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CLIA Waiver by Application Approval Determination 

Decision Summary 

 

A. Document Number 

CW190007 

B. Parent Document Number 

K173398 

C. CLIA Waiver Type: 

CLIA Waiver by Application 

D. Applicant 

Cepheid 

E. Proprietary and Established Names 

Xpert Xpress Strep A 
GeneXpert Xpress System 
GeneXpert Xpress II instrument 
GeneXpert Xpress IV instrument 

F.  Measurand (analyte) 

Conserved DNA sequence of the Streptococcus pyogenes bacterial genome 

G.  Sample Type(s) 

Direct throat swabs 

H. Type of Test 

Qualitative Real-Time Polymerase Chain Reaction (PCR) 

I. Test System Description 

1. Overview 

The Cepheid Xpert Xpress Strep A test is an automated real-time polymerase chain 
reaction (PCR) in vitro diagnostic test for qualitative detection of Streptococcus pyogenes 



Doc ID 05021 v2.01 
 

2 

DNA directly from throat swab specimens from patients with signs and symptoms of 
pharyngitis.  

The assay uses a single use disposable cartridge that has a separate section for specimen 
loading. The cartridge contains all PCR reagents and it is where the PCR reaction takes 
place. Throat swab specimen are collected using the Copan Liquid Amies Elution Swab 
(ESwab) collection medium. The sample is mixed by shaking and 300µl is added to the 
Xpert Xpress Strep A cartridge using a disposable transfer pipette. Once the cartridge is 
loaded into a GeneXpert Xpress module and the test is initiated by the operator, all the 
steps associated with sample processing, PCR amplification/detection and result 
interpretation occur automatically. 

The GeneXpert Xpress System performs all assay steps from clinical sample to reporting 
assay results automatically.  A Sample Processing Control (SPC) and a Probe Check 
Control (PCC) are also included in the cartridge.  The SPC is present to control for 
adequate processing of the target viruses and to monitor for the presence of inhibitors in 
the PCR reaction.  The PCC verifies reagent rehydration, PCR tube filling in the 
cartridge, probe integrity, and dye stability. 
 
The GeneXpert Xpress System, comprised of the GeneXpert Dx System GX-II, which 
has two modules capable of performing separate sample preparation, real-time PCR, and 
RT-PCR tests, or the GX-IV which has four modules.  Each module contains a syringe 
drive for dispensing fluids (i.e., the syringe drive activates the plunger that works in 
concert with the rotary valve in the cartridge to move fluids between chambers), an 
ultrasonic horn for lysing cells, and a proprietary thermocycler for performing real-time 
PCR, RT-PCR, and detection. 
 
The single-use, multi-chambered fluidic cartridge is designed to complete sample 
preparation and real-time PCR for the detection of genomic DNA S. pyogenes in 
approximately 24 minutes or less. The assay results are automatically generated at the 
end of the process and provided in a report that can be viewed and printed. 

This device was previously cleared and CLIA waived for use with throat swab specimens 
(K173398/CW170014). The current submission is to modify the GeneXpert Xpress 
System to move from a separate tablet computer connected to the GeneXpert Dx GX- IV 
instrument to a hub with an integrated computer and screen connected to the GeneXpert 
Dx GX-IV instrument. The hub and integrated computer are incorporated into the 
GeneXpert Dx GX-IV, not the GX-II. The software version has also been updated from 
Xpress version 5.0 to Xpress version 6.0.  Software changes involved improving the 
graphic user interface, allowing bi-directional connection to a LIS (Laboratory 
Information System) and connection to a proprietary core library.  The software changes 
will affect both the non-hub versions of the GX-II and GX-IV and the hub version of the 
GX-IV. The old and the new versions of the instruments are shown in Figure 1 below. 
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• Technical or specialized training is not required for troubleshooting or error 
code interpretation. If an error code is shown, simple on-screen instructions 
are provided to the operator. 

• There are no required electronic or mechanical maintenance tasks.  System Control 
Checks for temperature are built-in to ensure the instrument is operating within 
validated heating and cooling specifications. 

• The GeneXpert Xpress System performs automated analysis of test results and eliminates 
subjectivity associated with visual reading of results by the end-user. The operator simply 
conducts basic cleaning procedures and should perform system check annually for 
calibration. The annual performance check is performed using Xpert Check kit provided 
separately from the GeneXpert Xpress instruments. If an error code is shown, the 
operator contacts Cepheid for technical support.  

Interpretation of results is automated. Results are displayed on the instrument screen and 
may be printed. No calculation by the operator is required. 

• The Gene Xpert Xpress System screen is designed for ease of use and features a color 
display that facilitates easy-to-read messages. The results are reported on a screen as 
“Strep A DETECTED”, “Strep A NOT DETECTED. Non-reportable results are 
displayed as “NO RESULT-REPEAT TEST” or “INSTRUMENT ERROR” and 
there is no interpretation required by the end-user. Error messages are unambiguous 
and include easy-to-interpret solutions. 

• The Quick Reference instructions and Getting Started Guide are written at a 7th grade 
comprehension level. In addition, the GeneXpert Xpress System software includes an 
instructional video that the operator can watch that demonstrates how to prepare a 
sample, add the sample to the cartridge and load the cartridge into the instrument. 

K. Demonstrating “Insignificant Risk of an Erroneous Result”- Failure Alerts and Fail-
safe Mechanisms 

1. Risk Analysis 

Risk analysis was performed by the firm using the Failure Modes and Effects Analysis 
(FMEA) Method according to ISO 14971; the detailed analysis was included in the 
submission. Potential sources of errors that could adversely affect system performance 
were identified and mitigated first through system design and then through additional 
cautions in the labeling. All risks of harm to the patient or operator were mitigated to an 
acceptable level and were supported by flex studies and/or operator instructions. 

2. Fail-Safe and Failure Alert Mechanisms 

The fail-safe and failure alert mechanisms incorporated into the test system were 
described in CW170014. These have not changed significantly with the update to the 
GeneXpert Xpress GX-IV instrument or the Xpress version 6.0 software update.  
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feedback on the ease of use of the GeneXpert Xpress instrument and the Xpert Xpress 
Strep A Assay. The questionnaire had 22 questions and was split into three distinct 
categories: 1) system set-up (12 questions), 2) system operation and performing a test (six 
questions), 3) results interpretation (10 operators were given four different screen shots 
with results and asked to interpret them). 
 
Based on the 10 operators’ feedback, the system was found to be easy to set up and 
operate, and easy to navigate the on-screen instructions using the hub screen/computer. 
The error messages were easy to understand, and the result screen was clear and easy to 
interpret. Operators also found the Quick Reference Instructions and Getting Started 
Guide easy to understand and follow. 

M. Labeling for Waived Devices 

The labeling consists of: 

a. Package insert,  
b. Quick Reference Instructions (QRI),  
c. Cepheid User’s Getting Started Guide  
d. Cepheid GX Xpress Users Guide  

The following elements are present: 

• The QRI and the Cepheid User’s Getting Started Guide are written at no higher than a 
7th grade reading level and where appropriate. They contain graphic representation of 
system components and procedure steps. 

• The package insert and the QRI identify the test as CLIA waived, and contain a 
statement that a Certificate of Waiver is required to perform the test in a waived 
setting; information on how operators can obtain a certificate is also provided.  

• The package insert and the QRI contain a statement that laboratories with a 
Certificate of Waiver must follow the manufacturer's instructions for performing the 
test. 42 CFR 493.15(e)(1). 

• Instructions for quality control (QC) are integrated with procedural instructions for 
performing the test in both the package insert and the QRI. 

• Appropriate cautions have been added to the Package Insert and Quick Reference 
Instructions to ensure safe use of the product. 

• The results of a Clinical Study that support the determination of eligibility for CLIA 
Waiver are included in the Package Insert. 

• The labeling is sufficient and it satisfies the requirements of 21 CFR Part 809.10.  

N. Conclusion: 

The submitted information in this CLIA waiver application supports a CLIA waiver approval 
decision. 




