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EVALUATION OF AUTOMATIC CLASS III DESIGNATION FOR 
Simplexa™ HSV 1 & 2 Direct 

DECISION SUMMARY 

A. 510(k) Number:

K133621

B. Purpose for Submission:

De novo request for evaluation of automatic class III designation for the Simplexa™ HSV 1
& 2 Direct

C. Measurand:

Target DNA sequences from conserved regions of the HSV-1 and HSV-2 DNA polymerase
genes.

D. Type of Test:

A real-time Polymerase Chain Reaction (PCR) for the direct amplification, detection and
differentiation of HSV-1 and HSV-2 DNA from unprocessed CSF samples without nucleic
acid extraction.

E. Applicant:

Focus Diagnostics, Inc.

F. Proprietary and Established Names:

Simplexa™ HSV 1 & 2 Direct

G. Regulatory Information:

1. Regulation: 21 CFR 866.3307

2. Classification: Class II (special controls) 

3. Product code: PGH 

4. Panel: Microbiology (83)
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H. Intended Use: 
 

1. Intended use(s): 
 

Simplexa™ HSV 1 & 2 Direct 
The Focus Diagnostics Simplexa™ HSV 1 & 2 Direct is intended for use on the 3M 
Integrated Cycler instrument for the qualitative detection and differentiation of HSV-1 and 
HSV-2 DNA in cerebrospinal fluid (CSF) samples from patients suspected of Herpes 
Simplex Virus (HSV) infections of the central nervous system (CNS). This test is intended 
as an aid in the diagnosis of HSV-1 and HSV-2 infections of the CNS. 

Negative results do not preclude HSV-1 or HSV-2 infection and should not be used as the 
sole basis for treatment or other patient management decisions. 

The assay is not intended for use as a donor screening test. The assay is for professional 
use only. 

 
The Positive Control is intended to be used as a control with the Simplexa™ HSV 1 & 2 
Direct. This control is not intended for use with other assays or systems. 

 
2. Indication(s) for use: 

 
Same as intended use 

 
3. Special conditions for use statement(s): 

 
The SimplexaTM HSV 1 & 2 Direct is for prescription use only in accordance with 21 
CFR 801.109. 

 
4. Special instrument requirements: 

 
To be used with the 3M™ Integrated Cycler with Integrated Cycler Studio Software 
version 5.0 or higher 

I. Device Description: 

Simplexa™ HSV 1 & 2 Direct 
The Simplexa™ HSV 1 & 2 Direct system is a real-time PCR that enables the direct 
amplification, detection and differentiation of HSV-1 and HSV-2 DNA from unprocessed 
CSF samples without nucleic acid extraction. The system consists of the Simplexa™ HSV 1 
& 2 Direct, the 3M Integrated Cycler (with 3M Integrated Cycler Studio Software), the 
Direct Amplification Disc and associated accessories. 

In the Simplexa™ HSV 1 & 2 Direct, bi-functional fluorescent probe-primers are used 
together with corresponding reverse primers to amplify HSV-1, HSV-2 and DNA internal 
control (IC) targets. Well conserved regions of the HSV-1 and HSV-2 DNA polymerase 
genes are targeted to identify HSV-1 and HSV-2 DNA respectively in the specimen. The IC 
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J. Standard/Guidance Documents Referenced: 

Guidance for Industry and FDA Staff: Administrative Procedures for CLIA 
Categorization, May 7, 2008 

Guidance for Industry and FDA Staff: Format for Traditional and Abbreviated 
510(k), August 12, 2005 

Guidance for Industry, FDA Reviewers and Compliance on Off-The-Shelf Software Use in 
Medical Devices, September 9, 1999 

Guidance for Industry: Cybersecurity for Networked Medical Devices Containing Off-The- 
Shelf (OTS) Software, July 18, 2007 

Guidance for the Content of Premarket Submissions for Software Contained in Medical 
Devices, May 11, 2005 

General Principles of Software Validation: Final Guidance for 
Industry and FDA Staff, January 11, 2002 

 
K. Test Principle: 

The Simplexa™ HSV 1 & 2 Direct system is a real-time PCR for the direct amplification, 
detection and differentiation of HSV-1 and HSV-2 DNA from unprocessed CSF specimens 
without nucleic acid extraction. The system consists of the Simplexa™ HSV 1 & 2 Direct, 
the 3M Integrated Cycler (with 3M Integrated Cycler Studio Software), the Direct 
Amplification Disc and associated accessories. 

 
In the Simplexa™ HSV 1 & 2 Direct assay reaction, bi-functional fluorescent probe-primers 
are used together with corresponding reverse primers to amplify HSV-1, HSV-2 and IC 
targets. Well conserved regions of the HSV-1 and HSV-2 DNA polymerase genes are 
targeted to identify HSV-1 and HSV-2 DNA, respectively, in the specimen. An internal 
control is used to detect PCR failure and/or inhibition. The principle of the test and the 
procedural steps are summarized below. 

Specimen Collection: 
The specimen type is CSF. Specimens should be transported on ice and stored at 2 to 8°C for 
up to 7 days post collection. If there is delay for more than 7 days before processing, the 
specimens should be stored at -70°C. 

Real-Time PCR Instrument Setup: 
The 3M Integrated Cycler Operator Manual provides details on how to configure the 3M 
Integrated Cycler Studio Software, to add an assay definition, and to set up and analyze runs 
on the 3M Integrated Cycler. 

Direct Amplification Disc Loading and Real-Time PCR Amplification: 
1. Select samples that need to be tested. 

2. Thaw Reaction Mix vials at room temperature (approximate range 18 to 25°C). Thaw one 
Reaction Mix vial for each sample or control to be tested. 
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3. Scan the barcode on the Simplexa™ HSV 1 & 2 Direct Reaction Mix vial or barcode 
card. 

4. Scan the disc barcode on the Direct Amplification Disc (DAD). 

5. Scan or type in each sample identifier. 

6. For one wedge at a time, peel the adhesive foil back to expose the Sample (SAMPLE) 
and Reaction (R) wells without completely removing the adhesive foil cover (Figures 1 & 
2). Avoid touching the under side of the foil that will be in contact with the wells and disc 
surface. 

7. Ensure that the Reaction Mix is completely thawed. Briefly spin down the tubes as 
needed. (Do not vortex the Reaction Mix). 

8. Use the fixed volume pipette to transfer 50 µL of the Reaction Mix into the Reaction (R) 
well. 

9. Use the fixed volume pipette to transfer 50 µL of sample or control; pipette sample or 
control into the Sample well (SAMPLE). 

10. Cover the wedge sealing the wells with the peeled adhesive foil, pressing down firmly 
near the edge of the wedge. If the original foil is torn, do not load the wells in the wedge. 
Instead load another wedge. 

11. Tear off the tab portion of the foil cover along the perforation. 

12. Repeat steps 6 to 11 for the next sample(s). 

13. Load the sealed Direct Amplification Disc into the 3M Integrated Cycler and start the 
run. 

 
Figure 1 - Disc with pre-use foil lifted from 
Sample and Reaction Wells for wedge #3 

Figure 2 –Sample [SAMPLE] and Reaction 
[R] Wells 

  

 
Interpretation of Results: 
Upon completion of the run, the Integrated Cycler Studio Software automatically calculates 
and displays results. The display presents the user with a separate report box for each of the 
analytes as well as the IC. The IC can be reported as “valid” or “invalid”. 

The software reports one of four possible outcomes for each of HSV-1 and HSV-2 after a run 
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is completed for each sample ID entered: “Detected”, “Not Detected”, “Invalid” or “EC500”. 

a. “Detected” result indicates that HSV-1 and/or HSV-2 DNA were detected in the patient 
sample tested (whether the DNA IC was detected or not detected) 

b. “Not Detected” result indicates that HSV-1 and/or HSV-2 DNA were not detected in the 
patient sample tested whereas the DNA IC was detected. 

c. “Invalid” result points to the inability to detect presence or absence of HSV-1 and/or 
HSV-2 DNA in the patient sample. This result may be due to: 

1. DNA Internal Control (DNA IC) failure, or 
2. Failure to detect sufficient specimen. 

If an invalid result occurs, the sample needs to be re-tested per the instructions provided 
in the device Package Insert. 

d. “EC500” result points to a data quality error for the particular viral analyte(s). The 
software was unable to determine a valid amplification for that analyte(s). The sample 
should be re-tested. 

 
L. Performance Characteristics (if/when applicable): 

1. Analytical performance: 
 

a. Reproducibility 
 

The reproducibility study evaluated the device’s inter-laboratory, inter-assay, and 
intra-assay reproducibility for high negative, low positive (approximately equal to the 
Limit of Detection (LoD)) and moderately positive (approximately 4 times LoD) 
samples for HSV-1 (McIntyre strain) and HSV-2 (G strain) and a positive control. 
The testing panel consisted of a total of 6 samples: a high negative pool containing 
both HSV-1 and HSV-2 targets, a low positive and a moderately positive sample 
separately for each of HSV-1 and HSV-2, and a positive control containing both 
HSV-1 and HSV-2 targets. The samples (except for the positive control) were 
generated by spiking viral stock into CSF that was screened to be negative for both 
analytes. For each sample panel member, two different operators performed two runs 
per day with 3 replicates per run, for five days at each of the three sites. This provided 
a total of 90 (3 sites x 5 days x 2 runs (each by different operator) x 3 replicates) 
replicates per sample panel member over five non-consecutive days. Three sites 
assessed the device's inter-laboratory reproducibility and inter/intra-assay 
reproducibility. Combined results for all sites and results stratified by site are 
presented in the tables below. 

 
 
 
 
 
 

Reproducibility – HSV-1 
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. 

 

 
j. Stability studies 

A real-time stability was completed over a 14 month time period supporting a shelf- 
life claim of 12 months for the Simplexa™ HSV 1 & 2 Direct and the positive 
control. 

k. Carry-over Contamination 

The amplification carry-over for the Simplexa™ assays including the 
DirectSimplexa™ HSV 1 & 2 Direct Simplexa™ HSV 1 & 2 Direct was assessed 
from the Simplexa™ Flu A/B & RSV Direct (K120413). The carry-over study in 
K120413 can be applied to the Simplexa™ HSV 1 & 2 Direct as carry-over 
contamination is not expected to be analyte specific and there have been no hardware 
changes to the instrument since the K120413 clearance. The carry-over study in 
K120413 searched for the presence of contamination in negative samples that were 
adjacent to high positive samples. The study was designed by alternately placing high 
positive and negative samples on each disc. A total of 60 negative samples and 60 
high positive samples were tested across 17 runs using 4 different instruments. The 
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sample size of 60 was chosen to provide an acceptance criterion of > 90% for the 
lower bound of the two-sided 95% Confidence Interval for the observed negative rate 
of the negative samples. This acceptance criterion would be met if no more than one 
of the 60 negative samples gave a “Detected” result indicative of carry-over 
contamination. All 60 negative samples gave a result of “Not Detected” for all three 
target viruses in the K120413 study with a negative rate of 100% and a lower bound 
of the two-sided 95% CI of 94.0%. Therefore, no evidence of carryover was 
observed. 

 
2. Comparison studies: 

 
a. Method comparison with predicate device: 

 
Not applicable. Refer to the Clinical Studies section of this document. 

 
b. Matrix comparison: 

 
Not applicable. 

 
3. Clinical studies: 

 
A total of 219 CSF samples were prospectively or retrospectively collected from patients 
with signs and symptoms of Herpes Simplex Virus (HSV) central nervous system (CNS) 
infection at eight external sites. All sites sent the frozen samples to Focus Diagnostics. 
Two aliquots were prepared from each sample and the samples were then blinded for 
testing. One aliquot was sent to an external testing site for testing with the Simplexa™ 
HSV 1 & 2 Direct. Five external sites, which included four of the collection sites, 
performed testing with the Simplexa™ HSV 1 & 2 Direct. The other aliquot was retained 
at Focus Diagnostics for the comparator PCR/sequencing method. 

 
Results from the Simplexa™ HSV 1 & 2 Direct were compared to results from two 
PCR/bi-directional sequencing assays (comparator). A positive result by the comparator 
is defined as a positive by at least one of the two PCR/bidirectional sequencing assays. 
For a result to be defined as negative by the comparator, both of the two 
PCR/bidirectional sequencing assays should yield negative results. The samples were 
tested using two PCR reactions targeting two distinct regions of the HSV genome 
followed by analysis with two bi-directional sequencing assays. Three hundred (300) 
base-pair dideoxy DNA sequencing assays were validated for two different HSV gene 
targets. SYBR Green PCR using extracted patient sample DNA was used to test all 
samples. Amplicons from positive samples were used for bidirectional sequencing. 
Sequence requirements had a phred quality score ≥20 (for each base) and a continuous 
read length ≥200 and a 2x coverage ≥180. Sequence alignments were analyzed against 
the GenBank database using the BLAST search program to determine if the patient 
sample was positive for HSV-1 or HSV-2. 

Neural imaging/clinical impression results documented in a case report form (CRF) as 
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explanation of the methodology including primer design and selection. 

(ii) Detailed documentation from the following analytical and clinical 
performance studies: Analytical sensitivity (Limit of Detection), reactivity, 
inclusivity, precision, reproducibility, interference, cross reactivity, carry-
over, and cross contamination. Documentation must also document reagent 
and sample stability recommendations. 

(iii) Detailed documentation from a clinical study. The study, performed on a 
study population consistent with the intended use population, must compare 
the device performance to the results of two PCR methods followed by 
bidirectional sequencing.  

(iv) Documentation of an appropriate end user device training program that will 
be offered as part of efforts to mitigate the risk of failure to correctly 
operate the instrument. 

(v) Quality assurance protocols and a detailed documentation for device 
software, including standalone software applications and hardware-based 
devices that incorporate software. 

(2) The labeling required under § 809.10(b) of this chapter must include: 

(i) A detailed explanation of the interpretation of results and acceptance 
criteria. 

(ii) A limiting statement that negative results do not preclude HSV-1 or HSV-2 
infection and should not be used as the sole basis for treatment or other 
patient management decisions. 




