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Could it be TB?

Jennifer L. Lemer, MLS(ASCP)CM

Microbiologist II

Objectives:

Differences in Latent and Active TB Disease.Outline

Sputum sample collection and the importance of a high-quality sample.Explain

Current testing algorithm used to identify Mycobacterium samples at the NDHHS-Laboratory 
Services, including MALDI-TOF testing for Mycobacterium identification.Illustrate

North Dakota tuberculosis workload and national data summaryExamine

Background 
of TB

Tuberculosis:
A serious 
infectious 

disease

Latent TB –
Treatment needed for 
latent TB infection to 
prevent TB disease

Have no symptoms

Don’t feel sick

Can’t spread TB bacteria to others

Usually have a positive TB skin test 
reaction or positive TB blood test

May develop TB disease if they do not 
receive treatment for latent TB infection
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NDHHS uses the Quantiferon TB Gold Plus assay and 
tested 5060 samples in 2022! 

• IGRA: 
Interferon-gamma release 
assay; whole-blood test used to 
measure a person’s immune 
reactivity to MTBC. 

Active TB –
Treatment needed 
to treat TB disease

Symptoms may include 
• a bad cough that lasts 3 weeks 

or longer
• pain in the chest
• coughing up blood or sputum
• weakness or fatigue
• weight loss
• no appetite
• chills
• fever
• sweating at night

Sputum Specimen Collection

• Quality specimens are vital for the laboratory diagnosis of TB and 
sputum is the most frequent specimen collected for TB testing. 

• Sputum specimens are preferably collected under the direction 
of a trained health care professional. Specimens should be 
collected in containers that are sterile, clear, plastic, and leak-
proof.

• Ideally, 5-10 ml in volume, although smaller quantities are 
acceptable if the quality is satisfactory. Association of Public Health 

Laboratories.  Specimen 
collection and Preparation

Sputum Quality 

Thick, Mucopurulent 

Hemoptysis (Bloody Sputum) 

Watery (acceptable if induced) 

Salivary 
Association of Public Health Laboratories.  Specimen 
collection and Preparation

Containers used for the 
collection of AFB samples

Association of Public Health Laboratories.  Specimen 
collection and Preparation

Possible Rejection 
Criteria

•Labeling of specimen does not 
match identifiers on requisition form 

•Insufficient volume 

•Dried swabs – swabs in general are 
not optimal 

•Broken specimen containers or 
leaking specimens 

•Tissue or abscess material in 
formalin 
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The sample is acceptable for testing, what’s next?

Sample decontaminated 
and set up for culture and 

smear

Stain slide for Fluorescent 
smear

Negative: report No AFB 
seen

Positive: report rare - 4+ 
AFB seen

Reflex to MTB/RIF 
GeneXpert for Respiratory 

samples.

MTB: Not Detected 

RIF: Not tested

MTB: Detected,

RIF: Not Detected or 
Detected

Culture material 
inoculated to MGIT BacTec

960

Negative: Final at 6 weeks 
as No Mycobacterium 

identified

MGIT 960 detects growth: 
Prepare slide with MGIT 
broth for Ziehl Neelsen

Stain

Positive: AFB seen on 
slide, 

Report Prelim: AFB in 
seen in culture

AFB  NOT suspicious for 
TB: Plate to solid media 

for MALDI-ToF
identification

AFB highly suspicious for 
TB: Reflex positive culture 

broth to MTB/Rif 
GeneXpert: Plate to solid 

media for MALDI-ToF
identification

TB Testing for Initial Diagnosis
AFB Smear

When tuberculosis faces an even stronger opponent - labor&moresuccidia AG - labor&more

MTB/RIF 
Screen on 
Cepheid 

GeneXpert

actamedicainternational.com

Application of 
AFB Sputum 

Smear
Microscopy to 
Xpert Results

http://www.tbcontrollers.org/docs/resources/NTCA_APHL_GeneXpert_Algorithm_Final.pdf

A sample is positive for AFB: Now what?
Ziehl-Neelsen Stain

Ziehl-Neelsen Stain - ScienceDirect 
TopicsScienceDirect.com

• Standard plating 
of MALDI-TOF for 
bacteria samples
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Laboratory Workflow for MALDI-TOF MS ID of 
M. tuberculosis complex after growth in culture

Loopful of 
Organism

300ul 
MS 

grade 
water

Boil for 
45 

minutes

Add 
900ul 

Ethanol

Spin 2 
min at 
14000 
rpm

Remove 
supernatant

Spin 2 
min at 
14000 
rpm

Remove 
all 

remaining 
liquid

Dry at 
room 

temp 5 
minutes

Add 
silica 

beads

Add 35ul 
Acetonitrile

Vortex 
1 

minute

Add 
35ul 
70% 

Formic 
Acid

Spin 2 
min at 
14000 
rpm

Plate 
1ul to 

MALDI-
TOF 

target 
plate

Overlay 
with 1ul 

of 
Matrix

MALDI-TOF MS

Matrix assisted laser desorption ionization – - ppt 
video online ...SlidePlayer

Implementation of MALDI-TOF Tecnology in PortugalQuilaban

MALDI-TOF 
TB Spectrum

Use of MALDI-TOF mass spectrometry for identification of bacteria ...ScienceDirect.com

MALDI-TOF 
results report

Drug Susceptibility at the CDC

Genome 
Testing at 
Michigan 

Department 
of Health
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TB Testing for 
Release from 

Isolation

Royalty Free Tuberculosis Clip Art, Vector Images & Illustrations ...iStock

TB Testing to 
Monitor the 
Course of 
Treatment

Tuberculosis Brochures | www.picswe.compicswe.com

North Dakota 
Turnaround Time, 
2021

Specimen 
receipt 
within 1 day 
of collection

AFB smear 
result within 
1 day of 
receipt

ID of MTBC 
within 21 
days of 
receipt

DST within 
17 days of 
ID of MTBC

59% 99% 87% Not 
performed 

on site

North Dakota averages 
2500 samples each 
year for TB testing, 
which is also roughly  
the National Testing 
Average

In 2019, North 
Dakota had a 

culture positive 
ratio of 1.1%

2022 by the 
numbers in 
North Dakota

1699 clinical samples received at the Department of 
Health for TB testing
• 921 total patients

10 positive patients for TB

• 9 ND residents, 1 MN resident

52 patients tested on GeneXpert for TB presence 
and Rifampin resistance
• 5 positive TB samples (Original), 4 positive TB isolates (Broth)
• 1 with Rifampin and Isoniazid resistance

5060 specimens processed for IGRA testing 
(QuantiFERON)
• 317 positive samples
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• Jennifer L. Lemer, MLS(ASCP)CM

Microbiologist II

• 701-328-6289      701.328.6280(f)

• jllemer@nd.gov

• hhs.nd.gov/public-health/laboratory-services

United Nations Clipart world mission - ...Dumielauxepices.net
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