Comparison of Four HCV Viral Load Assays at High Viral Load
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Table 1: Comparison of HCV viral loads in log IU/ml for seven clinical samples with different genotypes tested
in 5 replicates with the four quantification assays
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Hepatitis C virus (HCV) load is the most important surrogate marker for HCV replication. The T N N B As expected for the high viral load used for testing, the coefficients of variation (CV) were low for all
level of viral load before starting antiviral therapy with direct acting agents (DAA) can be e I M €TV I assays. Calculated on the logarithmic values CV were between 0.29% and 1.84% (s. Tab. 1). Comparing
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pre _ . O S ; | P Vird g S5 | GIGEL. GIGEL LG | L GIGEL o L G L oeE & GGEL el Gkl ar L GGEL s LG | Gk viral load levels HPS/CTM results were 1.8 times higher than ART results for genotype 1 samples what is
NSSB polymerase and ledipasvir, a HCV NSOSA inhibitor has proven to be highly effective in %CV 087 049 052 032 046 097 121 123 043 037 184 064 043 084 078 0.9 clearly less than 0.46 log. CAP/CTM results for the same samples were in mean not different to ART
treatment of chronic HCV infection. While standard treatment duration of this combination is 12 genotype 3a ad 4p results. APT reached the highest values for all genotypes and quantified in mean 1.3 times higher than
weeks, in case of viral load below 6 Mio IU/ml| and genotype 1, the treatment duration can be loglU/mL  ART APT HPS/ CAP/  ART APT HPS/ CAP/  ART APT HPS/ CAP/ ART=Abboit RealTime TSGR

, genotype 1, i e R e B i cy HPS/CTM the genotype 1 samples. APT results for all genotypes, except genotype 4, were quantified in
reduced to 8 weeks [1] without inferiority in percentage of sustained virological response Average 612 641 628 591 587 649 621 590 581 623 548 566 HPSCTM ~Roche high pureiCobes Taqman v2 mean 1.4 times higher than in HPS/CTM. Genotype 4 was obviously under quantified by HPS/CTM and
(SVR), redUC|ng adverse eﬁeCtS and |OW6F the prlCe Of thlS hlghly eﬁeCtlve bUt COStIy treatment SDg 0.03 0.04 0.06 0.02 0.02 0.03 0.04 0.02 0.04 0.02 0.02 0.04 CAP/CTM = Cobas Ampliprep/ Tagman v2 CAP/CTM ART results (genotype 4 excluded) were 12 tlmes hlgher than CAP/CTM)
option. While in clinical trials leading to approval of this drug the Roche high pure/Cobas e e e The relatively small differences in logarithmic results shown in Figure 2., smaller than 0.5 log IU/ml in
Taqmanf(spsh/CTM) azs_ay \;\_/a.s ulsed,tth'its'as'say iStusfutah”y not anh”a%egn Cl,ia?ica||' routi/r_1|_e. :\f/lan — e e genotype 1 for example, are more impressive regarding the absolute results the physicians normally
\a/n;s(agAcl)D /C'cl)'cliﬂ )e al;t;syed L|Jne c; (;niltc;ahirg#eer ;e\l/se Imo]inaousto(r)n atiinca::Spaﬂeofc; sisgg;nrpel\I/DeraleuZtiig tr?anl Hologic Aptima HCV (APT) and Abbott Realtime HCV (ART) halI\I/.e togzgjjéeTKvﬂlt;:Oz.g..”genotype 1b mean IU/ml ART 2.15 million, APT 5.24 million, HPS/CTM 3.65
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assessing assay performance and workilow between the Abbott RealTime HCV (ART) and the 1 _ R S — Whereas APT and ART differed with nearly a constant factor for all tested samples the HPS/CTM and
HOIOQ.'C Aptlma HCV (APT.) assdy (>1500 test.s performed? We obseryed that in h.'gh viral load S Qe vvs P fd°Soce CAP/CTM assays showed varying discrepancies. Variation in differences between genotypes and other
quantitative results were higher in the APT (Figure 1). As it was previously described by other S R PRSP S S P B R = 1, assays, between HPS/CTM and CAP/CTM themselves, and even within one genotype (Figure 2: 1a).
groups that the HPS/CTM also shows higher quantitative results we additionally compared the <
CAP/CTM and the HPS/CTM assays with selected high viral load samples. S
ey Arithmetic mean of APT and ART [loglU/ml] ConCIUSions
1 Kowdley KV et al. Ledipasvir and sofosbuvir for 8 or 12 weeks for chronic HCV without cirrhosis. N Engl J Med 2014; 370: 1879—-1888 Despite the calibration on international Standards, the assays show Significantly different quantitative
Figure 2: Comparison of HCV viral loads in log IU/ml| ) results in this high viral load range. Therefore. results obtained with assays used in clinical trials, cannot

Methods

Seven leftover samples with extra high viral loads and different genotypes (2x 1a, 1b, 2b, 3a,
4d and 4p) where preliminary tested with ART and then diluted to a target concentration
between 500 000 IU/ml and 3 000 000 IU/ml reaching the therapeutic decision area mentioned
above with an expected difference in quantification between ART and HPS/CTM of 0.46 log
lU/ml as described by Cloherty et. al. [2]. All samples were stored in aliquots at minus 80°C for
shipping and prior testing. The tests were performed in five replicates for each assay, resulting
in overall 140 viral load measurements. The HPS/CTM assay with the manual extraction of
viral RNA with the high pure viral RNA extraction kit (Roche) was performed at Prof. Enders &
Partners laboratory in Stuttgart, Germany; CAP/CTM assay was performed in the institute for
Medical Virology Universitatsklinikkum Frankfurt, Germany; and ART as well as APT were
operated in the MIB, Berlin Germany. Mean viral loads and coefficients of variation were
compared for each subtype between all four assays.

be easily translated to clinical routine. The Hologic Aptima HCV assay showed in genotype 1 the closest
correlation to the HPS/CTM used in clinical trials. While the CAP/CTM for the tested samples quantified
- lower than HPS/CTM and on comparable level as ART did, it shows better performance on genotype 4

than HPS/CTM, but detection in genotype 4 is still better with APT and ART. Therapy thresholds based on
HCV viral loads should be interpreted carefully having in mind differences between quantification assays
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