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I. Title of Procedure 
Qualitative HIV-1 Early Infant Diagnostic testing using GeneXpert technology 
 

II. Test Summary 
Human Immunodeficiency Virus (HIV) is the etiologic agent of Acquired Immunodeficiency 
Syndrome (AIDS). It can be transmitted through sexual contact, exposure to infected blood or 
blood products, prenatal infection of a fetus, or perinatal or postnatal infection of a newborn.  
Acute HIV infections typically last less than 14 days and are associated with high levels of 
viremia prior to a detectable immune response. Therefore, HIV-1 nucleic acid testing can be 
more sensitive than standard serologic testing in detection of acute infection. Early diagnosis of 
HIV infection in infants is a necessity; however, many patients are lost to follow-up while waiting 
for an Enzyme-Linked ImmunoSorbent Assay (ELISA), which is only accurate beginning in the 15 
to 18 month age range. As a result, HIV-1 nucleic acid testing has been recommended for 
detecting infection in pediatric patients 18 months of age or younger. 
 
The HIV-1 Qual Assay, performed on GeneXpert® Instrument Systems, is a qualitative nucleic 
acid amplification test designed to detect HIV-1 using human whole blood and dried blood spots 
(DBS). The HIV-1 Qual Assay uses reverse transcription polymerase chain reaction (RT-PCR) 
technology to achieve high sensitivity for the qualitative detection of HIV-1 total nucleic acids in 
whole blood or dried blood spot (DBS) specimen types. HIV diagnostics have evolved 
significantly in the past two decades and continue to be significantly important in saving lives of 
millions of HIV infected patients. 

III. Principle 
GeneXpert Instrument Systems automate and integrate sample preparation, nucleic acid 
extraction and amplification, and detection of the target sequence in simple or complex samples 
using real-time reverse transcriptase PCR (RT-PCR). The systems consist of an instrument, 
personal computer, and preloaded software for running tests and viewing the results. The 
systems require the use of single-use disposable GeneXpert cartridges that hold the RT-PCR 
reagents and host the RT-PCR processes. Because the cartridges are self-contained, cross-
contamination between samples is minimized. The HIV-1 Qual Assay includes reagents for the 
detection of HIV-1 total nucleic acids in specimens as well as an internal control to ensure 
adequate processing of the target and to monitor the presence of inhibitors(s) in the RT and PCR 
reactions. The Probe Check Control (PCC) verifies reagent rehydration, PCR tube filling in the 
cartridge, probe integrity, and dye stability. 
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Figure 1: Overview of the GeneXpert test cartridge 

IV. Specimen Handling and Preparation  
o Whole blood should be collected in EDTA tubes and a minimum of 100ul of whole blood 

is required for the HIV-1 Qual Assay.  
o EDTA anticoagulated blood may be stored at 20-35deg for up-to 8hours or at 2-8deg for 

up-to 72hours prior to preparing and testing the specimen. 
o Dried Blood Spots (DBS) collect dried blood spot (DBS) specimens using appropriate 

clinical procedures. DBS should be prepared using Whatman 903filter paper cards or 
equivalent from blood obtained from a heel-, finger- or toe-stick or collected in an 
EDTA-tube. DBS are made by spotting blood inside each delineated 12-millimeter circle 
of the filter paper card. Ensure that the entire circle is covered with blood 
(approximately 60–70μL). A minimum of two circles should be made from each 
specimen to allow for retesting. If whole blood was collected in an EDTA-tube, mix the 
specimen by inverting it 8–10 times before applying it onto the filter. Air-dry the card at 
room temperature for a minimum of three hours. Package each card in individual 
resealable bags with a desiccant sachet in each bag. Freshly drawn specimens in EDTA-
tubes may be held at 20–35 °C for up to 8 hours or at 2–8 °C for up to 72 hours, prior to 
making the DBS. Ship filter paper cards containing DBS to the testing laboratories for 
further processing in individual resealable bags with a desiccant sachet in each bag. The 
cards may be stored at 23–27 °C for up to four weeks. Alternatively, cards may be stored 
at 2–8 °C or -18 °C or colder for up to 12 weeks. 
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V. Quality Control  
Each test includes a Sample Volume Adequacy (SVA), a Sample Processing Control (SPC) and 
Probe Check Control (PCC). 
• Sample Volume Adequacy (SVA): Ensures that the sample was correctly added to the 
cartridge. The SVA verifies that the correct in-volume of sample has been added in the sample 
chamber. The SVA passes if it meets the validated acceptance criteria. 
• Sample Processing Control (SPC): Ensures the sample was correctly processed. The SPC is an 
Armored RNA in the form of a dry bead that is included in each cartridge to verify adequate 
processing of the sample virus. The SPC verifies that lysis of HIV-1 has occurred if the organism is 
present and verifies that the specimen processing is adequate. Additionally this control detects 
specimen-associated inhibition of the RT-PCR reaction. The SPC should be positive in a negative 
sample and can be negative or positive in a positive sample. The SPC passes if it meets the 
validated acceptance criteria. 
• Probe Check Control (PCC): Before the start of the PCR reaction, the GeneXpert Instrument 
System measures the fluorescence signal from the probes to monitor bead rehydration, reaction 
tube filling, probe integrity, and dye stability. The PCC passes if it meets the validated 
acceptance criteria. 
• External Controls: External controls should be used in accordance with NMRL procedures and 
institutions with which they have an understanding (ZINQAP, CDC among other). 
 
 

 
Figure 2: GeneXpert quality control result scenarios 
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VI. Reagents, Materials, & Equipment  
The HIV-1 Qual Assay kit contains sufficient reagents to process 10 specimens or quality control 
samples. The kit contains the following: 

1. 10 HIV-1 Qual Assay Cartridges with Integrated Reaction Tubes. Each cartridge contains:   
o Bead 1, Bead 2, and Bead 3 (freeze-dried)  
o Lysis Reagent (Guanidinium Thiocyanate) 2.0 mL  
o Rinse Reagent 0.5 mL  
o Elution Reagent 1.5 mL  
o Binding Reagent 2.4 mL  
o Proteinase K Reagent 0.48 mL 

2. 10 HIV-1 Qual sample reagent set (sample reagent) 
3. Disposable 1 mL Transfer Pipettes 10 per kit 
4. Disposable 100ul transfer pipettes 
5. CD 1 per kit 

o Assay Definition File (ADF) 
o Instructions to import ADF into GeneXpert software 
o Package Insert 

 
Storage and Handling 

o Store the HIV-1 Qual Assay cartridges at 2–28 °C. 
o Do not open the cartridge lid until you are ready to perform the test. 
o Use cartridge within four hours after opening the cartridge lid. 
o Do not use a cartridge that has leaked or become cloudy. 

 
Materials Required but Not Provided 

o Printer 
o Bleach 
o Eppendorf themomixer and smartblock 
o Forceps, bleach and serviettes 
o DBS collection kit, sterile scissors 

 
Warnings and Precautions 

o Treat all biological specimens, including used cartridges, as if capable of transmitting 
infectious agents. Because it is often impossible to know which might be infectious, all 
biological specimens should be treated with standard precautions. 

o Do not open the HIV-1 Qual Assay cartridge lid except when adding the Sample reagent 
and whole blood or the Sample reagent DBS sample. 

o Do not use a cartridge if it appears wet or if the seal appears to have broken nor a 
cartridge that has been dropped after removing it from packaging 

o Do not shake the cartridge. Shaking or dropping the cartridge after opening the lid may 
yield invalid results. 

o Do not place the sample ID label on the cartridge lid or on the barcode label. 
o Each single-use HIV-1 Qual Assay cartridge is used to process one specimen. Do not 

reuse spent cartridges. 
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o Do not use a cartridge that has a damaged reaction tube. 
o Single-use disposable pipette is used to transfer one specimen. Do not reuse disposable 

pipettes. 
o Wear clean lab coats and gloves. Change gloves between processing each sample. 
o In the event of contamination of the work area or equipment with samples or controls, 

thoroughly clean the contaminated area with a solution of 1:10 dilution of household 
chlorine bleach and then 70% ethanol. Wipe work surfaces dry completely before 
proceeding. 

 

VII. Procedure 

Before starting, remove the vial containing the sample reagent from the kit and allow to adjust 
to room temperature. See Figure 1 below. If the vial has not been stored in an upright position, 
make sure the buffer is settled in the bottom by giving the vial a firm shake. 

                                                              
Figure 1: HIV-1 Qual assay vial Sample reagent 

 
1. Preparing the Cartridge 

Whole blood  
o Wear protective disposable gloves. 
o Inspect the test cartridge for damage. If damaged, do not use it. 

Note There is a thin plastic film that covers the inner ring of 13 ports of the test 
cartridge. This film should not be removed 
o Label the test cartridge with the patient sample ID number 
o Open the lid of the test cartridge. 

o Use the 1 mL transfer pipette provided or an automatic pipette to transfer 750μL of 
the sample reagent into the sample chamber of the cartridge (Figure 3). 

• Option 1: If using the transfer pipette included in the kit (Figure 1), fill to just below the bulb 
but above the line to transfer at least 1 mL plasma from the collection tube into the sample 
chamber of the test cartridge (Figure 2). Do NOT pour the specimen into the chamber! 
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Figure 3: GeneXpert transfer pipette and aerial view of the reaction cartridge 
 

o Close the cartridge lid. 
o Load the cartridge into the GeneXpert instrument or Infinity system. 

 

Dried Blood Spots 
1. Wear protective disposable gloves. 
2. Turn on Thermomixer to heat to 56 °C. 
3. Label the Sample Reagent vial with the specimen identification. 
4. Using sterilized scissors, excise one entire DBS from the filter paper card for each specimen. 
Follow the delineated lines when excising the DBS. If perforated circles are used, use forceps to 
detach the DBS. 
5. Unscrew the lid on the vial containing the Sample Reagent and place one DBS in the vial. If 
DBS does not settle to the bottom, use the backside of the forceps to gently push it down. 
Ensure that the DBS is fully submerged in the Sample Reagent buffer. 
6. Place the vial with the DBS in a Thermomixer and incubate for 15 minutes, at 56 °C and rotate 
at 500 rpm.  
7. Inspect the test cartridge for damage. If damaged, do not use. 
8. Open the cartridge lid. 
9. Use the 1 mL transfer pipette provided (above) or an automatic pipette to transfer all the 
liquid from the lysed DBS specimen into the sample chamber of the cartridge (Figure 3). Ensure 
the pipette is filled above the third mark on the transfer pipette. Avoid suction of the DBS with 
the pipette. Do NOT pour the specimen into the chamber! 
10. Close the cartridge lid. 
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Important Start the test within four hours of adding the sample to the cartridge 

 Important Before starting the test, make sure the HIV-1 Qual Assay Definition File 
(ADF) is imported into the software 

 
Starting the Test 
This section lists the basic steps for running the test. For detailed instructions, see the 
GeneXpert System Operator Manual on the computer desktop. 
a. Turn on the GeneXpert instrument. First turn on the instrument and then turn on the 

computer. The GeneXpert software will launch automatically. If it doesn't, double-click the 
GeneXpert  

b.  Software shortcut icon on the Windows® desktop. 
c. Log on to the GeneXpert Instrument System software using your user name and password. 

Click Create Test 
d. Scan in the Patient ID (optional). If typing the Patient ID, make sure the Patient ID is typed 

correctly. The Patient ID is associated with the test results and is shown in the View Results 
window.  

e. Scan or type in the Sample ID. If typing the Sample ID, make sure the Sample ID is typed 
correctly. The Sample ID is associated with the test results and is shown in the View Results 
window and all reports. The Scan Cartridge dialog box appears. 

f. Scan the barcode on the Xpert® HIV-1 Qual assay cartridge. The Create Test window 
appears. Using the barcode information, the software automatically fills the boxes for the 
following fields: Select Assay, Reagent Lot ID, Cartridge SN, and Expiration Date. 

g. Click Start Test. Enter your password, if requested. 
h. Open the instrument module door with the blinking green light and load the cartridge. 

o Close the door. The test starts and the green light stops blinking. When the test is 
finished, the light turns off. 

o Wait until the system releases the door lock before opening the module door and 
removing the cartridge. 

o The used cartridges should be disposed in the appropriate specimen waste containers 
according to your institution’s standard practices. 

 
 WARNING: GeneXpert HIV Qual and Quant cartridges contain a highly toxic chemical (to 

human and environment), Guanidinium Thiocyanate, and should be disposed of after use, 
in an incinerator capable of reaching 1200oC.  

 

VIII. Interpretation of Results 
Click the View Results icon to view results. 
Upon completion of the test, click the Report button of the View Results window to view and/or 
generate a PDF report file. The test results take approximately 90minutes to be produced 
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The results are interpreted automatically by the GeneXpert Instrument System from measured 
fluorescent signals and embedded calculation algorithms and are clearly shown in the View 
Results window (Figure 5 and Figure 6). Possible results are shown in Table 1. 
 
 
 
Table 1: GeneXpert HIV-1 Qual assay result interpretation 
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Figure 4: GeneXpert HIV-1 Qual Detected HIV 
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Figure 5: GeneXpert Qual HIV not detected 

IX. Possible reasons for repeating the assay 
 
•An INVALID result indicates that the control SPC failed or the sample was not properly 
processed or PCR was inhibited. 
 
•An ERROR result indicates that the assay was aborted. Possible causes include: 
insufficient volume of sample was added, a reagent probe integrity problem was detected, or 
the maximum pressure limit was exceeded. 
 
•A NO RESULT indicates that insufficient data were collected. For example, the operator 
stopped a test that was in progress, a load error occurred, or the software was closed 
prematurely.  
 
Retest Procedure 
For retest of an INVALID, ERROR, or NO RESULT, use a new cartridge and new reagents (do not 
re-use the cartridge). 

1. Remove a new cartridge from the kit. 

2. Section VII on preparing cartridge and starting the test on page 7. 
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