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Abstract

Background: Herpes simplex virus (HSV) has developed mechanisms that allow it to
evade the immune system and persist in the body, thus causing diseases and conditions
such as sexually transmitted diseases and serious neurological infections.

Objective: To evaluate an in-house melting curve analysis (IHMCA) assay for multiplex
real-time polymerase chain reaction (PCR) product to minimize false positive and false
negative results in HSV detection.

Methods: A total of 233 clinical specimens were subjected to analysis using the HSV1&2
VZV R-GENE® multiplex real-time PCR assay with melting curve analysis. This analysis was
then compared to the Luminex ARIES HSV 1&2 assay.

Results: HSV-1 and HSV-2 demonstrated sensitivity of 90.91% and 96.77%, and specificityof
99.50% and 96.55%. The positive predictive values were 96.77% and 81.08% ,and the negative
predictive values were 98.51% and 99.49%. The overall accuracy was 98.28% and 96.58%.
The assay demonstrated strong agreement with the reference method with statistically
significant results (HSV-1: P <.001, SE = 0.04, K = 0.93 [95% (I, 0.86-1.00]; HSV-2: P <.001,
SE =0.05, K = 0.86 [95% CI, 0.77-0.96]).

Conclusions: Amplicon analysis of the multiplexed real-time PCR product was performed
in the same reaction tube without interference from multiple TagMan probe signals
due to the use of a DNA binding dye. The integration of multiplex real-time PCR with melting
curve analysis enhances the accuracy and efficiency of HSV detection while potentially
reducing costs and turnaround time. Importantly, the IHMCA should be considered as
a complementary post-PCR method rather than a replacement for standard assays.
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UNAMED

unia: Ti¥adu (herpes simplex virus, HSV) alsnsawsuinalananidevssuugiduinuas

uvaglusenmy MidAalsauazaizeie 9 wWu lsafiasanunwadunus wazaisfiniBanig
szUUUsEaINAF LSy

Snquszavd: iiafnwUsafiussanda1wn1s3tAs el melting curve mnuandnuay
real-time polymerase chain reaction (PCR) WaannavInUasuuazkaauUaanlunsnsom
1Balasa Hsv

38ms@nu: msaswiieszimasiugnssuvandalda HSV Tasténafia real-time PCR
auAIBAISILASIEY melting curve vavWamAaun real-time PCR

WANISANLI: MSNAFDUAWSU HSV-1 waz HSV-2 wudi §ianuts 90.91% waz 96.77% Anudibwie
99.50% war 96.55% A1ANSWEIASAINALIA Fd 96.77% waxz 81.08% mIAMIsweIASAINAAY D
98.51% waz 99.49% AuQARADY 98.28% uaz 96.58% mMNa16U AANUFDARADIAUIEI 19D Y
pgvlitpa A NIvaaE (HSV-1: P<.001, SE=0.04, K =0.93[95% CI, 0.86-1.00]; HSV-2: P <.001,
SE =0.05, Kk =0.86 [95% (I, 0.77-0.96])

a5u: MsIAsizALaundnauan multiplex real-time PCR é3s DNA biding dye aisnsariis
Taelignsumudaaiaioin TagMan probe aslurasanaaosiiizfiu Foiiu MsnsIviiasEn
#e multiplex real-time PCR uasBiudunadianisitasizid melting curve azusudgeanuusiug
uazUszandanlumsasionndatifa HSV 3dansalddniunsasiosuibatsa HSV
myumatinla

naAgy: tnaflm multiplex real-time PCR A1s3tAs1e# melting curve \Bata5a HSV-1
vBatisa HSV-2
o
Unu

t25a15u (herpes simplex virus, HSV) Lﬁummqéﬁﬁfgummﬂ%uﬂmLl,a:mmi"'r’i'gul,l,s\a
nAmsindafistuuustainaunany (central nervous system) 1gu anavdnia uaz iHafuauny
saau Bathimiuammnsauduiagluaisizmelunazszuudszamifiiunarunulududszan
(ganglia)? na&gﬂé?umiLLN\arﬁaLLa:nﬁumiwﬁ?}é’lUa\nﬁya"h%a herpes simplexvirus type 1 (HSV-1)
waz herpes simplex virus type 2 (HSV-2) Tusinwe ﬁ]ﬂLL‘iﬂUB\iﬂW‘i&ﬂL%ﬂTuN‘L&wg Th5avzanunay
whgszuzulusnuaslinansains wavoinssuugiduiulusivnmeaaiasiag hi¥mnaionia
msfiaitasusnasy ﬁfiﬁtﬁmms&mLﬁaﬁﬁmmguus\nﬁuu1nﬁu Tagawzluguisfifiszuy
RduAuuANsDY 15U fihelsaand uargihefildsunfivhde Dudus

msdiaidatia HSV-1 wuldnaaiuvavsiens dausnanunsiiaidalda HSV-1 U3ian
sounanuaviuilun tugasindulu widan uaziu ndayavasasdmsawdizlan (World Health
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Health Organization, WHO) wuia ;3’7“1' a18@ATY 50 T fisnevunshiatioiaga HSV-1 fhlan

q

Uszanas 3.7 Wuduau uazlims@inidolafa HSV-2 Suiluavgndnvasisadufiateizina
Uszanas 519.5 &uau Tasfiargsznite 15 89 49 U agfidasas13.3¢ §Aaidalada HSV-2
fimnuFussonistesuiiatisa human immunodeficiency virus (HIV) anagv 3 +1id WSiavan
\Batasa HsV-2 ifiAnduiinta wiaiuualafitnide udnmoimzwa nnswin wWiaudm
&iAey hlvdieddadalsate HIV uaz HSV-2 filamaunsialada HIV tidugduldgeunns
fusunsiada HSV Tumsausaiiia faungainnisaignandnulgan ausaAaduld
Tu 3 szoe ouA szaclumssa (in utero) szazAaUAaDA (perinatal) az szazravAaDA (postnatal)
msﬁmLﬁya&huim‘gag’ﬁudmﬁauﬂaaa Uszanaufosar 85 msnfinaanniutavaasaiiinsiiaiia
wuh fanudsslumsfiaBouvuunsnszane dunalfAnmnuuANsaININsSEUUUSEAINEI9TUISY
UERRGERRN

msidsundasnedanwuaznmsiintuvandalida HSV aghvsaaisy 1DuBavidnd
savsuanfiumssnsn lunsifiaduvasunng §ihadavsananisasivitasisimevavugisinsnau
Svoranunsadeedhulifadmiuds HsV 1§ avernmistEsdutidmbunarunusomiiae
msdoenld’ msnsivdesizdmeiasufiinissefianuddulumsaduayunsitodsvasunng
35n1565197LAs L6 real-time polymerase chain reaction (PCR) 3ugathantdamniunsiom
\Bola8a HSV-1 waz HSV-2 Tuﬂssﬁﬁwamiﬂmawﬂqmﬂ%a mnausadudunanisnaaau
271a PCR product ﬁmﬁa‘ﬁ\ﬁmnﬂs:mumsﬁw real-time PCR 16 Tagiinuauninau (amplicon)
undiaszsisiadasast melting curves analysis fozifinlomansionudaffivdunation uaz
mmsgﬁmiw:ﬁﬂ'agaﬁﬁmmﬁu%’auméwﬁfﬁﬁﬁaﬁu BunsitAsied PCR product §as melting
curves analysis ffiafininnsiusudiusianlnsnisa (electrophoresis) Sufis1sviunaisativ
W RmudEnsns9Tasld TagMan probe saufu DNA binding dye aunsansianiadalsa
tFadviivseandain drvaniaumnsutanannasniifisnsacinund wioudusduaauvaou
(false negative) waznauindasy (false positive) fianananuiianainlunsrioiuuasTnsu®
Barfudvisanstaznaimsasiviiesizimedavufianme doualidihsliffunmsiasineiuia
figndavuazsimsitu

9515

AMSARLADARAIDENY

FLEnnuazsIusINEInE1INIvASinTiinanannssuIuAISASIDILAS It (left-over
specimen) 1Bolasa HSV-1 was HSV-2 shayanaaayu Luminex ARIES HSV 1&2 assay (Luminex
Corp, Austin, TX, USA) wav#avu§iisinishisaing) a1adsine18ing) aazuwngmans
Tsywenu1as1uBus urmineidsufina (6o 233 danene

AsnaaauaIy Luminex ARIES HSV 1&2 Assay

w3suyanaFoy Luminex ARIES HSV 182 assay Yuwausiogolwiddu Uszuin
15-30 Mﬁﬁmﬂﬁu@mﬁm&imﬂ%mm 200 pL ?davlumau ARIES (ARIES® Cassettes)
fvovussgsnade BolunduiiarsiafidmiulilumsadnaisWusnssu (nucleic acid extraction
reagents) AssuduiniuiRuUdinaBifulauaznsns 1y (amplification and detection
reagents) smﬁ\aﬁﬁmaiwmuquqmmwns:mumsm’m"’nﬂswﬁ (sample processing control)
atuihda3ag ARIES (ARIES® two-module system) i’i\iGﬁas_ima):l,ﬁwz;jnszmumsnmaau
wazUANAMBEWALISUUUS R 1UIR

AMsnaaauag HSV1/HSV2 VZV R-Gene® Kit Test
udunpunsnaaauiidunisnsiadasizinoundmoufitiniuuaaiatida HSV-1 was
HSV-2 T real-time PCR wuudn@ifiy (standard real-time PCR assay) mﬂqmﬁwmmaau
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HSV1/HSV2 VZV R-gene® kit test Tnaafadaanaivavaisizavuas wsa Iwsu (probe) Tunsansin
ﬁmmumsﬁuqnssuUa\nﬁyafﬁa HSV-1 Tudasdauaunas 6-carboxyfluorescein (FAM) waz HSV-2
Tugovdeyaae Cyanine 5 (Cy5) Bugansiaiauuuiiaiaie (real-time) seninvgasufasen PCR
(PCR amplification stage) mﬂflu,auw?mautﬁmﬁuwa5w§amamaanm?ugﬂqunswwﬁﬂwm:
S-shape Budyanaanuiuiuvasngaaisatsus (fluorescence) a:gdﬁumﬁmﬁu threshold
(base-line threshold) u,azswmuaanm‘iugﬂuaaﬁh cycle threshold (Ct) ﬁﬁxumauﬁ\ii’:

Fupoufl 1 msafaaIsWugassy : wandagetii1AL Ussanal 15-30 Jundl wdvenniiu
aaead1vdduins 200 pL tdlunaaanaasvvavymaadinaiswusnssuy MagDEA Dx SV 1auld
\A30v magLEAD 12gC (Precision System Science Co, Ltd, Matsudo, Japan) Audumsmudunau
wazfuusihuasudsnguan (fanszuiunsadnasiugnssuaioru WiAvsawtifamngl
2-8 °C aunirazrnAsnaaay ‘mmﬁfa\sm'i‘nmaa‘u’iumwﬁﬂﬁ;ﬁu%nmﬁﬁ'qmﬂgﬁ -20°C

funaufl 2 asiedsuansdodiu malsazaleyAnaaay HSV1& 2 VZV R-GENE®
(Biomérieux, Nurtingen, Germany) NANAS TR AUG 18IS DINANAS (vortex mixer) Uscdnand
5 Jufi warduwmisedisiadaviunissuuuainash (briefly centrifuge) Mﬁamm‘}u@,m
asazassuduinsullunmsiRaunadidue Usuns 15 Pl aslunasanaansuuia 0.2 mL
nnﬂgaﬁﬁuﬁumsnmaau 3 usMmIUANAMATWNALIA (positive control) wazsmIuAN
AMWRAAY (negative control) masrAsteZsuaIsazatuete 9 Jumsusfiiuinwanudu
wazndnidpemsdudadisuasemuduusilugiiovavude

funaud 3 AsinU3 IS WUsAss 1 thalsazaefilduaandedensin Gaaual
AMATNRALIN KALFIAIUANAMAINEAAY (VTN I8IAZaINANATS Ussaal 5-10 FJunf
uazilunipedoanunsash onduga DNA template U3sns 10 uL taastuaissuduinduls
tumsiRudmnaditue wanliiddu wdoaduiudnaiae real-time PCR Tasdoldsunsa
FuSunisFutasziaLSuLe Usznaudy 3 dumau (stage) Taud ijgumauﬂs:ﬁ:umsﬁwmuuaa
wulsdiindiuaisa (polymerase activation) figaungi 95 °C 1luia 15 wafi S1uau 1 sau
funaudmdumsusnaisidua (DNA denaturation) figamgfl 95 °C 1Iua1 10 3wfi uas
tumougathedutunsunsdvaanmgfidmiunsiasuvasindiuas (primers) msdoiasizs
A15WusAssH wasn1sUufindaya (annealing, extension, and data collection) ﬁqmwgﬁ 60 °C
WHunan 40 3uf $1uau 45 sau tumsdvegaungfinazaistufindaya Wi fuamsenuduusi
vavuEnguaniA30viia BioRad CFX 96 (Bio-Rad Laboratories, Hercules, CA, USA)

Asnaaauey In-House Melting Curve Analysis Assay for Multiplex Real-Time PCR Product
(IH-MCA for MRT-PCR Product)

asnagau@e IH-MCA for MRT-PCR product tsils38nsasioiiasizdfiiiudass usidu
5%6]61&?1'\593Lﬂi'lzﬁ‘ﬁﬁ\‘ﬁ)']ﬂﬂﬁﬁ%ﬂ'l PCR (post amplification stage) Tasl8uauwdnaufilgonn
real-time PCR afuusn wiauauwdmouvay real-time PCR firiiunsnaaauds HSVI/HSV2
VZV R-gene® kit test Aaunihil (%'im'%ﬂﬂ?umsﬂ@amﬁﬁﬂﬂ “standard real-time PCR assay”)
arhsiesizdsa TeadnfinsBudunavas real-time PCR A ansammiaeigisoadianins Insda
(gel electrophoresis) \Wiouaasuaunwdnou walunisnaasviinisnsioaauusuninauazld
A53LAsIzAT melting curve unu (BuBualumasnaasviilsen “IH-MCA for MRT-PCR product”)
fifumaugeil

fumoufl 1 19383 SYBR® Green I : fhimsiaduuaisazas SYBR® Green I nucleic acid
gel stain (Invitrogen, USA) anuwdudiu 10x ﬂﬁamnﬁuﬁmﬁ@maﬁa:mﬂ SYBR® Green I
Usu1ms 2.78 pL (10x) tdavlu PCR product usiaznas

fumaufl 2 Fearasiiaazi melting curve : solusunsumstdorumumuusiivay

HAmLAZD9ID BioRad CFX 96 Tagiwnungamagil 60 °C fv 95 °C fifidns1msiuasunasgamngd
1fiu 0.5 °C 6ip 0.05 Ju1fi

3 e

b
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JUEDUN 3 MsuUana : m’iLnJaNa‘n@aaw:iwﬂmuwaiutﬁ\a@mmw (qualitative) o
WaUIn (positive) Laznaau (negative) TnedtAsIsianaA melting temperature yay HSV-1 waz

HSV-2 #ndid1 melting temperature trindiu 89.00 (+1) °C tHuvamsneaauiduuin asaind
@1 melting temperature waniiiaoniiludananisnadautduay

mMsusziiindssdnsan

Jias1ziNan1sNaaauszRig standard real-time PCR assay waz IH-MCA for MRT-PCR
product t3sutfisudu Luminex ARIES HSV 1&2 assay laaldlusunsu MedCalc version 23.3.4
(MedCalc Software, Ltd) wfipiiundiuiua1anuts (sensitivity) 1AM ILWIE (specificity)
A1nsneInsaluaun (positive predictive value) Aniswannsainaau (negative predictive value)
LazAIAINGAGDY (accuracy) S mSumsauuaFulsEana Cohen's kappa (K) wuulsisetnwiin
wazgANITaiin 95% CI 2:261uUsunsu R version 4.3.2 (R Project for Statistical Computing)
waz RStudio version 2024.09.0-375 (R Project for Statistical Computing)

HANNSAN

Mnageune 233 fog1e AWiuAsnaFaudIn Luminex ARIES HSV 1&2 assay
Wnansneaaau HSV-1 uan (actual positive) 311w 33 6oev waz avu (actual negative) 91uIu
200 fag1e #1 HSV-2 Thuanisnaanuuln 3 1au 31 oy waz au 914au 202 fods
WanIstUs ULy UsEringIs standard real-time PCR assay wag IH-MCA for MRT-PCR product
AU3B819Bv wanvAfiaanisal (predicted value) vavsnuustinuune (519 1)

nansasIvRAs1ziiatasa HSV-1 uas HSV-2 éw standard real-time PCR assay wuil
fimnuty wihdu 90.91% waz 100.00% (95% CI, 75.67-98.08 was 88.78-100.00) A 1ULNE
AU 95.00% waz 93.56% (95% CI, 91.00-97.58 uaz 89.25-96.53) A1n1sweinsaiwauln triidu
75.00% wag 70.45% (95% CI, 61.89-84.71 wuax 58.50-80.14) A1A1swensalnaay trinAu 98.45%
taz 100.00% (95% CI, 95.56-99.47 waz 98.07-100.00) Ltaxﬁmmgﬂs’ia\ﬁ AU 94.42% uag
94.42% (95% CI, 90.65-97.00 ttaz 90.65-97.00) mua1aU

c15197 1. Han15ms19ILAsIER HSV-1 uaz HSV-2 e Standard Real-Time PCR Assay waz IH-MCA for MRT-PCR Product
1aeld R-Gene® Kit 15autfinuiu Luminex ARIES HSV 1&2 Assay

HSV-1 (R-Gene® Kit) HSV-2 (R-Gene® Kit)
Standard Real-Time IH-MCA for MRT-PCR Standard Real-Time IH-MCA for MRT-PCR
Method PCR Assay Product PCR Assay Product
(PCR Amplification (Post Amplification (PCR Amplification (Post Amplification
Stage) Stage) Stage) Stage)
True positive 30 30 31 30
False positive 10 0 13 7
False negative 3 3 0 1
True negative 190 200 189 195

Abbreviations: HSV-1, herpes simplex virus type 1; HSV-2, herpes simplex virus type 2; IH-MCA, in-house melting curve analysis; MRT-PCR, multiplex real-time

polymerase chain reaction; PCR, polymerase chain reaction.
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HaNSRsIIAsIERLEata5a HSV-1 uaz HSV-2 ée IH-MCA for MRT-PCR product wuin
fimuta Ay 90.91% waz 96.77% (95% CI, 75.67-98.08 waz 83.30-99.92) Aud LNz LAy
99.50% whaz 96.55% (95% CI, 97.25-99.99 wax 93.02-98.60) A1A1sWeASaiNaUIn LAY 96.77%
az 81.08% (95% CI, 80.89-99.53 waz 67.36-89.90) A1A1swannsaiNaay Ay 98.51% uas
99.49% (95% CI, 95.75-99.49 iaz 96.61-99.93) Lm:ﬁmmgﬂﬁaa AU 98.28% Laz 96.58%
(95% CI, 95.66-99.53 waz 93.37-98.51) pnuaifu

TunsAs1zvimNuTanAany (agreement) szrIvmaaNsyay standard real-time PCR
assay wagz IH-MCA for MRT-PCR product tfizufiu Luminex ARIES HSV 1&2 assay wu3i {as1s1
ANuABAAZDY (concordance rates) Inpsan agnvfitivadaunvaia fidouas 92.76 (85.73-99.78)
azsnpar 86.24 (76.95-95.54) &11su HSV-1 (P < .001, SE = 0.04, K = 0.93 [95% CI, 0.86-1.00])
ag HSV-2 (P <.001, SE = 0.05, K = 0.86 [95% CI, 0.77-0.96) snua1au

AsUstiiinlseansa wuas standard real-time PCR assay waz IH-MCA for MRT-PCR
product wuil fimutagy (90.91%-100.00%) wazAudwwIzge (93.56%-99.50%) wWiaus Iz
AAsweInsaluauInLAzAINISNENsaiNaaUTigeun 35 IH-MCA for MRT-PCR product fidiunu
#1nd1 standard real-time PCR assay sz 22.49 11 upADIAH IH-MCA for MRT-PCR product
Wnalumsnaaautenuaiiay 35 wafi 915303138 standard real-time PCR assay fil§ian
2 $Tuv 25 i vEaUszanas 4.14 1 (615191 2)

TumsF»ﬁmmcﬁunuuazsw:nmmsﬁwLﬁumsua\immmaa\iﬁ ToUsauLfisuszning
standard real-time PCR assay Aiu38 IH-MCA for MRT-PCR product Fodwafioudunaunsdudu
nanIsnaFdUAEUAIUGA3E1 PCR (post-PCR confirmatory step) lasdiunuuavis standard
real-time PCR assay Aafludtd31a6ia 1 U§AZe1 (1 Rx) BesuBumsadinnsaiiandda (170.00 un)
ﬁwmﬂﬁmswﬁ (570.00 ) LLaziaqguLU?\aa (36.99 Un) 52384 776.99 unsiansnaaay
1 A% vauefiI3 TH-MCA for MRT-PCR product t&iensiafinssiuacianauudosiifiduny
34.53 vindamsnaaau Beshainann uashidovadnaswusnssulnsi donalisendnfioduny
waza unsdinsnsiadasizedi (repeat) iRpBusunamsnaaaunauniiniige385 standard
real-time PCR assay a=?81ia1570 2 $1lue 25 wifi AMSUAISAIIASIERE @838 TH-MCA
for MRT-PCR product ?813a1 35 u1fi Senaneliifiufivuszdnsainfigevasds IH-MCA for
MRT-PCR product fislugnudunuuaziaa

amsnadauUfAseuuliswie (cross-reaction) 6he standard real-time PCR assay
uaz IH-MCA for MRT-PCR product tsiwumsiiuguauarsiusnssuvaviianalsadvsaluil
adenovirus, coronavirus NL63, coronavirus OC4, Epstein-Barr virus, influenza B virus,
human metapneumovirus, Klebsiella pneumoniae, Legionella species, Moraxella catarrhalis,
parainfluenza virus type 3, parainfluenza virus type 4, Pneumocystis jirovecii, rhinovirus,
Staphylococcus aureus, Toxoplasma gondii, waz varicella-zoster virus ag1visAnu 195y i)
fAnlsA 4 @1wWus teuA cytomegalovirus, Haemophilus influenzae, respiratory syncytial virus,
az human parvovirus wuﬁzyzywmmsLﬁuﬁuuaaﬂ%mmaﬁﬁuﬁnssumm%yah%a HSV-1
tutte 2 98 Quarndalasa Hsv-2 LinuFanansiiuiu) navmswiudumayanaaay FTD
Neuro 9 assay (Fast Track Diagnostics, Junglinster, Luxembourg) Tuanisnaaayu HSV-1 uan
T 4 fhate

tun1s3tmsI1zd melting curve ypuLBalisa HSV-1 (efficiency = 92.7, coefficient of
determination = 0.998, slope = -3.511, y-intercept = 38.935) fil#uauinonigsmunaiia
fimnuduiusganatanaufudugegaiinsiainld 1Ay 370 copies/mL (Ct 40.43)
war 3,467,368,000 copies/mL (Ct 15.93) enuaisu yuALlEal % HSV-2 (efficiency = 93.4,
coefficient of determination = 0.998, slope =-3.490, y-intercept = 36.742) wumwl,z’im’l'uﬁi"wqm
LLa:mwLﬂ'uﬂ'ugaqm‘ﬁmmi@fé’ WA 610 copies/mL (Ct 37.15) waz 754,312,000 copies/mL
(Ct 15.82) euadu (AMWd 1 wag 2)
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15199 2. Uszfiudseindain a1183918 uazaild SusunisasionnBalida HSV-1 uas HSV-2

A) Performance of HSV-1 Detection

Real-Time PCR for HSV-1

Method Detection 95% CI IH-MCA for MRT-PCR Product 95% CI

Sensitivity, % 90.91 75.67-98.08 90.91 75.67-98.08

Specificity, % 95.00 91.00-97.58 99.50 97.25-99.99

PLR 18.18 9.84-33.59 181.82 25.66-1288.30

NLR 0.1 0.03-0.28 0.09 0.03-0.27

PPV, % 75.00 61.89-84.71 96.77 80.89-99.53

NPV, % 98.45 95.56-99.47 98.51 95.75-99.49

Accuracy, % 94.42 90.65-97.00 98.28 95.66-99.53

B) Performance of HSV-2 Detection

Method Real-Time PCR for HSV-1 95% CI IH-MCA for MRT-PCR Product  95% CI
Detection

Sensitivity, % 100.00 88.78-100.00 96.77 83.30-99.92

Specificity, % 93.56 89.25-96.53 96.53 92.99-98.60

PLR 15.54 9.18-26.29 27.93 13.45-57.99

NLR 0 - 0.03 0.00-0.23

PPV, % 70.45 58.50-80.14 81.08 67.36-89.00

NPV, % 100.00 98.07-100.00 99.49 96.59-99.93

Accuracy, % 94.42 90.65-97.00 96.57 93.35-98.51

C) Costs

Topic Standard Real-Time PCR Price, B IH-MCA for MRT-PCR Product Price, B

Nucleic acid extraction 1 Rx 170.00 None -

Reagent 1 Rx 570.00 1 Rx 0.01

Materials 1 well 36.99 1 well 34.52

Total 776.99 34.53

D) Turnaround Time

Workflow Step Standard Real-Time PCR Time IH-MCA for MRT-PCR Product Time

Nucleic acid extraction Yes 30 min No -

Pre-mix Yes 10 min Yes 5min

Amplification/detection Yes 1h 40 min Yes 25 min

Data analysis Yes 5 min Yes 5 min

Total 2 h 25 min 35 min

Abbreviations: HSV-1, herpes simplex virus type 1; HSV-2, herpes simplex virus type 2; IH-MCA, in-house melting curve analysis; MRT-PCR, multiplex real-time

polymerase chain reaction; NLR, negative likelihood ratio; NPV, negative predictive value; PCR, polymerase chain reaction; PLR, positive likelihood ratio;

PPV, positive predictive value; Rx, reaction.
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