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Introduction
The primary goal for a public health Mycobacteriology laboratory is to detect Mycobacterium tuberculosis complex (MTBC) in acid-fast bacilli (AFB) positive cultures. Many clients perform a Nucleic Acid Amplification Test (NAAT) to rule out MTBC prior to sending cultures to the Michigan Department of Health 

and Human Services (MDHHS) for susceptibility testing, but some are received without any prior testing or indication of MTBC. Additionally, many clients submit commercial broth cultures to MDHHS, but directly testing broths with Matrix-Assisted Laser Desorption/Ionization Time of Flight (MALDI-TOF) yields a 

relatively poor identification profile. It is therefore necessary to develop an algorithm to rapidly screen for the presence of MTBC. Once MTBC has been ruled out, rapid identification of non-tuberculosis mycobacteria (NTM) can be just as crucial for patient diagnosis and treatment.

The algorithm we devised utilizes Qualitative Real Time Polymerase Chain Reaction (qRT-PCR) on broth cultures as a screening tool for the detection of MTBC and Mycobacterium avium complex (MAC) within 24 hours of receipt. A culture identification can then be determined by MALDI-TOF from solid media 

or a 7H9 broth subculture in approximately 1-4 days.
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MALDI-TOF at MDHHS

❖ BSL-3 Lab

• Solid Media: Harvest a 

1 µl loop of growth to 

300 µl HPLC grade 

water in a 

microcentrifuge tube

• 7H9 Broth: Transfer 1 

ml of culture with 

turbidity of ≥ 1.0 

McFarland to a 

microcentrifuge tube

• Heat kill in oven at 90°C 

for 30 minutes

❖ BSL-2 Lab

• 7H9 Broth: Centrifuge 

for 5 minutes at 13,200 

RPM, withdraw and 

discard supernatant, 

add 300 µl HPLC grade 

water

• Solid media and 7H9 

broth extraction: 

Proceed with Bruker 

MycoEx procedure

Average Turnaround Time For

MALDI-TOF Identification 

(Broth and Solid Media)

Species TAT (days)

M. tuberculosis complex 4

M. abscessus 2

M. avium 3

M. chelonae 2

M. chimaera-intracellulare group 5

M. fortuitum 2

M. gordonae 4

M. kansasii 3

M. mucogenicum-phocaicum group 2

M. peregrinum 1

M. scrofulaceum 4

M. szulgai 3

M. xenopi 10

Report

1 – 4 days

Swirl the 7H9 broth to determine 

turbidity (3.0 McFarland standard is 

ideal)

Settle the 7H9 broth; harvest the 

sediment to improve the MALDI-TOF 

score
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MALDI-TOF Library Verification
MDHHS uses the Bruker research use only (RUO) libraries for reporting. All reports are issued with a comment that this 

testing method is not FDA approved. As the libraries are updated by the manufacturer and implemented on the 

instrument, a verification is completed. A minimum of 20 previously tested samples are re-analyzed using the new library. 

The identifications and score values are documented and compared to ensure reliability of the new library.
Conclusion
The MDHHS diagnostic algorithm of screening cultures with qRT-PCR to rule out MTBC and follow up with identification by MALDI-TOF provides a new approach for rapid 

identification of Mycobacterial isolates to aid in patient treatment.

Quant Studio Dx and 

ABI 7500 Fast Dx

validated

Bruker Biotyper

MALDI-TOF Validation
The MALDI-TOF validation for MTBC and NTM included 144 isolates grown on three different types of solid media 

(Lowenstein-Jensen slants, Mitchison 7H11 selective slants, 7H11 isolation plates) and 32 7H9 broth subcultures (n = 

176). The validation looked at score values and the number of times a species identification call was given. MDHHS 

reports a single identification call with a score value of ≥ 1.8 or a score value of ≥ 1.7 with two consecutive calls of the 

same species.

Solid media identifications showed a 95% agreement with HPLC, genetic probe and biochemical testing methods with a 

typical turnaround time (TAT) of 24 hours. Mixed culture broths were also tested by creating different ratios of two 

organisms in one broth. The study showed that a mix of organisms did not produce a different species identification. 

Depending on the ratios of the organisms, either both organisms were identified or just the predominant species.

The 7H9 broth subculture validation compared the MALDI-TOF 7H9 broth identifications to solid media identifications 

with 100% agreement and a typical TAT of 48-72 hours. 

qRT-PCR at MDHHS

❖ BSL-3 Lab

• Transfer 0.3ml of 

referred broth to a 

microcentrifuge tube

• Place a drop of broth on 

a slide for ZN stain 

confirmation of AFB (do 

not report a negative 

PCR result if AFB are 

not present)

• Heat kill in oven at 90°C 

for 30 minutes

❖BSL-2 Lab

• Proceed with PCR 

extraction per the qRT-

PCR procedure 

developed by the 

Wadsworth Center


