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Quantitative detection of Human Herpes Simplex Virus 1&2 using the

Real-Time PCR STAT-NAT® HSV-1 and STAT-NAT® HSV-2 assays

M. Gramegna, G. Ferri, L. Bavagnoli, M.L. Incandela, D. Rigamonti, M. Ballarini, L. Spinelli
Sentinel CH. SpA, via Robert Koch 2, 20152 Milano, Italy

Y Background: Herpes Simplex Virus 1 and 2 (HSV-1 and HSV-2) are two members of the human Herpesviridae family. Both HSV-1 and HSV-2 are
very common and contagious in humans. About 67% of the world population under the age of 50 has HSV-1. HSV-2 is one of the most common
sexually transmitted infections and more than one-in-six people have it. Symptoms are watery blisters in the skin or mucous membranes of the
mouth, lips, nose, or genitals. HSV-1 and HSV-2 persist in the body by hiding from the immune system in the cell bodies of neurons causing sporadic
episodes of viral reactivation.

Y STAT-NAT® HSV-1 and STAT-NAT® HSV-2 > LINEAR RANGE
Sentinel CH. developed freeze-dried and ready-to-use Kkits that includes all || The linearity of STAT-NAT® HSV-1 or STAT-NAT® HSV-2 was determined
the required elements for the amplification of nucleic acids targets by diluting a plasmid (IDT) containing either HSV-1 or HSV-2 target
(Figure 1). The intended use of these kits is the detection of HSV-1 or regions to create a panel spanning 108 to 5 copies/reaction. HSV-1 or
HSV-2 in human DNA samples extracted from plasma, whole blood, HSV-2 dilutions were tested by using either CFX96 or QS5 (Figure 3).
cerebrospinal fluid (CSF), broncho-alveolar lavage (BAL) and swab. Lincar Range HSV-1 (CFX06) Lincar Range HSV-2 (CFX96)
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Figure 1: HSV-1 and HSV-2 assay components and freeze-dried mixes. 0123455?
Specific sets of primers and probes (FAM) are designed to amplify DNA S— Log Starting Quantiy EE— -8 ering 2™
fragments within HSV-1 or HSV-2 genomes. An additional set of primers e 9595 0 200 Siope= 58 31 09 " A o565 Rr2-0 008 Sopen 451 y-t=s1 20
and probe (HEX/VIC) amplifies a region within human Beta-Globin gene, Lincar Range HSV-1 (GS5) Lincar Range HSV-2 (GS5)
used as an internal amplification control (IC). Viral targets and IC are co- ;
amplified and detected by using CFX96 (Bio-Rad) and QuantStudio5 (QS5, - - -
Applied Biosystems) Real-Time PCR instruments in 90 minutes. o i - el
Four Standards (STD) are included in the kits, which represent 10%, 103, - i s " S
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Figure 3: STAT-NAT® HSV-1 and STAT-NAT® HSV-2 Linear range.

For both STAT-NAT® assays, the linear range was determined between
107 to 10 copies/reaction for CFX96 and between 108 to 10 for QS?5.
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T Ve T The performance of STAT-NAT® HSV-1 or STAT-NAT® HSV-2 was
Figure 2: HSV-1 and HSV-2 Standard Curves. Each point of the Standard Curve has assessed in presence of 103 copies/reaction of other human Herpesviruses
been tested in duplicate. (Table 3).
Several clinical samples obtained from San Raffaele Hospital (HSR - Milan, STAT-NAT® HSV-1 STAT-NAT® HSV-2
Italy) were investigated by using STAT-NAT® HSV-1 or STAT-NAT® HSV-2 TeT—T— erpes Somples ires sype-L e amBREGER
and compared to the Predicate Device "HSV-1/HSV-2 ELITe MGB Kits” JerpSs Srlen it sed LTSN L0 jeries smle s tsed 0 e
(ELITech). HSV-1 or HSV-2 clinical samples quantitation has been 3K Polyomavirus T 5K Polyomavirus o Tt
investigated over STAT-NAT® Standard Curve and the values recovered rloman Herpes Trus type® {8 :E:Hz rloman Herpes Virus type:? e :g:i:z
were in line to the ones obtained with the Predicate Device. Cytomegalovirus No amplification Cytomegalovirus No amplification
) ANALYTICAL SENSITIVITY Table 3: Cross-reactivity of STAT-NAT@ HSV-1 and STA"-NAT® HSV-2.

Limit of Detection (LoD) and Lower Limit of Quantitation (LLoQ) STAT-NAT® kits proved to be specific either for HSV-1 or HSV-2 and did

The LoD of STAT-NAT® HSV-1 or STAT-NAT® HSV-2 were determined by not cross-react with any of the other phylogenetically similar organisms.
evaluating the performances of 20, 10, 5 and 2 copies/reaction samples ) PRECISION

(10 replicates of each samples). In this study, three independent runs on o .
three different days were performed (Table 1). The lowest target levels || TN€ Within [ab precision of STAT-NAT® HSV-1 or STAT-NAT® HSV-2 was

detected at a rate >95% and CV <10% were used to determine the LLoQ determined by testing the four Standard samples, one high positive, one

(Table 2) medium positive and two low positive samples in two independent runs
Pt RSV Pt RSV performed within the same day (morning/afternoon) for 20 days. The
CFX96 | Qs5 CFX96 | Qs5 total number of replicates is 80 for each concentration level tested. The
20 cps/rxn | S, 20 cps/rxn | 100%|  100% results obtained were reported in Table 4.
10 cps/rxn| 96,67% 100% 10 cps/rxn| 96,67% 97%
5 cps/rxn 83,33%| 86,67% 5 cps/rxn 70%| 66,67% - -
2 cps/rxn | 56,67%| 46,67% 2 cps/rxn | 43,33%| 56,67% STAT-NAT HSV-1 STAT-NAT HSV-2
Sample CV% Sample CV%
STD 1 2,09 STD 1 2,15
Table 1: LOD Of STAT'NAT@ HSV']. and STAT'NAT@ HSV'Z. sTD 2 1,36 STD 2 1,64
STD 3 1,68 STD 3 1,70
STD 4 2,68 STD 4 2,78
CV% HSV-1 CV% HSV-2 High Positive 1,98 High Positive 1,97
CFX56 | QS5 CFX36 | QSS Medium Positive 1,50 Medium Positive 2,13
20 cps/rxn | 2,05%|  2,35% 20 cps/rxn |1 2,40%| " 13,15% Low Positive 1 1,87 Low Positive 1 1,75
10 cps/rxn| 3,19%| 5,83% 10cps/rxn| 3,17%| 4,65% Low Positive 2 1,45 Low Positive 2 2,75
Table 2: LLoQ of STAT-NAT® HSV-1 and STAT-NAT® HSV-2.

Table 4: Precision of STAT-NAT® HSV-1 and STAT-NAT® HSV-2.

For both assays, the LoD and LLoQ were determined to be 10
copies/reaction by using either CFX96 or QS5. Both STAT-NAT® kits presented a precision CV <5%.

) Conclusions: The described Real-Time PCR assays proved their effectiveness for the detection and quantitation of HSV-1 and HSV-2 DNA in
human samples. The high-sensitivity and specificity, linearity and quantitation performances of these assays would have a direct impact on the €arly

and correct management of the affected patients. -
=

D Take-home message: Lyophilization is a widely applicable technology that can be used for stabilizing at room temperature different amplificatio
mixes with a variety of applications. The ready-to-use format avoids problems related to cross-contamination due to multi-step preparation of .commian
PCR master mixes. The presented assays are a quick and effective new diagnostic kits for rapid detection of HSV-1 and HSV-2 in humanmés—

Room temperature storage and ready-to-use format, together with a high sensitivity and specificity, make these kits a rapid and easy. tool tcr‘d |
and monitor HSV-1 and HSV-2 infections in patients. T




