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INTENDED USE
The BD MAX Enteric Parasite Panel performed on the BD MAX System is an automated in vitro diagnostic test for the direct 
qualitative detection of enteric parasitic pathogens. The BD MAX Enteric Parasite Panel detects nucleic acids from:

• Giardia lamblia
• Cryptosporidium (C. hominis and C. parvum only)
• Entamoeba histolytica

Testing is performed on unpreserved or 10% formalin-fixed stool specimens from symptomatic patients with suspected 
gastroenteritis, enteritis or colitis. The assay is intended to aid in the diagnosis of gastrointestinal infection when used in conjunction 
with clinical evaluation and other laboratory findings. The test is performed directly on the specimen, utilizing real-time polymerase 
chain reaction (PCR) for the amplification of specific targets. The test utilizes fluorogenic gene-specific hybridization probes for 
detection of the amplified DNA.
This test is intended for use, in conjunction with clinical presentation, laboratory findings, and epidemiological information, as an aid 
in the differential diagnosis of Giardia lamblia, Cryptosporidium hominis and C. parvum, as well as Entamoeba histolytica infections.
Results of this test should not be used as the sole basis for diagnosis, treatment, or other patient management decision. Positive 
results do not rule out co-infection with other organisms that are not detected by this test, and may not be the sole or definitive 
cause of patient illness. Negative results in the setting of clinical illness compatible with gastroenteritis and/or colitis may be due to 
infection by pathogens that are not detected by this test or non-infectious causes such as ulcerative colitis, irritable bowel syndrome, 
or Crohn’s disease.

SUMMARY AND EXPLANATION OF THE PROCEDURE
Organisms that cause enteric diseases represent a significant cause of morbidity and mortality worldwide. Enteric infections enter 
the body through the gastrointestinal tract and typically are spread via contaminated food and water or contact with vomit or feces. 
CDC estimates there are 48 million cases of foodborne illness in the United States each year resulting in 128,000 hospitalizations 
and 3,000 deaths.1 In the developing world, these illnesses cause approximately 2.5 million deaths annually in young children.2 Each 
of the causative agents may result in slightly different symptomology, including abdominal cramps or pain, loss of appetite, Nausea 
or vomiting; however, all result in diarrhea.3 Repeated bouts of diarrhea and persistent diarrheal disease disrupt intestinal function 
and absorption, potentially leading to childhood malnutrition and growth retardation.4

The etiologies of diarrhea include viruses, bacteria and parasites. Giardia lamblia, Cryptosporidium hominis and C. parvum, as well 
as Entamoeba histolytica are considered to be important diarrhea-causing parasites. All of these organisms are transmitted by the 
fecal-oral route through consumption of contaminated food or water and are often associated with outbreaks.
Worldwide, Giardia is one of the most frequently identified parasites associated with waterborne disease outbreaks.5 Giardiasis is 
characterized by diarrhea, abdominal cramps, bloating, weight loss and malabsorption. Enteric disorders, allergies and reactive 
arthritis have been associated with giardiasis. The disease is generally self-limiting and asymptomatic infections can also occur. 
Cryptosporidium hominis and C. parvum cause cryptosporidiosis, characterized by watery diarrhea accompanied by abdominal 
cramps, fever, nausea, vomiting and weight loss. In immunocompromised patients, cholangitis or pancreatitis can develop as a 
result of the infection.5,6 However, asymptomatic infections can also occur.
Entamoeba histolytica infections are often asymptomatic. When symptoms occur, mild to severe diarrhea and bloating are common. 
When the disease persists, it may progress to include weight loss and fatigue.6 Infection with Entamoeba histolytica can also 
become invasive resulting in tissue destruction and liver abscess.7

Microscopic detection of these parasites is insensitive and requires substantial time, equipment and training. In addition, microscopy 
cannot distinguish Entamoeba histolytica from the nonpathogenic species Entamoeba dispar.8 PCR is more sensitive than 
traditional methods and may be capable of earlier detection, which can reduce the need to test multiple stool samples and improve 
patient management and infection control.9

The BD MAX Enteric Parasite Panel is a multiplex assay that simultaneously and differentially detects Giardia lamblia, 
Cryptosporidium hominis and C. parvum, as well as Entamoeba histolytica. The BD MAX Enteric Parasite Panel, when used in 
conjunction with the BD MAX System, can provide results for 24 specimens in approximately 4.5 hours. The BD MAX Enteric 
Parasite Panel streamlines and simplifies the testing process by eliminating the need for operator intervention from the time the 
sample is placed onto the BD MAX System until results are available.
A stool specimen is collected and transported to the laboratory, homogenized and looped into a BD MAX Enteric Parasite Panel 
Sample Buffer Tube. The Sample Buffer Tube is closed with a septum cap and then heated on the BD Pre-warm Heater to facilitate 
lysis of the parasite organisms. The Sample Buffer Tube is then vortexed and transferred to the BD MAX System, where the 
following automated procedures occur: the cells are lysed, nucleic acids are extracted on magnetic beads and concentrated, and 
then an aliquot of the eluted nucleic acids are added to PCR reagents which contain the target-specific primers used to amplify 
the genetic targets in the BD MAX PCR Cartridge, if present. The assay also includes a Sample Processing Control. The Sample 
Processing Control is present in the Extraction Tube and undergoes the extraction, concentration and amplification steps to monitor 
for inhibitory substances, instrument or reagent failure. No operator intervention is necessary once the sample, the BD MAX Unitized 
Reagent Strip and the PCR Cartridge are loaded into the BD MAX System. The BD MAX System automates sample lysis, nucleic 
acid extraction and concentration, reagent rehydration, nucleic acid amplification and detection of the target nucleic acid sequence 
using real-time polymerase chain reaction (PCR). Amplified targets are detected with hydrolysis probes labeled with quenched 
fluorophores. The amplification, detection and interpretation of the signals are done automatically by the BD MAX System.



2

BD MAX™ Enteric Parasite Panel
CLSI Laboratory Procedure*

*This “Sample Procedure” is not indicated as a substitute for your facility procedure manual, instrument manual, or reagent labeling/ 
package insert. This “Sample Procedure” is intended as a model for use by your facility to be customized to meet the needs of your 
laboratory.
For use with Package Insert “BD MAX Enteric Parasite Panel [REF 443380; P0199(02) 2016-03]”.

PRINCIPLES OF THE PROCEDURE
Stool specimens are collected from patients and transported to the laboratory in a clean container, unpreserved or 10% formalin 
fixed. The specimen is vortexed and a 10 μL loop is inserted to the depth of the loop into the specimen, and expressed using a 
swirling motion into a BD MAX Sample Buffer Tube. The Sample Buffer Tube is closed with a septum cap and then heated on the 
BD Pre-warm Heater to facilitate lysis of the parasite organisms. The Sample Buffer Tube is then vortexed and transferred to the 
BD MAX System. Once the work list is generated and the sample is loaded on the BD MAX instrument with a BD MAX Enteric 
Parasite Panel Unitized Reagent Strip and PCR Cartridge, the run is started and no further operator intervention is required. 
The BD MAX System automates sample preparation, including target organism lysis, DNA extraction and concentration, reagent 
rehydration, target nucleic acid sequence amplification and detection using real-time PCR. The interpretation of the signal is 
performed automatically by the BD MAX System. The assay also includes a Sample Processing Control that is provided in the 
Extraction Tube and subjected to extraction, concentration and amplification steps. The Sample Processing Control is incorporated 
into the lysis, extraction, concentration and amplification steps to monitor for the presence of potential inhibitory substances as well 
as system or reagent failures.
Following enzymatic cell lysis at an elevated temperature, the released nucleic acids are captured on magnetic affinity beads. The 
beads, with the bound nucleic acids, are washed and the nucleic acids are eluted by heat and high pH in Elution Buffer. Eluted 
DNA is neutralized and transferred to the Master Mix Tube to rehydrate the PCR reagents. After rehydration, the BD MAX System 
dispenses a fixed volume of PCR-ready solution into the BD MAX PCR Cartridge. Microvalves in the BD MAX PCR Cartridge are 
sealed by the system prior to initiating PCR to contain the amplification mixture thus preventing evaporation and contamination.
The amplified DNA targets are detected using hydrolysis (TaqMan®) probes, labeled at one end with a fluorescent reporter dye 
(fluorophore) and at the other end with a quencher moiety. Probes labeled with different fluorophores are used to detect amplicons 
for enteric parasite targets and the Sample Processing Control in four different optical channels of the BD MAX System: Giardia 
lamblia target amplicons are detected in the FAM channel, Cryptosporidium hominis/parvum target amplicons are detected in the 
ROX channel, Entamoeba histolytica target amplicons are detected in the VIC channel and Sample Processing Control amplicons 
are detected in the Cy5.5 channel. When the probes are in their native state, the fluorescence of the fluorophore is quenched due 
to its proximity to the quencher. However, in the presence of target DNA, the probes hybridize to their complementary sequences 
and are hydrolyzed by the 5’–3’ exonuclease activity of the DNA polymerase as it synthesizes the nascent strand along the DNA 
template. As a result, the fluorophores are separated from the quencher molecules and fluorescence is emitted. The BD MAX 
System monitors these signals at each cycle and interprets the data at the end of the program to report the final results.

REAGENTS AND MATERIALS

REF Contents Quantity

443380

BD MAX™ Enteric Parasite Master Mix (A7)
Oven-dried PCR Master Mix containing TaqMan specific molecular probes and primers along with Sample 
Processing Control-specific TaqMan probe and primers.

24 tests

BD MAX™ Enteric Parasite Unitized Reagent Strips
Unitized Reagent Strip containing all the liquid reagents and disposable pipette tips necessary for DNA
Extraction.

24 tests

BD MAX™ Enteric Parasite Extraction Tube (B2)
Oven-dried pellet containing DNA magnetic affinity beads, protease reagents and Sample Processing
Control.

24 tests

BD MAX™ Enteric Parasite Sample Buffer Tube 24 tests
Septum Caps 25

EQUIPMENT AND MATERIALS REQUIRED BUT NOT PROVIDED
• BD Pre-warm Heater (BD Diagnostic Systems Catalog no. 443159)
• BD MAX™ PCR Cartridges (BD Diagnostic Systems Catalog no. 437519)
• VWR Multi-Tube Vortex Mixer or equivalent
• Vortex Genie 2 or equivalent
• Nalgene™ Cryogenic Vial Holder or equivalent
•  Disposable gloves, powderless
• 10 μL loops (BD Diagnostic Systems Catalog no. 220216)
For unpreserved stool specimen types:
• Dry, clean containers for the collection of stool specimens
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For 10% formalin-fixed stool specimen types:
• 10% formalin transport (15 mL)

WARNINGS AND PRECAUTIONS

Danger H319 Causes serious eye irritation.
H360 May damage fertility or the unborn child. 
P280 Wear eye protection/face protection.
P305+P351+P338 “IF IN EYES: Rinse cautiously with water for several minutes. Remove contact 
lenses, if present and easy to do. Continue rinsing.”
P405 Store locked up.
P501 Dispose of contents/container in accordance with local/regional/national/international 
regulations.

• The BD MAX Enteric Parasite Panel is for in vitro Diagnostic Use.
• State and local public health authorities have published guidelines for notification of reportable diseases in their jurisdictions, 

including but not limited to Giardia, Cryptosporidium and Entamoeba to determine necessary measures for verification of results 
to identify and trace outbreaks. Laboratories are responsible for following their state or local regulations for submission of 
clinical material or isolates on positive specimens to their state public health laboratories.

• Precaution related to Public Health Reporting: Local, state and federal regulations for notification of reportable disease are 
continually updated and include a number of organisms for surveillance and outbreak investigations.18,19 Additionally, the 
Centers for Disease Control (CDC) recommends that when pathogens from reportable diseases are detected by a culture 
independent diagnostic test (CIDT), the laboratory should facilitate obtaining the isolate or clinical materials for submission 
to the appropriate public health laboratory to aid in outbreak detection and epidemiological investigations. Laboratories are 
responsible for following their state and/or local regulations and should consult their local and/or state public health laboratories 
for isolate and/or clinical sample submission guidelines.

• Do not use expired reagents and/or materials.
• Do not use the kit if the label that seals the outer box is broken upon arrival.
• Do not use reagents if the protective pouches are open or broken upon arrival.
• Do not use reagents if desiccant is not present or is broken inside reagent pouches.
• Do not remove desiccant from reagent pouches.
• Close protective pouches of reagents promptly with the zip seal after each use. Remove any excess air in the pouches prior to 

sealing.
• Protect reagents against heat and humidity. Prolonged exposure to humidity may affect product performance.
• Do not use reagents if the foil has been broken or damaged.
• Do not mix reagents from different pouches and/or kits and/or lots.
• Do not interchange or reuse caps, as contamination may occur and compromise test results.
• Check Unitized Reagent Strips for proper liquid fills (ensure that the liquids are at the bottom of the tubes) (refer to Figure 1).
• Check Unitized Reagent Strips to ensure that all pipette tips are present (refer to Figure 1).
• Proceed with caution when using chemical solutions as Master Mix and Extraction Tube barcode readability may be altered.
• Good laboratory technique is essential to the proper performance of this assay. Due to the high analytical sensitivity of this test, 

extreme care should be taken to preserve the purity of all materials and reagents.
• In cases where other PCR tests are conducted in the same general area of the laboratory, care must be taken to ensure that the 

BD MAX Enteric Parasite Panel, any additional reagents required for testing, and the BD MAX System are not contaminated. 
Avoid microbial and deoxyribonuclease (DNase) contamination of reagents at all times. Gloves must be changed before 
manipulating reagents and cartridges.

• To avoid contamination of the environment by amplicons, do not break apart the BD MAX PCR Cartridges after use. The seals 
of the BD MAX PCR Cartridges are designed to prevent contamination.

• Performing the BD MAX Enteric Parasite Panel outside the recommended time ranges can produce invalid results. Assays not 
performed within the specified time ranges should be repeated.

• Additional controls may be tested according to guidelines or requirements of local, state, provincial and/or federal regulations or 
accrediting organizations.

• Always handle specimens as if they are infectious and in accordance with safe laboratory procedures such as those described 
in the CLSI Document M2910 and in Biosafety in Microbiological and Biomedical Laboratories.11

• Wear protective clothing and disposable gloves while handling all reagents.
• Wash hands thoroughly after performing the test.
• Do not pipet by mouth.



4

BD MAX™ Enteric Parasite Panel
CLSI Laboratory Procedure*

• Do not smoke, drink, chew or eat in areas where specimens or kit reagents are being handled.
• Dispose of unused reagents and waste in accordance with local, state, provincial and/or federal regulations.
• Consult the BD MAX System User’s Manual12 for additional warnings, precautions and procedures.

STORAGE AND STABILITY
Collected specimens, either unpreserved or 10% formalin fixed stool, should be kept between 2 °C and 25 °C during transport. 
Protect against freezing or exposure to excessive heat.
Specimens, either unpreserved or 10% formalin fixed stool, can be stored for up to 120 hours (5 days) at 2–8 °C or for a maximum 
of 48 hours at 2–25 °C before testing.
Prior to or following pre-warm, inoculated Sample Buffer Tubes can be stored for testing (or retesting) for a total of up to:

Time Temperature

120 hours (5 days) 2–8 °C

48 hours 2–25 °C

BD MAX Enteric Parasite Panel components are stable at 2–25 °C through the stated expiration date. Do not use expired 
components.
BD MAX Enteric Parasite Master Mix and Extraction Tubes are provided in sealed pouches. To protect product from humidity, 
immediately re-seal after opening. Reagent Tubes are stable for up to 14 days at 2–25 °C after initial opening and re-sealing or until 
the expiration date, whichever comes first.

INSTRUCTIONS FOR USE
Specimen Collection/Transport
In order to obtain an adequate specimen, the procedure for specimen collection must be followed closely. Stool specimens are 
collected according to the following procedure:
• Unpreserved specimens: Transfer the stool specimen to a dry, clean container. Avoid contamination with water or urine. Label 

the container and transport to the laboratory according to institutional standard operating procedures (refer to the Storage and 
Stability section). Avoid mixing toilet paper, water or soap with the specimen.

• 10% formalin-fixed specimens: Transfer the stool specimen into the fixative device according to the manufacturer’s instructions. 
Avoid contamination with water or urine. Label the container and transport to the laboratory according to institutional standard 
operating procedures (refer to the Storage and Stability section). Avoid mixing toilet paper, water or soap with the specimen.

Specimen Preparation
1. Label a bar-coded BD MAX Sample Buffer Tube (clear cap) with the appropriate specimen identification. Do not obscure the 

barcode.
2. Vortex unpreserved or fixed specimens at high speed for 15 seconds. Use caution when opening vortexed specimens as 

material may adhere to the container lid.
3. Remove the clear cap from the Sample Buffer Tube.
4. Inoculation of BD MAX Sample Buffer Tube:

a. For unpreserved stool specimens:
i. Insert a 10 μL disposable inoculation loop until the entire loop portion is submerged in the specimen. Do not insert  

beyond the loop as any additional stool on the shaft can overload the PCR reaction.
ii. Insert the loaded loop into the Sample Buffer Tube and express the specimen using a swirling motion.
iii. Remove and discard the loop.
 NOTE: It is not necessary to remove the entire specimen from the loop. The resultant Sample Buffer Tube solution 

should not be darker than a “tea-stained” color.
b. For 10% formalin-fixed stool specimens:

i. Insert a 10 μL disposable inoculation loop until the entire loop portion is submerged in the specimen. Formation of a  
stable bubble in the loop may be difficult to obtain with fixed specimens.

ii. Insert the loaded loop into the Sample Buffer Tube and express the specimen using a swirling motion.
iii. Remove and discard the loop.

5. Recap the inoculated Sample Buffer Tube using a blue Septum Cap.
6. Prepare any additional samples for testing by repeating Steps 1 through 5, and then proceed to BD Pre-warm Heater Operation. 
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BD Pre-warm Heater Operation
(Refer to the BD Pre-warm Heater Manual13 for operating instructions.)
1. Select the <BD MAX Ent Parasite > option on the Run>Worklist Panel.
2. Select the kit lot number for the BD MAX Enteric Parasite (for lot traceability) (note the kit LOT information needs to be scanned 

in separately prior to looking it up in the pending worklist).
 NOTE: Ensure Lot Number tracking is enabled in Configuration > System.
3. Enter the barcode from each BD MAX Enteric Parasite Panel Sample Buffer Tube in the Sample Tube field using the barcode 

scanner or by manual entry along with the patient accession ID.
4. The pending worklist now will be updated and display a check box for the Pre-warm step to be scheduled.
5. Schedule the sample by checking the box in the worklist.
6. Place the BD MAX Enteric Parasite Panel Sample Buffer Tube (containing the sample) on the BD Pre-warm Heater. The station 

accommodates up to 24 Sample Buffer Tubes.
7. Close the lid on the BD Pre-warm Heater and select ‘Start Pre-warm’ on the Run>Worklist Panel. A specific BD MAX Enteric 

Parasite Panel heating and cooling profile is started.
 NOTE: Confirm tubes were physically placed in the BD Pre-warm rack and that the rack was loaded in the BD Pre-warm 

Heater, then select OK to the Start Pre-warm message.
8. The completion time of the Pre-warm run will display on the Status screen and the worklist screen will indicate the Pre-warm is 

“In progress.”
9. In the worklist screen, the selected sample/test will be displayed as ‘Pre-warm Complete’ upon successful Pre-warm.
10. After successful completion of the Pre-warm step, remove the Sample Buffer Tube from the BD Pre-warm Heater and briefly 

vortex each Sample Buffer Tube for 5 seconds or, alternatively, place all Sample Buffer Tubes on a multi-vortexer for up to 1 
minute.

11. Proceed to the BD MAX System Operation to set up the BD MAX System Rack.

NOTE: In the event of an unsuccessful Pre-warm step, the BD MAX System Timer Status will display Failed / Cooling. It 
may be necessary to repeat the Pre-warm step prior to testing on the BD MAX System. Upon completion of the Pre-warm 
failure cooling step , consult the worklist screen. If the Pre-warm status displays “Failed” for the samples in question, 
the Pre-warm step must be repeated. If the Pre-warm status displays “Complete”, testing of these tubes with the BD MAX 
Enteric Parasite Panel may proceed.
NOTE: The BD MAX Enteric Parasite Panel can only be performed after successful completion of the Pre-warm step 
above. Samples that have completed the Pre-warm cycle successfully do not need to be reheated in the event retesting is 
necessary (refer to the Storage and Stability section).
NOTE: For laboratories with more than one BD MAX System and BD Pre-warm Heater, samples must be tested and/or 
retested on the same BD MAX System on which the pre-warm step was performed.
NOTE: Following Pre-warm, testing of the BD MAX Enteric Parasite Panel must be performed within the timeframes 
specified under Storage and Stability. If retesting is necessary, re-vortex sample(s).

BD MAX System Operation
NOTE: Refer to the BD MAX System User’s Manual12 for detailed instructions (Operation section).
NOTE: One (1) Sample Buffer Tube, one (1) Septum Cap, one (1) Master Mix (A7), one (1) Extraction Tube (B2) and one 
(1) Unitized Reagent Strip are required for each specimen and each External Control to be tested. Set aside the required 
number of BD MAX materials from their protective pouches or boxes. To store opened Master Mix or Extraction Tube 
pouches, remove excess air and close using the zip seal, ensuring that the desiccant pack is present in the pouch.
1. Power on the BD MAX System (if not already done) and log in by entering <user name> and <password>.
2. Gloves must be changed before manipulating reagents and cartridges.
3. Remove the required number of Unitized Reagent Strips from the BD MAX Enteric Parasite Panel kit. Gently tap each Unitized 

Reagent Strip onto a hard surface to ensure that all liquids are at the bottom of the tubes.
4. Remove the required number of Extraction Tube(s) and Master Mix Tube(s) from their protective pouches. Remove excess air, 

and close pouches with the zip seal.
5. For each sample to be tested, place one (1) Unitized Reagent Strip on the BD MAX System Rack, starting with Position 1 of 

Rack A.
6. Snap one (1) Extraction Tube (white foil) into each Unitized Reagent Strip in Position 1 as shown in Figure 1.
7. Snap one (1) Master Mix Tube (green foil) into each Unitized Reagent Strip in Position 2 as shown in Figure 1.
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Figure 1: Snap BD MAX Enteric Parasite Panel Extraction Tubes and Master Mix Tubes into Unitized Reagent Strips

8. Place the Sample Buffer Tubes in the BD MAX System Rack(s) corresponding to the Unitized Reagent Strips assembled in 
steps 5 to 7.

 NOTE: Place the Sample Buffer Tubes in the sample rack(s) with the 1D barcode labels facing outward (this makes 
scanning Sample Buffer Tubes easier during sample login).

9. Place the required number of BD MAX PCR Cartridge(s) into the BD MAX System (refer to Figure 2).
• Each cartridge accommodates 2 runs of up to 12 samples for a total of 24 samples.
• The BD MAX System will automatically select the position and row on the PCR Cartridge for each run.
• PCR Cartridges are used on a per-run AND rack basis (2 runs per cartridge and 1 cartridge per rack).

 

Figure 2: Load BD MAX PCR Cartridges

10. Load rack(s) onto the BD MAX System (refer to Figure 3).
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Side A                           Side B
Figure 3: Load Rack(s) onto BD MAX System

11. Close the BD MAX System lid and click <Start> to begin processing.
12. At the end of the run, check results immediately or store Sample Buffer Tubes at 2–8 °C for up to 120 hours (5 days) 

OR at 2–25 °C for a maximum of 48 hours until the results are checked.

NOTE: If a septum cap was damaged during the run, replace it with a new one before storing the sample.
NOTE: Prepared BD MAX Enteric Parasite Panel Sample Buffer Tubes can be stored at 2–8 °C for up to 120 hours (5 
days) OR at 2–25 °C for a maximum of 48 hours after the sample has been added to the Sample Buffer Tube. When an 
Indeterminate (IND), Unresolved (UNR), or Incomplete (INC) result is obtained, or when an External Control failure occurs, 
a repeat test from the prepared Sample Buffer Tube must be performed within this timeframe (refer to the Repeat Test 
Procedure section).

RESULTS INTERPRETATION
Results are available on the <Results> tab in the <Results> window on the BD MAX System monitor. The BD MAX System 
software automatically interprets test results. Results are reported for each of the analytes and for the Sample Processing Control. A 
test result may be called NEG (Negative), POS (Positive) or UNR (Unresolved) based on the amplification status of the target and of 
the Sample Processing Control. IND (Indeterminate) or INC (Incomplete) results are due to BD MAX System failure. In the case of a 
partial UNR, where one or more targets have a POS result and all other targets have a UNR result, no targets will be called NEG.

Assay Result 
Reported Interpretation of resulta

Glamb POS Giardia lamblia DNA Detected
Glamb NEG No Giardia lamblia DNA Detected

Glamb UNR Unresolved – inhibitory specimen or reagent failure; no target or Sample Processing Control amplification

Crypto POS Cryptosporidium parvum or hominis DNA Detected
Crypto NEG No Cryptosporidium parvum or hominis DNA Detected
Crypto UNR Unresolved – inhibitory specimen or reagent failure; no target or Sample Processing Control amplification
Ehist POS Entamoeba histolytica DNA Detected
Ehist NEG No Entamoeba histolytica DNA Detected
Ehist UNR Unresolved – inhibitory specimen or reagent failure; no target or Sample Processing Control amplification

IND Indeterminate result due to BD MAX System failure
(with Warning or Error Codesb )

INC Incomplete Run
(with Warning or Error Codesb )

a BD MAX Enteric Parasite Panel results may be used to guide the level of precautions in accordance with institutional programs and practices.
b Refer to the Troubleshooting section of the BD MAX System User’s Manual12 for interpretation of warning and error codes.
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QUALITY CONTROL
Quality control procedures monitor the performance of the assay. Laboratories must establish the number, type and frequency 
of testing control materials according to guidelines or requirements of local, provincial, state, federal and/or country regulations 
or accreditation organizations in order to monitor the effectiveness of the entire analytical process. For general Quality Control 
guidance, the user may wish to refer to CLSI MM314 and EP12.15

1. External Control materials are not provided by BD. External Positive and Negative Controls are not used by the BD MAX 
System software for the purpose of sample test result interpretation. External Controls are treated as if they were patient 
samples. Refer to the table in the Results Interpretation section for the interpretation of External Control assay results.

2. One (1) External Positive Control and one (1) External Negative Control should be run at least daily until adequate process 
validation is achieved on the BD MAX System in each laboratory setting. Reduced frequency of control testing should be in 
accordance with applicable regulations.

3. The External Positive Control is intended to monitor for substantial reagent failure. The External Negative Control is intended to 
detect reagent or environmental contamination (or carry-over) by target nucleic acids.

4. Various types of External Controls are recommended to allow the user to select the most appropriate for their laboratory quality 
control program.
a. External Negative Control: A non-inoculated BD MAX Enteric Parasite Panel Sample Buffer Tube. BD recommends 

that the External Negative Control be prepared prior to the External Positive Control in order to reduce the potential for 
contamination as a result of control preparation.

b. External Positive Control: Due to lack of commercial availability of organism oocysts/cysts for all targets and burdensome 
culture methods for the trophozoite form of the target organisms, BD recommends genomic DNA preparations according to 
Table 1 below.

Table 1: Commercially Available Strains for External Positive Control

External Positive Control Strain Genomic DNA concentration

Giardia intestinalis (Lambl)
(ATCC® 30888D) 2,475 pg/mL

Cryptosporidium parvum
(ATCC PRA-67D) 11,025 pg/mL

Entamoeba histolytica
(ATCC 30459D 150 pg/mL

NOTE: When stored as recommended by the manufacturer, the quantified stock solutions of genomic DNA may be used to 
prepare multiple mixtures as described below.

(1) If the item is received in a dried form, rehydrate the contents of the vial, as indicated in the vendor’s product sheet, with 
50 μL of 1X TE Buffer (10 mM Tris-HCl, 1 mM EDTA, pH=8.0, Molecular Biology Grade).

(2) Quantify each DNA preparation by spectrophotometry using absorbance at 260 nm.
(3) Prepare a mixture of the three DNA preparations, by serial dilution in 1X TE buffer, according to the final concentrations of 

the genomic DNA listed in the table above.
(4) Vortex the solution to mix well and deliver 10 μL of the solution to the corresponding BD MAX Enteric Parasite Panel 

Sample Buffer Tube using a calibrated pipette. The genomic DNA from each target organism will be present at 5X its 
specific LoD in the Sample Buffer Tube.

(5) Recap the Sample Buffer Tube with a blue septum cap and vortex the tube for 5 seconds.

5. All External Controls should yield the expected results (positive for External Positive Control, negative for External Negative 
Control) and no failed external controls (Unresolved, Indeterminate or Incomplete results).

6. An External Negative Control that yields a positive test result is indicative of a specimen handling and/or contamination event. 
Review the specimen handling technique to avoid mix-up and/or contamination. An External Positive Control that yields a 
negative result is indicative of a specimen handling/ preparation problem or reagent failure. Review the specimen handling/
preparation technique.

7. An External Control that yields an Unresolved, Indeterminate or Incomplete test result is indicative of a reagent or a BD MAX 
System failure. Check the BD MAX System monitor for any error messages. Refer to the System Error Summary section of the 
BD MAX System User’s Manual13 for interpretation of warning and error codes. If the problem persists, use reagents from an 
unopened pouch or use a new assay kit.

8. Each Extraction Tube contains a Sample Processing Control which is a plasmid containing a synthetic target DNA sequence. 
The Sample Processing Control is extracted, eluted, and amplified along with any DNA present in the processed specimen, 
ensuring the predictivity of the assay The Sample Processing Control monitors the efficiency of DNA capture, washing and 
elution during the sample processing steps, as well as the efficiency of DNA amplification and detection during PCR analysis. 
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If the Sample Processing Control result fails to meet the acceptance criteria, the result of the specimen will be reported 
as Unresolved; however, any positive (POS) assay results will be reported and no targets will be called negative (NEG). 
An Unresolved result is indicative of specimen-associated inhibition or reagent failure. Repeat any specimen reported as 
Unresolved according to the Repeat Test Procedure section below.

REPEAT TEST PROCEDURE
NOTE: Sufficient volume is available for one repeat test from the Sample Buffer Tube. For Sample Buffer Tubes stored at 
2–25 °C, retesting must be performed within 48 hours following the initial Sample Buffer Tube inoculation with the sample 
and pre-warming. Alternatively, for Sample Buffer Tubes stored at 2–8 °C, retesting must be performed within 120 hours 
(5 days). The remaining stool specimen may also be used for repeat testing within 5 days of collection if stored at 2–8 °C 
or within 48 hours if stored at 2–25 °C.
NOTE: New samples may be tested in the same run with repeat samples.
Unresolved Result
Unresolved results may be obtained in the event that specimen-associated inhibition or reagent failure prevents proper target or 
Sample Processing Control amplification. If the Sample Processing Control does not amplify, the sample will be reported as UNR; 
however, any positive (POS) assay results will be reported and no targets will be called NEG.
The BD MAX System reports results for each target individually and a UNR result may be obtained for one or more BD MAX Enteric 
Parasite Panel targets. In the case of a complete UNR, where all targets have a UNR result, it is necessary to repeat the test. In the 
case of a partial UNR, when one or more targets have a POS result and other targets have a UNR result, it is recommended that the 
test be repeated as described above. In rare cases, discrepant results may be observed when a repeat test is run for those targets 
that were initially reported as POS. Follow appropriate procedures in accordance with current laboratory procedures.
Sample(s) can be repeated from their corresponding Sample Buffer Tubes within the timeframes defined above. Vortex the 
sample(s) for one (1) minute and restart from the BD MAX System Operation section. The remaining stool specimen may also 
be used for repeat testing with a new Sample Buffer Tube within the timeframes defined above. Restart from the Specimen 
Preparation section.

Indeterminate Result
Indeterminate results may be obtained in the event that a System failure occurs. Sample(s) can be repeated from their 
corresponding Sample Buffer Tubes within the timeframe defined above. Vortex the sample(s) for one (1) minute and restart from 
the BD MAX Operation section. The remaining stool specimen, with a new Sample Buffer Tube, may also be used for repeat testing 
within the timeframe defined above. Restart from the Specimen Preparation section. For the interpretation of warning or error code 
messages, refer to the BD MAX System User’s Manual12 (Troubleshooting section).

Incomplete Result
Incomplete results may be obtained in the event that the Specimen Preparation or the PCR failed to complete. Sample(s) can be 
repeated from their corresponding Sample Buffer Tubes within the allowed timeframes defined above. Vortex the sample(s) for one 
(1) min and restart from BD MAX Operation section. The remaining stool specimen may also be used for repeat testing with a new 
Sample Buffer Tube within the timeframes defined above. Restart from the Specimen Preparation section. For the interpretation of 
warning or error code messages, refer to the BD MAX System User’s Manual12 (Troubleshooting section).

External Control Failure
External Controls should yield expected results when tested. If samples have to be repeated due to an incorrect External Control 
result, they should be repeated from their Sample Buffer Tube along with freshly prepared External Controls within the allowed 
timeframes defined above. Vortex the samples for one (1) min and restart from the BD MAX Operation section.

Pre-warm Failure
In the event of a Pre-warm failure, affected Sample Buffer Tubes should be left in the Pre-warm station for the full 30 minute cooling 
cycle. Once the cooling cycle has completed, restart the Pre-warm procedure using the same Sample Buffer Tubes as detailed 
in the BD Pre-warm Heater Operation section, provided the Sample Buffer Tubes meet the time limits defined in the Storage and 
Stability section. If outside the defined Storage and Stability timeframe for Sample Buffer Tubes, prepare new Sample Buffer Tubes 
from the original specimen by restarting from the Specimen Preparation section.

Interfering Substances
Twenty-two (22) biological and chemical substances occasionally used or found in stool specimens were evaluated for potential 
interference with the BD MAX Enteric Parasite Panel near the LOD for each particular target. Included in this study was an 
Antibiotics Mixture, which consisted of a combination of 8 different antibiotics tested simultaneously, with each antibiotic at a 
concentration that may be excreted in a stool specimen. Three of the substances tested exhibited potential interference with the 
BD MAX Enteric Parasite Panel (refer to Table 14). Vagisil* cream demonstrated potential interference at concentrations greater 
than 9% in stool. Whole human blood demonstrated potential interference at concentrations greater than 25% in stool. Additional 
testing with grossly bloody clinical stool specimens showed potential interference in 1 out of a total of 12 specimens tested. 
Substances that demonstrated interference may result in potential unresolved, indeterminate or false negative results.
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Table 14: Endogenous and Commercial Exogenous Substances Tested with the BD MAX Enteric Parasite Panel

Brand Name or Description Result Brand Name or Description Result

Fecal Fat NI Spermicidal Lubricant NI
Human DNA NI Diaper Rash Cream NI

Mucus NI Vagisil* (>9%) I
Whole Blood (>25%) I Anti-Diarrheal (liquid) NI

Hydrocortisone Cream NI Anti-Diarrheal (pill) NI
Antiseptic Towelettes NI Antibiotics Mixture NI

Enema NI Antibiotics Mixture NI
Hemorrhoidal Gel NI Antacids NI
Nystatin Cream NI Non-Steroidal Anti-Inflammatory (NSAID) NI

10% Buffered Formalin NI Topical Antibiotic NI
20% Buffered Formalin NI Grossly Bloody Stool I

I: Interference with BD MAX Enteric Parasite Panel
NI: No reportable interference with BD MAC Enteric Parasite Panel

Mixed Infection/Competitive Interference
The mixed infection/competitive interference study was designed to evaluate the ability of the BD MAX Enteric Parasite Panel 
to detect low positive results in the presence of other targets at high concentrations. Four (4) organisms (Giardia lamblia, 
Cryptosporidium parvum and two preparations of Entamoeba histolytica) were individually prepared at 2X their respective LOD 
to serve as a low target in the BD MAX Enteric Parasite Panel Sample Buffer Tube. A high target mix comprised of the organisms 
representative of the other two BD MAX Enteric Parasite Panel analytes at a concentration of > 1x105 organisms/mL in the Sample 
Buffer Tube was spiked into the Sample Buffer Tube along with 10 μL of unpreserved stool and tested to simulate mixed infections. 
The second target mix for Entamoeba histolytica also contained Entamoeba dispar prepared in the same manner as just described. 
All four low target organisms were successfully detected by the BD MAX Enteric Parasite Panel when combined with their respective 
simulated high target concentration mixed infection preparations.

LIMITATIONS OF THE PROCEDURE
• This product is intended for use only with unpreserved or 10% formalin-fixed human stool specimens. Stool specimens from 

rectal swabs and stools contaminated with barium have not been validated with the BD MAX Enteric Parasite Panel.
• Erroneous results may occur from improper specimen collection, handling, storage, technical error, sample mix-up, or because 

the number of organisms in the specimen is below the analytical sensitivity of the test.
• If the BD MAX Enteric Parasite Panel result is IND, INC or UNR then the test should be repeated.
• A BD MAX Enteric Parasite Panel positive result does not necessarily indicate the presence of viable organisms. It does 

however, indicate the presence of DNA from Giardia lamblia, Cryptosporidium parvum, Cryptosporidium hominis or Entamoeba 
histolytica, allowing for identification of the BD MAX Enteric Parasite Panel organisms.

• Mutations or polymorphisms in primer- or probe-binding regions may affect detection of the target organisms, resulting in a false 
negative result with the BD MAX Enteric Parasite Panel.

• As with all PCR-based in vitro diagnostic tests, extremely low levels of target below the analytical sensitivity of the assay may be 
detected, but results may not be reproducible.

• False negative results may occur due to loss of nucleic acid from inadequate collection, transport or storage of specimens, 
or due to inadequate organism lysis. The Sample Processing Control has been added to the test to aid in the identification of 
specimens that contain inhibitors to PCR amplification. The Sample Processing Control does not indicate if nucleic acid has 
been lost due to inadequate collection, transport or storage of specimens, or whether cells have been inadequately lysed.

• Results from the BD MAX Enteric Parasite Panel should be used as an adjunct to clinical observations and other information 
available to the physician.

• As with all in vitro diagnostic tests, positive and negative predictive values are highly dependent on prevalence. BD MAX Enteric 
Parasite Panel performance may vary depending on the prevalence and population tested.

• BD MAX Sample Buffer Tubes have not been designed to support organism morphology examination. Morphologic examination 
and/or staining must be performed from the original specimen.

• The performance of this test has not been established for monitoring treatment of Giardia lamblia, Cryptosporidium parvum, 
Cryptosporidium hominis or Entamoeba histolytica.

• The BD MAX Enteric Parasite Panel is intended to detect DNA from C. hominis and C. parvum without distinguishing between 
these two species. This test is not intended to detect DNA from other species of Cryptosporidium.

• This test is a qualitative test and does not provide quantitative values nor indicate the quantity of organisms present.
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• The performance of this test has not been evaluated for immunocompromised individuals or for patients without symptoms of 
gastrointestinal infection.

• The effect of interfering substances has only been evaluated for those substances listed in the Interfering Substances section 
below. Potential interference has not been evaluated for substances other than those described in the Interfering Substances 
section.

• Cross-reactivity with organisms other than those listed in the Analytical Specificity section below have not been evaluated.
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