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Introduction:  Herpes simplex virus (HSV) is an important human pathogen, causing a variety of acute and chronic infections.  
Traditionally cell-based culture methods have been used to detect this virus, now several commercially-available options exist, 
some of which are approved by the FDA.  We evaluated three nucleic acid amplification tests (NAATs) with the cell culture 
based ELVIS® HSV ID system (Quidel Corp., San Diego, CA), which is currently used at our institution.  
Methods:  We assessed 207 specimens for the presence of HSV by the ELVIS HSV  culture method and three nucleic acid 
amplification methods, the ARIES® HSV 1&2 Assay (Luminex Corp, Austin, TX), the RealStar® HSV PCR Kit (Altona 
Diagnostics, Hamburg, Germany) and the illumigene HSV 1&2 DNA amplification assay (Meridian Bioscience Cincinnati, OH).  
The ELVIS test was used according to our standard operating procedure, whereas the other methods were used according to 
the manufacturer’s instructions.  Specimens were considered to contain HSV, if >2 tests were positive.  Single positives that 
could not be corroborated by another method were considered false positives.  Any “invalid” results were recorded, but not 
included in the sensitivity (SEN) or specificity (SPEC) calculations.  The specimens that disclosed inconsistent results with the 
consensus finding were re-tested and the SEN and SPEC were recalculated. 
Results:  114 specimens were positive for HSV by the defined criteria.  Following the initial results, the ARIES had three 
“Invalid” results, whereas the RealStar assay had one Invalid result.  The SEN and SPEC for each of assay following the initial 
assessment were as follows, respectively:  ELVIS (86.0%; 96.8%); ARIES (89.2%; 100%); RealStar (100%; 97.8%); Illumigene 
(93.8%; 98.9%).  The specimens with inconsistent NAAT results were re-tested and the SEN and SPEC re-calculated based on 
these finding, respectively: ARIES (100%; 100%); RealStar (100%; 98.9%); Illumigene (95.6%; 100%).   
Conclusion: All assays performed were highly specific and were more sensitive that the ELVIS Culture System.  Erroneous 
initial NAAT results, which largely converted upon repeat testing, is concerning and discloses the importance of both 
manufacturing and testing controls.   

 The herpes simplex viruses (HSV), types I and II, are important causes of human 
disease.  These viruses become latent in ganglia following the initial infection, and 
reemerge at various times to cause subsequent disease.  Reemergence is most 
common in the areas of the mouth, nose, and genitals.  Traditionally, these viruses 
have been detected by viral culture, in which they readily grow producing significant 
cytopathic effect.  The ELVIS Culture system utilizes a genetically-modified cell line that 
facilitates quicker culture-based detection.  A variety of nucleic acid amplification-based 
assays have been developed for the detection and differentiation of HSV types I and II 
from skin and mucosal specimens, and challenge culture-based systems as the 
diagnostic standard.  Herein we compare the results of the ELVIS Culture system, 
which is our standard method for detecting HSV from skin, oral and genital specimens, 
with three nucleic acid amplification-based methods.

114 of the specimens were positive for HSV based on the 
criteria above, whereas 93 were considered truly negative for 
the presence of HSV.  Consensus results were obtained for 
185 of the 207 specimens tested (89.3%).  97 of the 
specimens were uniformly positive for HSV, whereas 88 
specimens were uniformly negative.  The sensitivities and 
specificities of all four assays following the first assessment 
are shown (Table 2).  The sensitivities and specificities of the 
three nucleic acid amplification assays after re-testing the 
specimens that had initially inconsistent results are shown 
(Table 3). 
When HSV was detected in a truly positive specimen, there was 
almost uniform agreement (113/114; 99.1%) in the 
determination of the HSV type detected (i.e. type 1 versus type 
2).  In the one outlying instance, type 1 was detected by both 
the Aries and the Illumigene assays; whereas the RealStar 
platform gave signals for both type 1 and type 2.

The RealStar® HSV PCR Kit 1.0 is based on real-time PCR 
technology, for the simultaneous detection and quantification 
of HSV-1 and HSV-2 specific DNA.

The Illumigene assay is based on loop-mediated isothermal 
amplification (LAMP) technology.  The assay individual targets a 
208 base pair sequences of the HSV-1 glycoproteinG gene and 
a 169 base pair sequences of the HSV glycoprotein G gene. 

ELVIS®

HSV Cells are genetically engineered Baby 
Hamster Kidney (BHK) cells, which, when 
infected withHSV-1 or HSV-2, are induced 
to generate and accumulate 
β-galactosidase. Those cells infected with 
HSV develop an indigo-blue precipitate, 
while uninfected cells remain colorless.
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  We collected 207 residual clinical specimens that were submitted for HSV culture 
using the ELVIS Culture System.  Oral, genital and skin specimens were included in this 
study.  We randomly included an approximate equal number of culture-positive and 
culture-negative specimens.  The residual clinical specimen in universal transport 
medium was assessed using three nucleic acid amplification tests (NAAT) according to 
the manufacturer’s instructions.  
 The specimen was considered to contain HSV if the presence of HSV was 
corroborated by two or more tests.  The results were compared to that of culture.  If 
the initial NAAT test result was inconsistent with the presence or absence of the HSV by 
these criteria, then the NAAT test was repeated and the repeat result was used in 
subsequent calculations.  Any change in results due to repeat testing was also 
determined (Table 1).  Repeat culture was not attempted.  The sensitivity and 
specificity of the various assays was determined by standard methods. The consistency 
of HSV typing, which is a component of the molecular assays, was also assessed. 

MethodsMethods

ConclusionConclusion

All of the molecular methods had excellent sensitivity and specificity, all of which were 
superior to the ELVIS culture system.  Regardless, the sensitivity of the ELVIS culture 
system was high at 86%, with a specificity of 96.8%, suggesting it is a feasible 
approach for diagnostics, if the limitations of this assay are understood.  The typing 
provided by these assays is highly reliable.  The falsely characterized results that 
subsequently tested differently would not have been detected in clinical practice and 
would have resulted in false-negative or false positive results.  This also highlights the 
reliance of consumers on manufacturers and the need for appropriate manufacturing 
and testing control measures to assure reliable results. 
When considering what to use:   
a. Hands-on-time
b. Turn around time for results
c. Cost
d. Training
e.  Test volume
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Table 2:  The sensitivities and specificities of 4 HSV Assays upon initial assessment

Test
Parameter ELVIS Aries RealStar Illumigene
Sensitivity 86.0% 89.2% 100% 93.8%
Specificity 96.8% 100% 97.8% 98.9%

Table 3:  The sensitivities and specificities of 3 NAATs after retesting of erroneous results

Test
Parameter Aries RealStar Illumigene
Sensitivity 100% 100% 95.6%
Specificity 100% 98.9% 100%

Table 4:  Methods Comparison Table

Test name ELVIS Aries Illumigene  RealStar 
Status IVD IVD IVD RUO
Sample size 200ul 200ul 50ul 200ul
Method Culture multiCode Lamp pcr
Hands-on-time Manual Walk-away Rapid isothermal Standard
Turn around time OVN 2.5 hours ~1 hour 4-5 hours
Cost Culture Lab Equipment No equipment Extractor
     Thermocycler
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Table 1:  Repeat Testing of Specimens with Initially Inconsistent Results

 Specimen  Initial Status of  Status of
 Study  Inconsistent Initial  Second 
 Number Platform Result Result Repeat Result Result

HSV-12 Aries Invalid NA Positive, HSV 1 TP
HSV-24 Aries Invalid NA Positive, HSV 1 TP
HSV-45 Aries Negative FN Positive, HSV 2 TP
HSV-46 Aries Negative FN Positive, HSV 1 TP
HSV-47 Aries Negative FN Positive, HSV 1 TP
HSV-68 Aries Negative FN Positive, HSV 1 TP
HSV-69 Aries Negative FN Positive, HSV 1 TP
HSV-70 Aries Negative FN Positive, HSV 2 TP
HSV-72 Aries Negative FN Positive, HSV 2 TP
HSV-73 Aries Negative FN Positive, HSV 1 TP
HSV-74 Aries Negative FN Positive, HSV 1 TP
HSV-75 Aries Negative FN Positive, HSV 2 TP
HSV-77 Aries Negative FN Positive, HSV 2 TP
HSV-144 Aries Negative FN Positive, HSV 1 TP
HSV-208 Aries Invalid NA Positive, HSV 2 TP
     
HSV-11 RealStar Positive, HSV 1 FP Positive, HSV 1 FP
HSV-16 RealStar Positive, HSV 1 FP Negative TN
HSV-41 RealStar Invalid NA Negative TN
     
HSV-109 Illumigene Negative FN Negative FN
HSV-110 Illumigene Negative FN Negative FN
HSV-124 Illumigene Positive, HSV 1 FP Negative TN
HSV-159 Illumigene Negative FN Positive, HSV 2 TP
HSV-169 Illumigene Negative FN Positive, HSV 1 TP
HSV-170 Illumigene Negative FN Negative FN
HSV-193 Illumigene Negative FN Negative FN
HSV-209 Illumigene Negative FN Need Repeat Need Repeat
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The Luminex Aries uses 
MultiCode® technology. 
MultiCode products are 
based upon the unique 
MultiCode bases, isoC 

and isoG. The synthetic isoC:isoG DNA base pair differs from 
the naturally occurring base pair in its hydrogen bonding 
pattern. As a result, the MultiCode bases, isoC and isoG, can 
only base pair with each other. This property enables 
site-specific incorporation of the isobases during amplification.


