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l. INTRODUCTION

False-positive Mycobacterium tuberculosis complex (MTBC) results can be difficult to identify,
investigate, and resolve. False-positive results often have serious implications for patient isolation,
patient therapy, contact investigations, and unnecessary laboratory testing. Errors leading to false-
positive results can be classified as pre-analytic, analytic, or post-analytic. In any mycobacteriology
laboratory, cross-contamination, mislabeling errors, specimen mix-ups, and use of nonsterile
reagents can cause the inadvertent transfer of bacilli from one specimen or culture to another
specimen or culture.

In 1997, the Centers for Disease Control and Prevention (CDC) and the Association of State

and Territorial Public Health Laboratory Directors [now known as Association of Public Health
Laboratories (APHL)] developed a video and 28-page booklet titled “Recognition and Prevention of
False-Positive Test Results in Mycobacteriology —A Laboratory Training Program.” The program was
designed to help laboratorians recognize and prevent false-positive test results in mycobacteriology.
Since 1997, the program has not been updated and similar publications have been limited in recent
years.

This project, the False-Positive Investigation Toolkit, was developed to provide mycobacteriology
staff with updated resources to recognize potential false-positive results and to assist staff in false-
positive investigations.

The toolkit's primary audience is mycobacteriology laboratory supervisors, technologists, and quality-
assurance staff members. In addition, TB Control programs and healthcare providers may also find
this information beneficial when investigating potential false-positive laboratory results.

Objectives for this false-positive investigation toolkit include:
* Define false-positive results for MTBC.
* Identify best practices to prevent false-positive results for MTBC.
* Recognize possible scenarios for identifying potential false-positive results.
» Describe the actions necessary to investigate potential false-positive results.

e Summarize how the TB laboratory and the TB Control Program should collaborate to
investigate false-positive results.

» Describe the importance of developing both laboratory and TB Control Program guidance,
policies, and educational materials to be referenced by staff when necessary.

» Identify follow-up actions if a determination of false-positive result is made.

The toolkit includes a document that can be reviewed and referred to and job aids, posters, and
templates. The job aids and templates can be modified for local use and should not be sent to CDC
for data collection. An accompanying online interactive case study training module can be accessed
on the APHL website (www.aphl.org/TB). This training module provides an opportunity to walk
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through different scenarios of a potential false-positive investigation, using knowledge checks to
guide the participant.

The Clinical and Laboratory Standards Institute (CLSI) Laboratory Detection and Identification of
Mycobacteria, 2nd ed. M48 Mycobacteriology Laboratory Guidance (2018) has been referenced
throughout this toolkit (1). Because of its broad use, this document should be consulted when
further guidance is warranted. Additional references are cited as applicable.

The findings and conclusions in this report are those of the author(s) and do not necessarily represent the views
of the Centers for Disease Control and Prevention.

Use of trade names and commercial sources is for identification only and does not imply endorsement by the
U.S. Department of Health and Human Services.

Suggested Citation:

CDC. False-Positive Investigation Toolkit : A Resource for Mycobacteriology Laboratories. Atlanta, Ga:
Department of Health and Human Services, CDC; December 2019. www.cdc.gov/tb/publications/
guidestoolkits/false positive/False-Positive.htm
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Il. GLOSSARY
AFB: Acid-fast bacilli

AFB culture: Acid-fast bacilli culture. The inoculation of a clinical specimen into culture media such
as Becton Dickinson Mycobacteria Growth Indicator Tube (BD MGIT broth) or onto Middlebrook 7H11
or Lowenstein-Jensen (L)) media slant with incubation at 36+1°C for up to six (6) to eight (8) weeks
and detection or observation of growth or no growth during this incubation period.

AFB smear: Acid-fast bacilli smear. The microscopic examination of a Kinyoun, Ziehl-Neelsen, or
fluorochrome stain of a clinical specimen.

BacTec MGIT™: Mycobacteria Growth Indicator Tube, Becton Dickinson and Co. A commercial,
nonradiometric, broth-based mycobacterial culture system.

BSC: Biological safety cabinet
CAP: College of American Pathologists

Contamination: Inadvertent addition of target analytes to samples during sample collection,
transportation, and analysis process

Cross-contamination: Act of spreading foreign or undesired material from one surface to another.

Epidemiologic links: Term used to identify whether individuals have a known connection through
case interviews or contact investigations.

False-Positive: Error in which a test result improperly indicates presence of a condition, such as a
disease.

Genotype: Genetic constitution of an individual organism used to distinguish different strains of
bacteria.

Isolate: Culture growth of microorganisms isolated for testing.
LIMS: Laboratory Information Management System
MTBC: Mycobacterium tuberculosis complex

Nonconforming event (NCE): an unapproved departure (nonconformance) from a documented
requirement or procedure (e.g., regulation, statute, policy, procedure, customer requirement)

NTM: Nontuberculous mycobacteria
PHL: Public health laboratory

PPE: Personal Protective Equipment. Equipment worn to minimize exposure to hazards that cause
serious workplace injuries and illnesses.

Quality control (QC): Processes and products used to ensure that testing procedures are performed
accurately by achieving expected results.

Specimen processing log: Log that is used in the laboratory to record when and how a specimen
was processed, tested, and resulted.

Sputum: Mucous secretion from the lungs, bronchi, and trachea that is expectorated through the
mouth.

TAT: Turnaround time

TB: Tuberculosis
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lll. PRE-ANALYTIC, ANALYTIC AND POST-ANALYTIC PREVENTION
PRACTICES

In any mycobacteriology laboratory, false-positive results can occur from the inadvertent transfer of
bacilli from one specimen or culture to another specimen or culture through cross-contamination,
mislabeling errors, specimen mix-ups, or the use of nonsterile reagents. False-positive Mycobacterium
tuberculosis complex (MTBC) results can be caused by pre-analytic, analytic (laboratory practices), and
post-analytic errors. Information from each of these three areas will be described on the following
pages for readers to refer to and utilize during potential false-positive investigations.

A. Pre-Analytic Prevention Practices

Specimens submitted to a laboratory should be
properly collected, labeled, stored, and transported.
Each of these processes can affect specimen quality,
accuracy of test results, and can result in false-
positive results. It may be helpful for laboratories to
create specimen collection and submission guidelines
for submitters that includes information regarding
acceptable specimen types, minimum volumes,
collection techniques, labeling, storage, transport, and
laboratory rejection criteria (2).

It is important to properly collect adequate specimens

of acceptable quality for laboratory testing. Contamination can be introduced at the time of
collection. For optimal sputum specimens, patients should be instructed on proper specimen
collection techniques to ensure a quality specimen is collected. The material should be mucoid and
not saliva or spit. Specimens should not be overtly bloody. The minimum volume of sputum collected
should be 3mL (1). The specimen should be collected completely inside a sterile container and
material should not be on the outside of the container. For guidance on other specimen types, please
refer to Table 3 in CLSI M48, 2" Edition (1).

Each specimen container, labeled prior to time of collection, should have the correct patient name
and a unique identifying number (two patient identifiers) clearly written or printed on the specimen
container. It is best practice for the submitter to match the patient specimen to the specimen test
order requisition form. Patient name and identifiers on the collection container should match what is
written or printed on the test order requisition form.

Specimen containers should be properly closed using the container threads and sealed using
laboratory film or another suitable material before transport or shipping. Packaging and shipping for
diagnostic mycobacteriology specimens should be in accordance with Department of Transportation
(DOT) and the International Air Transport Association (IATA) packaging requirements for UN 3373
Biological Substance, Category B.

)
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Proper storage and prompt transport of diagnostic specimens (e.g., sputum, other specimen types)
from the collection site or submitter to the testing laboratory is extremely important for quality test
results and efficient result reporting. Collection sites should refrigerate diagnostic specimens that
cannot be transported immediately in order to reduce overgrowth of contaminating organisms.
Specimens should be delivered to the laboratory as soon as possible (within 24 hours of collection
being optimal) and specimens should not be batched for shipment if at all possible (3). Specimens
collected at the end of the day or on a Friday, when transport may not be available, should be stored
in the site’s refrigerator and then transported with a cold pack and delivered to the laboratory the
following morning or after the weekend (4).

B. Labratory Prevention Practices - Analytic

Laboratories that perform mycobacteriology testing
should ensure that appropriate practices and
procedures are in place to avoid cross-contamination.
Best practices are those methods, techniques, or
processes that have been generally accepted through
experience and research to be reliable and lead to

an accurate result. These processes may reduce the
likelihood of false-positive test results, or could simplify
investigating, identifying, or resolving potential false-
positive situations.

i 4

i

i. Specimen Processing

When processing specimens from patients that are documented as known acid-fast bacilli (AFB)
positive, there is an increased opportunity for the carryover of organisms from positive to negative
specimens. Production of aerosolized particles during processing of smear-positive specimens, use
of MTBC as a positive control, or contamination of reagents are major causes of cross-contamination
(5). The use of best practices should reduce the opportunity for transfer from positive to negative
specimens. Laboratory policies and procedures should be designed to minimize the risk of potential
cross-contamination:

» Use of separate biological safety cabinets (BSC) if possible:

When feasible, do not use the same BSC for processing initial diagnostic specimens and
known positive patient specimens or isolates to prevent cross-contamination (6, 7). If only one
BSC is available, ensure that diagnostic specimens are not handled at the same time as culture
growth and that the BSC is decontaminated between processing batches.

* Use individual aliquots of reagents for each specimen being processed:

Never use a common flask or beaker to dispense reagents (5, 8, 9, 10). Use individual or daily
aliquots of processing reagents and buffers and discard any leftover reagents not used that
day (4).
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Avoid processing large batches of specimens:

Processing large numbers of specimens at one time increases the odds that aerosolization
from a positive specimen with MTBC will contaminate adjacent specimens (2, 11).

Process specimens in a batch size small enough to maintain the timing of the digestion-
decontamination step. Additionally, only process the number of specimens than can be placed
in a centrifuge at one time.

Process known AFB smear-positive clinical specimens either after or separately
from other specimens:

AFB smear-positive specimens are more likely than smear-negative specimens to be a source
of cross-contamination during batch processing (12). Separately processing specimens from
patients previously known to be smear- or culture-positive can significantly reduce the rate
of false-positive results in a laboratory (13). If processing separate batches is not feasible, the
laboratory should consider placing these specimens at the end of the processing batch.

A negative control should be included with each batch of cultures that are
inoculated to monitor for contamination (4):

The negative control may be 5 to 10 mL of sterile water, broth, or buffer placed at the end of
the processing batch and should be processed in the same manner as patient specimens. A
note of caution: a negative control can be negative yet cross-contamination within a batch
may have still occurred. The negative control would likely pick up a large contamination issue
but not necessarily an isolated issue.

Do not process patient specimens in the same batch as laboratory proficiency
testing (PT) samples or quality control (QC) strains:

Batch processing highly smear- and culture-positive strains used for proficiency surveys
with clinical specimens can result in cross-contamination (12). Process PT and QC strains in
separate batches and preferably not in the same BSC used for patient specimens.

Use caution when using positive controls:

M. tuberculosis is a hardy organism that can survive in the laboratory and contaminate patient
clinical specimens. Cross-contamination of patient specimens in a laboratory that used the
avirulent control strain H37Ra in the same BSC on a different day than specimen processing
has been documented (14, 15). Laboratories should be sure to follow decontamination
practices after use of positive controls.

Handle specimen containers properly during processing:
o Leave a space between tubes in the rack.

o Keep specimen tubes tightly closed and clean the outside of each tube before vortexing
or shaking.

o When adding reagents, open only one tube at a time.
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o Pour reagents slowly down the side of the inside of the tube to avoid splashing and
creating aerosols.

o Never touch the lip of the tube with the reagent container.

o After mixing or vortexing, wait five minutes before opening tubes to allow aerosols to
settle.

o Open tubes gently to avoid aerosol generation.

o Use adiscard container that is splash proof when pouring off reagents.

* BSCs must be used properly (16):
o Do notimpede or disturb the airflow during specimen processing.

o Place materials as far back inside the BSC as is comfortable, without blocking the rear
grill.

o Place aerosol-generating equipment (e.g., vortex mixers, mini-centrifuges) towards the
rear of the cabinet.

o Place discard pans to one side of the cabinet interior.

o Use absorbent pads soaked in disinfectant on the work surface to minimize splatter
and aerosol generation in case of spillage.

o Decontaminate work surfaces before and after using the BSC.

ii. AFB Smear Microscopy

A patient sputum specimen with a positive AFB smear result with

a subsequent culture that is negative for growth with no clinical

evidence of pulmonary TB or the patient is known to be on therapy

should be considered suspicious for a potential false-positive smear

result (17). Some patients can shed dead AFB long after cultures

are negative (18). AFB microscopy is not specific and will detect

nontuberculous mycobacteria (NTM) and acid-fast environmental

contaminants. It is essential not to introduce environmental contaminants when preparing reagents
and during wash steps of the procedure. Patient AFB smears should only be examined and reported
when control slides are acceptable. To avoid false-positive AFB smear readings (19):

* Use new, clean, greaseless, and unscratched slides.
* Match patient identifier on the slide with clinical specimens.

* Label slide with material that stays permanently affixed during the staining procedure (e.g.,
graphite or diamond tip pencil).

* Use a negative control slide to monitor environmental contaminants during the staining
process.

* Use a positive quality control slide to ensure that staining occurs as expected.
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* Avoid using bulk containers of reagents and carboys of water.

e Use filtered, distilled, or deionized water.

* Ensure slides do not touch on the staining rack. Do not use staining jars.

» Filter stains if precipitates are present.

*  Wipe oil from lens after each AFB-positive smear is read if an oil immersion lens is used.

* Ensure that microscopists are competent before reading and reporting AFB smear results.

iii. Molecular Testing

For molecular testing that uses targeted amplification, it is important to prevent contamination of
patient specimens with amplified nucleic acid (DNA) from other patient specimens (20). Assays that
do not use targeted amplification still have the potential for cross-contamination between patient
specimens. Laboratorians can reduce the risk of molecular contamination through:

* Use of separate workspaces for molecular testing allowing for separation of the
different testing procedures and minimizing the risk of backflow contamination
of amplicons.

Ideally, these workspaces would be separate rooms, but at the very least should be defined
areas. The distinct molecular areas should be: the “reagent preparation room/area,” the
“sample preparation room/area,” and the “amplification detection room/area (20).”

o

The “reagent preparation room/area” and “sample preparation room/area” should both
be considered clean areas.

The “reagent preparation room/area” should be reserved for only reagent preparation
and storage. The room must not house any DNA, RNA, or patient specimens.

The “sample preparation room/area” is where specimen preparation, nucleic acid
extraction, and reaction set-up occur. This room should be under negative pressure to
prevent the spread of aerosolized specimens, controls, or calibrators.

The two pre-amplification rooms/areas (“reagent preparation room/area” and “sample
preparation room/area”) should be cleaned before and after use with a 10-20% bleach
solution followed by ethanol or clean distilled water or as recommended by equipment
manufacturers for specific equipment or work spaces (16, 21).

The “amplification detection room/area” is the post-amplification room where nucleic
acid amplification and analysis occur. This room is considered “dirty” due to the
manipulation of amplicons and should also be under negative pressure to minimize the
risk of contamination.

Routine laboratory cleaning of all rooms can reduce the risk of contamination from
patient specimen DNA/RNA, controls, or amplicons.
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* One of the most important practices to reduce contamination during molecular
testing is to implement unidirectional workflow.

This practice ensures that work moves from clean (pre-amplification) to dirty (post-
amplification) areas and decreases the potential for carryover or backflow contamination of
amplicons. Laboratorians should limit their movements to unidirectional workflow: moving
through the clean rooms (“reagent preparation room/area” and “sample preparation room/
area”) to the dirty room (“amplification detection room/area”) without going directly back to a
previous room. Movement backwards between the rooms could result in introduction of DNA/
RNA or amplicons into a clean room, thus causing contamination and potentially false-positive
results.

* Itis best practice to have dedicated equipment and personal protective
equipment (PPE) for molecular testing within each of the defined rooms listed
above (21).

Dedicated equipment and PPE will reduce contamination from exposure to patient specimens
or amplicons. Specifically, pipettes, racks, ice buckets, and cooling blocks should be dedicated
to specific tasks within each room and should use filtered tips to prevent aerosolization

and contamination of pipettor barrels. PPE should be disposable when possible and gloves
should be changed frequently. Many laboratories utilize a color-coding system to ensure that
equipment and PPE are maintained in the appropriate rooms. Additionally, laboratorians
should utilize best practices to prevent aerosolization and to minimize cross-contamination.

If patient specimens, quality controls, or calibrators from the “sample preparation room/
area” are introduced to the “reagent preparation room/area” or if amplicons from the
“amplification detection room/area” are introduced to either clean room, testing results can
be compromised leading to contamination and questionable results. Thus, it is important to
monitor clean rooms for potential contamination through the use of wipe tests (performed

at least monthly and when troubleshooting) collected from various laboratory surfaces in

the clean rooms. If a polymerase chain reaction (PCR) target is found, the area is considered
contaminated and must be decontaminated immediately. An investigation must be performed
to try to determine the source or practice that led to the contamination in order to prevent it
from recurring in the future.

* Laboratorians should use quality control measures to ensure testing runs are as
expected. Specifically, no-template controls (also known as blank controls) are
necessary.

No-template controls should consist of water, buffer, or specimen transport medium that

is assayed with the testing reagents, but without patient specimens or nucleic acid. These
negative controls are used to detect contamination of reagents or background signal. Controls
ensure that the assay performed as expected and that patient results are accurate, reliable,
and reportable.
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C. Post-Analytic Prevention Practices

The accurate verification and reporting of laboratory
results are essential. Post-analytic practices

include all steps taken to verify and review results,
to communicate results, and to provide easily
interpretable results to submitting laboratories or
healthcare providers. Laboratorians can reduce
common post-analytic errors by:

* Reviewing test results to ensure the correct
result was reported for the correct patient.

* Ensuring that data entry or transcription errors
did not occur when results were entered into the
laboratory information management system (LIMS).

* Verifying that the correct report was sent to the submitting laboratory and healthcare
provider.

* Monitoring periodically whether reports of laboratory results and associated reporting
language were received and interpreted correctly by the submitting laboratory or healthcare
provider. This in turn also allows for laboratory review of report design, format and ease of
use.

* Reviewing quality control results.
* Ensuring quality control procedures were followed (e.g., secondary review).

» Cross-referencing genotypes for samples in question to any known positives processed the
same day or to the H37Rv/Ra control strain.

IV. LABORATORY MONITORING

Laboratories should remain observant for potential false-positive results. This can be accomplished
through routine monitoring of test results and by developing tools and practices that can assist in
identifying false-positive results. Early detection includes benefits for patient management and public
health.

A. Situations or Scenarios that Might Initiate an Investigation

A number of events should initiate an investigation into whether a result is a false-positive. Any one
of the scenarios below should also be a reasonable trigger for a false-positive investigation. Keep

in mind that this is not a comprehensive list, and there may be other situations when it might be
beneficial to conduct a false-positive investigation.

» Single positive culture (liquid or solid) of multiple specimens from a new patient

Patients positive for MTBC should have consistent results in the diagnostic series. Results
that are discordant within the set of diagnostic cultures could be indicative of a false-positive
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result (22, 23). Having only one positive liquid or solid media MTBC result out of multiple
liquid or solid cultures for the same patient could be an indication of a false-positive result.
Also, single positive specimens have been a sensitive predictor of cross-contamination in past
investigations (8, 12, 24).

* Extended incubation time with late appearing growth (liquid media) or scanty
growth (solid media)

Studies have demonstrated that most diagnostic cultures positive for MTBC will be detected
within an average incubation time of 28 days (25, 26). A culture that has delayed growth on
either liquid or solid media and low colony counts on solid media may be a cause for concern
(27, 28). Time to positivity can be delayed if bacterial load in the specimen is low. A cluster of
positive cultures that appear late with scanty growth (<10 colonies on solid media) or a delay
in recovering mycobacteria in a liquid system may indicate that contamination occurred during
processing (27).

* Negative control is AFB smear or culture positive

Having a negative AFB smear control slide test positive indicates contamination of the control,
reagents, or the slide. Further investigation is needed before reading patient AFB smears.
Similarly, AFB growth on culture media for the negative control indicates that contamination
occurred in the processing batch or that the media itself was contaminated. All culture results
from that processing batch should be reviewed since the results are invalidated by the positive
result in the negative control. If results have been reported, corrected reports should be
issued and providers should be notified.

* Increase of isolates with species that are rare for the laboratory or with
environmental contaminants

Routine laboratory monitoring of the incidence of each
species identified (MTBC and NTM) could detect an increase
in a rare species not commonly seen in the laboratory,
which could be suggestive of an increase in laboratory
contamination. Similarly, a sudden increase in the
percentage of a species typically found to be environmental
contaminants (e.g., M. gordonae) could be a sign of
contaminated water or reagents (29).

* Unusual increase in isolates with identical drug resistance patterns

If a laboratory experiences an unusual increase in MTBC isolates with identical drug
resistance patterns, this may suggest possible false-positive results. The laboratory should
determine whether cross-contamination may have occurred during specimen processing or
culture manipulation set up for isolate identification or drug susceptibility testing (30, 31).
Laboratories should collaborate with the program'’s surveillance or epidemiology team to
assess whether there is a suspected cluster with epidemiologic links, or if the same patient
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was tested but with different identifying information (e.g., mislabeled). Genotyping results
should also be reviewed for each of the isolates.

* Unusual genotyping results, possibly involving
proficiency testing or quality control strains

Unusual genotyping results, such as results from patient

specimens that are identical to laboratory PT or QC strains,

indicate false-positive results. Particular strains of MTBC ;

have been chosen for PT and QC strains for differentiation l

from strains that circulate in the general population. When .
these strains are found during genotyping, it is more likely _ v
that these results are an indication of a false-positive MTBC )
result. The exception is whether the isolate could be from a

possible laboratory exposure.

* Increase in percentage of culture positivity

An increase in the percentage of positive MTBC culture results in a laboratory could be a sign
of false-positive results, especially if there is no other feasible explanation (e.g., an outbreak).
Any increase in culture positivity should be investigated. Routine monitoring of laboratory
indicators, such as total number and percent of positive cultures belonging to MTBC, will allow
for proactive assessment. Additionally, monitoring these data and maintaining communication
with the TB Program could assist in explaining test results. Genotyping results should also be
reviewed when an increase in positive culture results are investigated.

* Nucleic acid amplification test (NAAT) positive specimens that are AFB smear
and culture negative

A single positive NAAT result would be considered suspicious if AFB smear and culture were
negative (37). Results need to be correlated with other diagnostic findings and patient history.
Single positive NAAT results could be due to contamination or the detection of non-viable
organisms in patients on treatment.

B. Monitoring Tools

Below are examples of monitoring strategies/activities that can aid the laboratory in identifying or
preventing false-positive test results. Best practice monitoring activities may include:

* Review of patient’s past results and current test orders at time of testing

Reviewing a patient’s previous test results when setting up current testing will help identify
whether the patient has been previously positive for MTBC. By identifying this early on,
the current specimen can be placed appropriately within the processing batch to minimize
potential cross-contamination.
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* Review of patient’s past results at time of reporting

Reviewing a patient’s previous test results when reporting out a positive result report will help
to determine whether the patient is a new positive or is consistent with previous results for
that patient.

* For newly diagnosed patients, check if there were other positive specimens in
the same batch

When a specimen is identified as positive for MTBC, it is good practice to determine if

other positive patient specimens were in the same batch (e.g., processing, identification

or drug susceptibility testing). This helps to rule out or to identify the possibility of cross-
contamination from other known MTBC positive specimens processed in the same batch.
Studies show that multiple positive patient cultures from the same processing batch may be
associated with an increased likelihood of false-positive results (22). However, it is important
to determine a laboratory’s normal positivity rate as a baseline for comparison.

* Periodic monitoring of all test results

Many laboratories perform monthly or quarterly review of all MTBC results to monitor for
inconsistent or remarkable results. Unusual patient or laboratory findings could include but
are not limited to: same collection facilities, clusters of positive growth for multiple patient
specimens processed on the same day, no clinical symptoms associated with positive culture
results, or genotypes matching laboratory controls.

* Documentation (e.g., logs and lot numbers) to determine possible false-positive
causes

Maintaining accurate and complete records including specimen processing logs, lot numbers,
or quantity of specimen received can assist in identifying potential causes of an unusual or
nonconforming event that leads to a potential false-positive. Logs or notes could provide
critical details, which are especially important when the investigation is conducted weeks later,
after an MTBC identification or unusual drug-resistance pattern has been determined. Using
this information could prevent erroneous reporting or assist a false-positive investigation.

* Monitoring of results triggered by external inquiries

While it is advisable to monitor laboratory procedures and policies proactively, laboratories
may receive inquiries from a healthcare provider or TB Program regarding test results.

It may be necessary to initiate an investigation based on these inquiries to provide as
much information to the healthcare provider or TB Program for appropriate patient care.
Development of a laboratory procedure to review specimen processing logs, patient
history, susceptibility patterns, and genotyping for suspected false-positive cases should be
implemented.
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V. MONITORING FOR FALSE-POSITIVE RESULTS OUTSIDE THE
LABORATORY

Retrospective identification of false-positive MTBC results is accomplished through active and passive
surveillance by both TB Programs and healthcare providers. This monitoring is critical in addition to
laboratory monitoring. Communication between TB Programs, healthcare providers, and laboratories
must remain open and is essential when results are questionable.

A. TB Program

Through monitoring or review of case results, the TB Program
should alert the testing laboratory and healthcare provider
of any patient suspected of having a false-positive result

and an investigation should be initiated. Based on evidence
from the investigation, genotyping can be requested (if not
already reported) from the National Tuberculosis Molecular
Surveillance Center to aid in the determination of a false-
positive result. If the investigation leads to the conclusion that
a false-positive result is likely, the TB Program should:

* Communicate with the laboratory to make an assessment and determine the likelihood of
false-positives,

» Alert the healthcare providers so that the patient can be correctly diagnosed and treated
(therapy discontinued or modified),

* Alert the healthcare facility or laboratory involved so that the cause of the false-positive result
can be investigated and corrected (32), and

» Alert surveillance staff to ensure accuracy of documented laboratory results and case counts.

Monitoring by TB Programs consists of two main areas:
i. Review of Patients with Positive Cultures (33)

Medical records should be reviewed and healthcare providers should be communicated with to
identify patients who, despite a positive test for MTBC, do not fit the typical clinical presentation:

* Patients diagnosed with pulmonary TB who exhibit normal chest radiographs
* Patients diagnosed with a different condition before TB culture results are reported

* Patients with a negative interferon gamma release assay (IGRA) or tuberculin skin test (TST)
result

e Patients not started on treatment for TB

» Patients started on TB treatment only after culture results were reported
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* Patients with multiple specimens but only one culture positive for MTBC

* Patients with follow-up specimens collected to monitor treatment response (i.e., culture
conversion) that only grew NTMs

ii. Molecular Epidemiology

Identical genotyping results for those specimens tested in the same batch derived from multiple
patients should be verified with clinical presentation or epidemiology.

* Recognize patients with identical genotypes and confirm a relationship using epidemiologic
links.

* Identify genotypes within a jurisdiction that are uncommon.

* Recognize laboratory PT or QC strain genotypes.

The TB Program might investigate:

i. Route of the patients’ specimens from collection to receipt in the laboratory to

identify possible pre-analytic errors that could have resulted in contamination or

mislabeling.

e Sputum collection

1.

5.

Where (TB Clinic, hospital, clinical laboratory, home)

2. When (collected at same time as other patient specimens
3.
4

How (routine collection, induced sputum, bronchoscope use)

. What (collection container issues)

Who (patient by themselves, or overseen by a provider)

* Specimen labeling/requisition forms

ii. Genotyping results as part of TB control practices

* Review epidemiology of patients within a genotype cluster to aid in determination of a
false-positive result (e.g., rare strains in multiple patients over a short time span, matching
genotypes among seemingly unrelated patients, and unexpected strains based on patient
demographics)

* Review discordant genotypes among specimens from the same patient

* Compare genotypes to QC strains or laboratory PT strains that have been submitted for
genotyping
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B. Healthcare Provider

A healthcare provider may suspect a false-positive
laboratory result when a patient has a positive TB test
result but no signs/symptoms of TB, clinical presentation
that is inconsistent with TB, or radiographic findings that
are inconsistent with TB. In addition, a healthcare provider

may suspect cross-contamination if multiple specimens s ,
have been submitted for a patient and only one is culture- _ ~ «__ <" /
positive, while all have negative AFB smears (11, 15). Other ' e i\

patient indicators that may initiate a false-positive TB investigation include:
* Patient has no risk factors for TB,
* Negative IGRA or TST result,
* Chest radiograph not improved after two or more months of anti-tuberculosis medications,
* New positive culture in a patient who previously culture converted,
* New positive culture with a different susceptibility pattern,
* History of previous NTM infection, and/or

* Follow-up cultures for monitoring treatment response (i.e., culture conversion) only grow
NTMs.

VI. INITIAL COMMUNICATION OF A POTENTIAL FALSE-POSITIVE

A false-positive investigation can be initiated by a laboratory, TB Program, healthcare provider, or
submitter. Recall that false-positives may be caused by a variety of reasons, including laboratory
cross-contamination, contamination of a clinical device or container during specimen collection, and
clerical error prior to specimen receipt in the laboratory. If the laboratory determines that a false-
positive result has potentially occurred, the laboratory should notify the TB Program and healthcare
provider in a timely manner. When reviewing patient results and epidemiologic factors during routine
surveillance activities, TB Programs may notice results that are not consistent with patient history. In
this situation, the TB Program should notify the laboratory and healthcare provider immediately.

When test results are questioned as potential false-positives, justification should be provided

when requesting or initiating an investigation. This justification should include the reason for the
investigation, patient identifiers, laboratory/specimen accession numbers including date of receipt in
the laboratory, patient clinical presentation and history, and patient test results from all laboratories
where testing was performed.

After communication is established with all essential persons, an investigation strategy should

be developed for every false-positive inquiry. Consideration should be given to laboratory
procedures and policies, patient clinical presentation and history, and specimen collection practices.
Collaboration among the laboratory, TB Program, healthcare providers, and submitters in a potential
false-positive investigation is essential.
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VIil. LABORATORY AREAS FOR INVESTIGATION WHEN A

When a false-positive test result is suspected, it is
important to review all information or data related to === i it b
the laboratory testing of the specimen(s). Investigations
should include:

POTENTIAL FALSE-POSITIVE RESULT IS SUSPECTED

Review of specimen processing log for
possible clerical error(s)

The laboratory specimen processing log is a
record of information about when specimens are initially processed and tested. Review the
specimen processing log for accuracy and notes of incidents that may have occurred during
processing. Pay attention to possible clerical errors related to the order of the specimens
processed or transcription errors. Also, determine if a large number of specimens were
processed in one batch. If another department is responsible for accessioning patient
specimens, it may be beneficial to inquire about the process used to organize, label, and enter
information or data about patient specimens (34).

Review of laboratory specimen processing log to determine if known MTBC
positive patients or highly AFB smear-positive specimens were processed in the
same batch

Contamination from a positive to a negative specimen is more likely to occur in specimen
processing runs in which MTBC positive specimens are processed alongside new patient
specimens. Additionally, highly AFB smear-positive specimens can also be the contamination
source for a false-positive result due to the high bacterial burden in the smear-positive
specimen (35, 36).

Review of genotyping test results

Genotyping analyzes the genetic material (e.g., DNA) of MTBC. The genotype of a suspected
false-positive isolate may match the genotype of the isolate that was the suspected source of
the contamination (36). When possible, another specimen from the patient(s) should be sent
for genotyping.

o Results match MTBC isolate from another patient specimen processed in
the same batch

Matching genotype results of a new MTBC positive patient with a previous MTBC
positive patient or multiple MTBC positive patients with matching genotypes may
suggest that there was cross-contamination during specimen processing (35, 36).

FALSE-POSITIVE INVESTIGATION TOOLKIT
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o Results differ for specimens from the same patient collected on different
dates

When multiple patient specimens in a diagnostic series are submitted over time with
varying test results, this may suggest that a possible error in testing has occurred. If the
patient isolates have different genotypes, then this is likely the result of contamination.
However, this is not always the case.

o Results match a laboratory PT or QC strain

If an isolate from a patient specimen has a genotype that matches a laboratory PT

or QC strain, this may identify the source of contamination that caused the false-
positive result. PT samples and positive QC strains to be used as controls should not
be processed with patient specimens. Procedures should be reviewed if the same BSC
or pipette was used to process PT specimens during a previous batch or if the same
bottles of reagents were used for both PT or QC and patient specimen processing.

* Speak with the TB Program or healthcare provider to determine if patient
symptoms are consistent with TB disease

Laboratory and clinical results should be consistent. Clinical symptoms of TB disease are a
good indicator of a true positive specimen result, while the absence of clinical symptoms
would suggest a false-positive result in most cases (35, 37). On occasion, false-positive results
can occur in a patient with TB disease.

* Inquire with submitter to determine if patients with previous MTBC positive
specimens were collected on the same day in the same location

It is important to ensure that a patient collection container is associated with the correct
patient specimen. Patient specimens collected on the same day or in the same location
increases the potential for specimen mix-up. This is especially concerning if patient specimens
previously identified as MTBC are collected with other patient specimens on the same day or
at the same time at the same location. Contamination has been noted from the same location
using the same collection instruments such as bronchoscopes (38, 39).

* Inquire with submitter to determine if label on specimen collection container
and patient information match

It is important to properly label patient collection containers. Clerical errors can occur when
specimens are being prepared for submission to the laboratory. Patient information and
specimen collection containers should be checked for accuracy and to ensure the patient
information matches.

* Review of growth rate of cultures and colony counts to determine likelihood of
carry-over or media inoculation error

Laboratory-specific data should include a record of culture growth rates for MTBC-positive
specimens. False-positive specimens, resulting from carry-over during specimen processing,
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will most likely have fewer organisms compared to a known MTBC-positive specimen. Slower
growth rate and lower colony counts have been observed with false-positive specimens (35,
36).

* Ensure staff are following standard operating procedure(s) and observe
techniques for best practices

All laboratory standard operating procedures should be followed. Excessive work schedules,
reduced staffing, and large specimen processing batches, can all contribute to errors and
potential contamination of specimens. Regular observation of technique and review of best
practices should be implemented for all staff (40). It may be beneficial during an investigation
to speak with staff who performed the testing to understand if anything unusual with the
specimen processing batch occurred.

* Review of nonconforming event (NCEs) logs for events that may have occurred

Nonconforming event reporting keeps track of irregular events that occur in the laboratory
(e.g., departure from a documented requirement or procedure such as a regulation, statute,
policy, procedure, customer requirement). These events could contribute to either a false-
positive result or ongoing laboratory issues that need to be resolved.

* Review lot numbers of reagents/media/kits

Reagents, media, and kits used for processing patient specimens need to
be acceptable for use and not expired. Expired reagents, media, or kits can
affect data quality and may lead to improper results.

o In-house review of documented reagent/media/kit lot
issues

Recurring errors with testing could suggest a problem with a

reagent, media, or kit component. Ensure that reagents, media, and

kits are stored at the proper temperature and that any in-house '
preparation is performed per manufacturer’s instruction. When =
reagent, media, or kit materials expire, they may no longer work

effectively, which can lead to inaccuracies that affect data quality.

o Contact reagent/media/kit manufacturers to determine if there are
reported lot issues

There may be unknown manufacturing errors in certain reagent, media, or kit
components. Manufacturers should be contacted to determine if there have been
issues with particular lots of reagents, media, or kits and other user complaints.
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VIII. ACTIONS TAKEN AS A RESULT OF A FALSE-POSITIVE
INVESTIGATION

Throughout a false-positive investigation, communication among all partners is vital. The laboratory
should provide updates to the TB Program and healthcare providers as new information becomes
available. Similarly, the TB Program and healthcare provider should keep the laboratory aware

of any pertinent information regarding patients including clinical presentation and epidemiologic
investigations. Forming a committee consisting of both laboratory and the TB Program
representatives is beneficial for awareness and future collaboration. If the patient is hospitalized, it is
also important that the facility’s infection prevention team is aware of the concern of a false-positive
result.

A suspected false-positive result should be considered “likely” if one or more of the following criteria
are met:

* Genotyping shows a match with the presumed source of the false-positive result

* Theinvestigation confirmed that the questionable isolates have a common linkage (e.g.,
exposed during manipulation)

* Thereis no other likely explanation for the findings

* The presumed misdiagnosed patient does not have a clinical presentation consistent with TB

Depending on the outcome of the false-positive investigation, it may be appropriate to update or
correct patient test results. While not a substitute for clinical judgement, a thorough false-positive
investigation is important to ensure healthcare providers receive accurate patient test results to
consider when making patient treatment decisions. The ability to provide corrected reports may
depend on the functionality of the laboratory information management system. The laboratory
should communicate with the TB Program and healthcare providers regarding progress of the
investigation including specific patient test results.

Within the laboratory and outside of the laboratory, the conclusion of a false-positive investigation
provides the opportunity for reeducation, additional training, or reassessment of policies and
procedures. Additionally, this is an opportunity to ensure that laboratorians are performing best
practices through competency training.

Laboratories should consider the importance of developing a policy related to false-positive
investigations. This policy should include common steps, flags, or scenarios that the laboratory
can monitor to proactively assess whether a false-positive investigation is necessary, as well as
a communication plan for involved partners. A false-positive investigation policy is necessary
for consistent and accurate communication among the laboratory, TB Program, hospitals, and
healthcare providers and for appropriate patient care.
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Job-Aids

1. Pre-Analytic Checklist

2. Prevention of False-Positive Results during Molecular Testing

3. Situations or Scenarios that might Initiate a Laboratory Investigation

4. Laboratory Information to Monitor when Results have the Potential to be False-Positive

5. Potential Areas to Examine if a False-Positive or Contamination is Suspected

™ )

1] Q)
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Q

v

The templates can be modified for local use and should not be sent to CDC for data collection.

Documents can be downloaded and printed at: www.cdc.gov/tb/publications/quidestoolkits/false
positive/False-Positive.htm
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7 PRE-ANALYTIC CHECKLIST

[] Proper collection of sputum specimens Y
© Specimen should be mucoid and not saliva/spit <
© Specimen should not be overtly bloody
© Minimum volume: 3mL sputum

© Specimen is completely inside the container and not on the outside
of the container

*NOTE: Other specimens may be accepted at your facility with different acceptance criteria

[] Proper labeling of specimen collection containers
© Specimen container is labeled with at least 2 patient identifiers

© Label is clearly written or properly printed

[] Matching of specimen requisition form information to the
patient specimen

© Patient name and identifiers match the test order submission form

[] Proper specimen packaging to avoid spillage or leakage
© Specimen properly sealed in leak-proof primary collection container
© Primary container is then placed within leak-proof secondary container
© Secondary container includes absorbent material
© Secondary container is then placed in a rigid outer package
© Use of Category B shipper for diagnostic specimens (when shipping)

[] Rejection criteria

© Laboratory-specific rejection criteria should be developed at each
laboratory and may include issues such as unlabeled specimen, low
volume, inappropriate specimen type, wrong storage or transport
temperature of specimen, condition of specimen at receipt, or
extended time from collection to receipt in laboratory

References:
1. CLSI, Laboratory Detection and Identification of Mycobacteria, 2nd ed., in CLSI guideline M48. 2018, Clinical and Laboratory Standards Institute: Wayne, PA.

2. APHL. Training Module: Specimen Collection, Transport, Handling, and Processing. Essentials for the Mycobacteriology Laboratory: Promoting Quality
Practices; Available from: https://www.aphl.org/programs/infectious_disease/tuberculosis/Pages/Training-Modules.aspx.

)
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‘ PREVENTION OF FALSE-POSITIVE
5O RESULTS DURING MOLECULAR TESTING

To prevent false-positive results during molecular testing, laboratorians
should apply the following best practices:

hvd

[ Identify dedicated procedure rooms in the laboratory (if possible) for reagent
preparation, specimen preparation/extraction, amplification, and product analysis

[] Use unidirectional workflow to perform molecular testing (i.e. from clean to dirty only)

[] Use dedicated equipment (e.g., pipettes, aerosol resistant tips, refrigerators)
and personal protective equipment (PPE) in each of the procedure rooms

[ A “no-template” control should be included with each testing batch to check for
contamination of reagents or cross-contamination between specimens

[ Wipe tests should be routinely conducted in molecular areas to detect amplicon
contamination of work surfaces, equipment, and instruments

Use the below section to fill in your laboratory's best practices
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SITUATIONS OR SCENARIOS THAT MIGHT
INITIATE A LABORATORY INVESTIGATION

[ Single positive culture (liquid or solid) of multiple specimens from a new patient

[ Extended incubation time with late-appearing growth (liquid media) or scanty growth
(solid media)

[] Negative control is acid-fast bacilli (AFB) smear or culture positive

[ Increase of positive isolates with species that are rare for the laboratory or with
environmental contaminants

[ Unusual increase in isolates with identical drug resistance patterns

[] Unusual genotyping results, possibly involving proficiency testing or quality control strains

[] Increase in percentage of culture positivity

[ Nucleic acid amplification test (NAAT) positive specimens that are AFB smear and
culture negative

Use the below section to fill in additional situations or scenarios
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LABORATORY INFORMATION TO MONITOR
WHEN RESULTS HAVE THE POTENTIALTO
BE FALSE-POSITIVE

[] Review of patient's past results and current test orders at time of testing

[] Review of patient’s past results at time of reporting

[] For newly diagnosed patients, check if there were other positive specimens in the same
processing batch

[] Periodic monitoring of all test results

[] Documentation to determine possible false-positive causes (e.g., specimen processing logs
and lot numbers)

[ Monitoring of results triggered by external inquiries

Use the below section to fill in additional laboratory information to monitor

)
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POTENTIAL AREAS TO EXAMINE
IF A FALSE-POSITIVE OR
CONTAMINATION IS SUSPECTED

ooooooooooooooooooooooooooooooooooooo

[] Were specimens collected properly?
> Contact the TB clinic/hospital/healthcare provider for information

[] Were specimen containers labeled correctly?
> Contact the TB nurse/clinic/hospital

[ Were specimen requisition forms completed properly and matched to specimen container labels?

> Contact the laboratory accessioning department/TB clinic or compare form and container,
if available

[] Were known MTBC positive patients’ specimens collected on the same day in the same location?
> Inquire with the TB clinic/hospital

ooooooooooooooooooooooooooooooooooooo

[] Review patient’s past and current test results

[] Speak with TB program or healthcare provider to determine if patient symptoms are consistent
with TB disease

[] Review specimen processing logs (the day of the suspected contamination and days prior to and
after potential contamination) for:

© Clerical errors
© Laboratory technologist who performed the testing
© Order of patient specimens processed

© Anything unusual with the specimen, equipment, safety, processing procedure, controls, etc.
that may be annotated

© Other known positive patient test specimens in the same processing batch

© Whether controls or proficiency testing specimens were processed in the same batch or
biological safety cabinet (BSC)

© Amount of time it took for inoculated cultures to grow Continued on next page s
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«ee« Continued from previous page

[] Review standard operating procedures (SOP) and workflow to rule out processes that could have
led to contamination

[] Ensure staff are following the SOP and/or observe technique for best practices

[] Ensure identification testing passed appropriate quality control (QC)

[] Review lot numbers of manufacturer reagents, media, kits, etc. and ensure all media have passed
necessary sterility checks and QC

[] Assess if pipettes/supplies used for specimen processing are also used with positive cultures and
susceptibility testing

[] Review laboratory cleaning/decontamination records
[] Review BSC records to ensure BSC is operating properly
[] Review autoclave records to ensure autoclave is operating properly

[] Review nonconforming events (NCEs) for occurrences that may have caused a false-positive

Post-Analytical

®© © 06 06 0606060060000 000000000000 0000 00 0 0

[] Review test results to ensure the correct result was reported for the correct patient
[] Verify that the correct report was sent to the healthcare provider

[] Determine whether laboratory results and associated reporting language were received and
interpreted correctly by the healthcare provider

[] Ensure that data entry or transcription errors did not occur when results were entered into the
laboratory information management system (LIMS)

[] Review negative specimen processing control results to ensure growth was not observed
[] Ensure quality assurance procedures have been followed (e.g., secondary review)

[] Cross-reference genotypes for specimens in question to any known positives processed the
same day or to the H37Rv/Ra control strain
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Posters

1. Do's and Don'ts to Prevent Cross-Contamination

2. Do's and Don'ts to Prevent False-Positive Acid-Fast Bacilli (AFB) Smears

W | Oy

The templates can be modified for local use and should not be sent to CDC for data collection.

Documents can be downloaded and printed at: www.cdc.gov/tb/publications/quidestoolkits/false
positive/False-Positive.htm
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DO'S AND DON'TS TO PREVENT
CROSS-CONTAMINATION PEEE.

(@) DO

@) DON'T

N

@ Use individual or daily aliquots
of processing reagents and
discard any leftover

@ Keep specimen tubes tightly
closed and clean outside prior
to mixing or handling

@ Wait 5 minutes after mixing
before uncapping a tube and
open gently to avoid aerosol
generation

@ Pour decontamination reagents
slowly down side of tube to
prevent splashing

@ Process specimens of known
positive patients last within batch

@ Use a splash-proof discard
container to avoid
production

of aerosols 111111

il w

N

@ Use common beakers or flasks
of reagents when processing
specimens

@ Touch lip of tube with container
during addition of reagents

@ Keep more than one tube open
at the same time

€ Place tubes too close to each
other in the rack

@ Use positive controls

@ Process laboratory proficiency
or guality control strains in same
batch as patient specimens

@ Disturb or impede airflow in the
biological safety cabinet (BSC)

© Work in a BSC if uncertain about
airflow
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DO'S AND DON'TS TO

PREVENT

FALSE-POSITIVE AFB SMEARS

@) DO @) DON'T

@ Use only clean, new slides

@ Use only pencils, bar codes,
or other methods that remain
legible during staining

@ Verify slides are correctly
labeled with laboratory or
patient identifiers

@ Ascertain that reagents and
rinse water are free of AFB

@ Filter stains if precipitants
are present

@ Use filtered or deionized water
@ Use a negative control slide

@ Wipe oil immersion lens after
each AFB-positive smear
H’Lﬁh

|
_=I

1111

@ Attempt to reuse slides
@ Allow slides to touch each other
@ Bulk stain or use staining jars

@ Use large containers of reagents
or carboys of water

@ Use standing water to
rinse slides

@ Allow microscopists who
have not been evaluated
for competency to report
smear results

€ Use unfiltered water to rinse

1
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Templates

1. False-Positive Patient Specimen Data Collection Log

2. False-Positive Investigation Form

The templates can be modified for local use and should not be sent to CDC for data collection.

Documents can be downloaded and printed at: www.cdc.gov/tb/publications/quidestoolkits/false
positive/False-Positive.htm
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Liquid Date Liquid |Liquid Media ID Solid Date Solid | Solid Media DST

Patient Accession | Specimen Date Date Date AFB Smear | NAAT
P Submitter ) Media Media & Date Media Media ID & Date Genotype Notes
Name Number Type Collected | Received | Processed Result Result Results
Result Reported Reported Result Reported Reported




CLEAR FORM

FALSE-POSITIVE INVESTIGATION FORM

Patient Name: Accession Number:

Date of Collection: Specimen Source/Type:

Laboratory Processing Information

Date of Processing: Processing Technologist:

© Does the specimen container label match the specimen requisition form? O Yes C No
© Does the specimen requisition form information match LIMS information? O Yes | C No
© Was the specimen(s) processed with another positive specimen? O Yes II C No
© [s MTBC growing in only one culture? O Yes C No

» Liquid? OYes (No
> Solid? OYeS' ( )No
© Was a reprocessed liquid media processed in the same batch? O Yes C No

© Were any unusual occurrences documented on day of processing
(spills, leaking specimen container, etc.)? O Yes C No

If you selected Yes, describe the occurrence(s):

© Were any proficiency testing strains or quality control strains processed
in same batch or recently in same BSC? (OvYes ( No

Laboratory Test Results

Date AFB Smear | Liquid Culture | Solid Culture NAAT Species ID DST Genotype
Processed | Result/Date | Result/Date Result/Date | Result/Date Result/Date Result Result

Submitter Information

Submitter: Submitter Point of Contact:

Date Contacted:

© Was the specimen collected in the same location
on the same date as another positive specimen? O Yes

© Was the specimen collected with the same instrument (e.g. bronchoscope)? O Yes

© Were specimen collection containers and specimen
requisition forms labeled and filled out correctly? () Yes

™
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«ee« Continued from previous page

TB Control/Clinical Information

Date Contacted: Program/Healthcare Provider Contact:

© |Is the patient a suspected TB case? O Yes (\ No

© |Is the patient a contact of a known positive TB case? O Yes | C No

© Was the patient born outside of the United States? O Yes | C No
Country:

© Patient Clinical Data:

> History of TB? O Yes .C No r Genotyping Data 1
> Positive TST? QO Yes IF No > Genotyping results? OYes ( 'No
> Positive IGRA? OYes (No Result:
> Abnormal chest X-ray? O Yes F No . Match to an isolate
> Clinical picture consistent with TB? (O Yes () No from a different patient? OYes ( )No
i. Symptoms include: Notes:

ii. Match to a previous isolate

from the same patient? OYes ( 'No
Notes:
> Current treatment for TB? O Yes :C No iii. Match proficiency or
> Prior treatment for TB? OYes () No quality control strain? OYes (No
> Prior treatment for latent TB? (O Yes F No - Notes:
Findings/Conclusions
© Likelihood that result(s) is a false-positive O High | () Moderate | () Low | ( ) None

© Describe finding(s) that could have resulted in false-positive result or cross-contamination:

Date of Investigation: Investigator:

Date of Resolution:

© Actions:

> Notified submitter on

> Notified TB program/healthcare provider on

> Updated/corrected test results on

> Reviewed/updated standard operating procedures on

™
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