing is not financially 
attractive in the US

• Discontinuation of Hologic
Mycobacteria Accuprobes in late 2022

https://www.hologic.com/package-inserts/diagnostic-products/accuprobe-culture-identification-tests

WISCONSIN STATE LABORATORY OF HYGIENE - UNIVERSITY OF WISCONSIN



MYCOBACTERIOLOGY AT THE WI STATE LAB OF HYGIENE

•Full-service mycobacteriology laboratory

•Fully commissioned BSL-3 lab space

•Primary diagnostic facility receiving clinical specimens from:

• 2 large Madison-area hospitals

• Public Health Departments state-wide

•Reference laboratory
• Mycobacteria ID and NAAT testing for clinical labs in WI

•Public health laboratory
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MYCOBACTERIOLOGY TESTING AT WSLH



RAPID MTBC ID: WSLH MTBC NAAT TESTING

• Detect M. tuberculosis complex and M. avium complex directly from 
processed sediment

• Automatically performed on all new smear-positive specimens from WI
• Respiratory and non-respiratory sources
• Fee-exempt testing for up to 2 specimens per patient

• Testing of AFB smear-negative respiratory specimens at request of WI TB 
Program

• Diagnostic testing only!
• Positive TB PCR results are confirmatory for tuberculosis disease
• Testing not acceptable on patients with mycobacterial diagnosis in last 12 

months or patients on TB treatment for >7 days
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MTBC DRUG SUSCEPTIBILITY TESTING (DST)

• WI has low TB rate with low levels 
of drug-resistant TB

• Guide for choosing treatment 
plan—provide the best chance of a 
cure and lower development of 
resistance

• Initiate appropriate treatment for 
contacts of infectious cases
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Phenotypic AST:  Incubate a standardized concentration of 
M. tuberculosis complex isolate with a known concentration 
of a drug 

• Does the isolate grow?

TESTING FOR TB DRUG RESISTANCE IS SLOOOOOOW

Specimen
receipt

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10 Week 11

PCR ID for smear 
positives
(<1 day)Smear 

(hours)

Positive culture
(2 weeks)

PCR ID
(<1 day)

Genotyping from NTMSC
TB ID, relatedness

(>2.5 weeks from culture)

BCG ID
(5 weeks from culture)

Culture-based 2nd Line AST 
(5 weeks from 1st-line results)

Culture-based 1st-line AST 
(3 weeks from culture)
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WSLH DRUG SUSCEPTIBILITY TESTING: METHODS

• Phenotypic – BD MGIT IIRE/P

• Performed weekly as needed, one isolate tested per patient

• Resistant isolates confirmed by repeat testing

• Rifampin-resistance, or resistance to multiple drugs, is reflexed to CDC for 
additional molecular testing

• 4-13 days from when AST is set up to results

• Molecular –GeneXpert MTB/RIF 

• Performed on newly identified TB PCR-positive sediment (respiratory sources 
only) or TB-positive cultures (in-house or referred)

• Rifampin-resistance prediction reflexed to CDC for additional molecular testing
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MTBC DIAGNOSTIC TESTING OUTSIDE WI
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• National Reference Laboratories

• Mayo Clinic Laboratories

• National Jewish Health Advanced Diagnostic Laboratories

• ARUP Laboratories

• Regional or National Public Health Laboratories

• Centers for Disease Control and Prevention TB Reference Laboratory

• California Department of Public Health Microbial Diseases Laboratory

• New York Department of Health at Wadsworth Center



• Molecular Detection of Drug Resistance

• Targeted next-generation sequencing 
(tNGS)

• 15 gene targets covering 11+ drugs

• RIF, INH, EMB, PZA, FQ, AMK, 
CAP, KAN, BDQ, CLF, LZD

• Molecular data confirmed with 
phenotypic testing for majority of 
drugs

**Pre-approval required for all testing



CDC INFECTIOUS DISEASES PATHOLOGY BRANCH

• Pathologic or Molecular Evaluation of Fixed Tissues for Possible Infectious 
Etiologies

• MTBC PCR from fixed specimens (FFPE blocks)

• If MTBC is detected, will forward DNA for MDDR testing

• Useful in cases where patients are culture-negative, but may have tissue 
blocks available from biopsy and MTBC confirmation is important to care

**Recommend working with State Lab to submit these specimens, as the 
requirements and paperwork are very specific



• National MTBC Drug Susceptibility Testing Reference Center

• Phenotypic MTBC DST

• Standard first-line drugs

• 4-month rifapentine-moxifloxacin regimen

• Second-line drugs AMK, CAP, ETA, KAN, RFB

• MDDR by whole-genome sequencing

**Enrollment restricted to public health laboratories performing MTBC DST on 
fewer than 50 isolates per year OR requires pre-approval from APHL



WSLH MTBC NAAT TESTING UPDATES: GENEXPERT

• WSLH currently performs GeneXpert MTB/RIF assay on 
all new TB patients in WI

• Sputum, BAL sediments

• Broth or solid media culture isolates

• Reflex testing only!

• Coming soon: validation of GeneXpert MTB/RIF from 
tissue specimens

• Don't currently have a fee-exempt referral lab able to 
test extra-pulmonary specimens

Cepheid

WISCONSIN STATE LABORATORY OF HYGIENE - UNIVERSITY OF WISCONSIN



TESTING FOR TB DRUG RESISTANCE IS SLOOOOOOW

Specimen
receipt

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10 Week 11

PCR ID for smear 
positives
(<1 day)Smear 

(hours)

Positive culture
(2 weeks)

PCR ID
(<1 day)

NGS from MI
TB ID, relatedness

(>2.5 weeks from culture)

BCG ID
(5 weeks from culture)

Culture-based 2nd Line AST 
(5 weeks from 1st-line results)

Culture-based 1st-line AST 
(3 weeks from culture)
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MTBC is an excellent organism for molecular drug 
resistance prediction

• TB mutation rate is very slow (0.3-0.5 
SNP/genome/year)

• No evidence of recombination or plasmid 
transfer

• WHO has compiled extensive list of MTBC 
mutations and their significance

• 144 pp, >52,000 isolates sequenced

HOWEVER…
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WSLH TESTING UPDATES: MTBC WGS

• WSLH was one of ten Antibiotic Resistance Lab Network pilot sites for 
validation of MTBC WGS for prediction of drug resistance

• Currently working through a CLIA-level validation for use of WGS for diagnostic 
TB DST prediction

• Results reported for individual patient care

• MTBC ID- including M. bovis/BCG

• Drug susceptibility prediction- 1st line drugs (INH, RIF, EMB, PZA)

• Relatedness/genotyping reported to public health only
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All isolates will still get phenotypic DST for the 
foreseeable future!

MTBC DRUG SUSCEPTIBILITY PREDICTIONS
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RELATEDNESS HEATMAP (# SNP)

NON-TUBERCULOUS MYCOBACTERIA: OUTBREAK 
INVESTIGATION A

Suspect patient isolates
 Environmental isolates (surgical equipment/suite)

Outgroup (species-matched; from other hospitals in WI)

PHYLOGENETIC TREE
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• Phenotypic moxifloxacin susceptibility testing for MTBC
• 4 month HPMZ regimen

• WSLH has begun validation of phenotypic moxifloxacin testing by MGIT
• Will become part of the standard TB DST performed at WSLH; no need to 

order separately!

WSLH TESTING UPDATES: MOXIFLOXACIN DST
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• In 2021, WHO published updated critical 
concentrations for phenotypic susceptibility 
testing
• Most phenotypic testing using current 

critical concentration (1µg/ml) misses 
low-level rifampin resistant strains 

• Treatment outcomes for patients with 
these strains is generally worse

• Change has not been adopted by CLSI or 
other US regulatory agencies

• WSLH has begun validation of the lower RIF 
critical concentration in preparation for 
potential switch

WSLH TESTING UPDATES: RIFAMPIN DST
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WSLH MYCOBACTERIOLOGY: 
FUTURE VALIDATIONS
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QUESTIONS 
& ANSWERS



APRIL 2, 2024
SESSION 
EVALUATION

Please complete the session evaluation using the QR 
Code or link below.  We appreciate your feedback!

http://tinyurl.com/WITBApril2 

http://tinyurl.com/WITBApril2
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