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Hepatitis C virus (HCV) serotyping assays
have evolved from simple antibody screen-
ing tests to complex RNA-based qualitative
and quantitative methods. The objective of
this study was to compare the HCV screen-
ing results from 161 patients in long-term
maintenance haemodialysis (HD) as as-
sessed by the recently developed Enzyme
Linked ImmunosorbantAssay Il (ELISAIII),
confirmed by the Recombinant Immunoblot
3 generation assay (RIBA 3) and deter-
mined by the qualitative HCV reverse tran-
scription polymerase chain reaction (RT-PCR)
method. One hundred sixty-one HD patients
were tested for the presence of anti-HCV anti-
bodies bdy the ELISA lll and confirmed by the
RIBA 3™ HCV RNA was determined by an
HCV RT-PCR method. All reported results
that were designated as discrepant, anti-
HCV (+) and/or HCV RNA (+) were further
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investigated by means of a quantitative HCV
RT-PCR assay. Reported results obtained
from ELISA Il and qualitative RT-PCR as-
says were HCV positive for 16/161 patients
(9,93%) and these were designated as anti-
HCV (+)/HCV RNA (+). Subsequently, these
16 anti-HCV positive/161 HD patients were
confirmed by the RIBA 3". Three individu-
als anti-HCV (=)/RIBA (+)/ HCV RNA (-],
the viral load that was reported from the
guantitative RT-PCR was less than the as-
say detection level (< 2,000 viral copies/ml).
In view of previous observations, our find-
ings suggest that ELISA Ill remains still a
highly reliable and valuable assay. How-
ever, despite the cost, the combination of
both ELISA Il and qualitative RT-PCR al-
lows a definitive classification on HCV di-
agnosis. J. Clin. Lab.Anal. 13:122-125,1999.
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INTRODUCTION samples that are repeatedly reactive in ELISA antibody screen-
. L . o i _ihg assays are negative or indeterminate upon supplemental
. Hepat|t|$ .C VIrus 1 respon5|bl_e for 90 /O.Of non A, non gvaluation with RIBA testing (4—6). Therefore, detection of
viral hepatitis cases (1). Diagnosis of HCV infection has sefi- oo ; . .
R ) o : serum HCV antibodies does not imply unequivocally vire-
ous implications, especially for high-risk patients such as thoslea and vice versa (7-9). Even more, in some cases of acute
undergoing haemodialysis (2,3). The first commercially avajha & . e L .
able HCV test was an Enzvme-Linked Immunosorbant Alg_fectlon and/or immunodeficiency, individuals may fail to
y duce antibodies specific for HCV, thus it is of high risk to

: : : . pr
say in which serum was te_sted for the_ clOO-_B» antigen derng?) ain a confused serological profile. HCV RNA determina-
from the nonstructural region of the virus. Since then, devel-

opment of anti-HCV screening assays has made significant

progress. Recent studies suggest that ELISA Il and/or difant sponsor: Institute of Molecular Biology Applications; Grant number:
screening assays are highly valuable in HCV diagnosis. HAWMBA99-01.

ever, interpretation of immunoserological tests (ELISA) i€orrespondence to: George Garinis, Vardoulaki 3 Kato Pefki, Athens 15121,
often difficult since 2—-10% (depending on the risk group uf+eece. E-mail: Valisdial@hol.gr

der evaluation and the immunoserological assay used)Reteived 16 November 1998; Accepted 29 January 1999.
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tion through qualitative RT-PCR method allows direct HClbse strip, which has been coated with HCV antigens and
detection prior to any serological alteration (10) including number of positive and negative controls supplied by
generation of antibodies or aminotransferase elevation. the diagnostic method.
Until recently, both quantitative and qualitative RT-PCR
techniques had no practical application in hospital diagnostiev Qualitative Determination
laboratories because of sample handling, nonstandardized con- o o )
ditions, and contamination during the RNA amplification step. HCV dualitative determination was performed in three well-
Despite the cost, several commercial diagnostic kits (11) hay@/ated areas for contamination purposes named as: sample
been developed, offering high reproducibility and reliabiligpréParation area, amplification area, detection area. Speci-
The objective of this study was to evaluate the frequen@fn Preparation was performed with an optimized isopro-

of HCV detection of two different screening assays in HcRanol based method supplied by the kit. Sera were incubated

diagnosis. Within this context, we determined the seroloditth @ lysis reagent followed by RNA extraction and ethanol

and virologic profile of 161 HD patients by means of ELIS Rrecipitation. Both positive and negative controls were treated
Il and HCV-RNA qualitative measurement. Subsequent§S unknown samples and were included in the initial step of

all samples were subjected under confirmatory evaluation3#/"Ple preparation. PCR cycling conditions were set as in-

RIBA 3"“. Furthermore, we measured the number of viral ch‘-rUCted by the manufacturer (HCV Amplicor™, La Roche).

ies/ml (quantitative HCV-RNA measurement) in all HC\P&tection of HCV-RNA was performed by a non-isotopic
positive and “indeterminate” patients and we compared th&8gthod adapted to microwell format.

data with the HCV screening results obtained from the two

diagnostic tests (ELISA Il and Qualitative RT-PCR). HCV Quantitative Measurement

Reverse transcription, amplification of HCV, and
MATERIALS AND METHODS quantitation was performed simultaneously with the incor-
Patients and Controls poration of an internal standardized target sequence control.

In brief, RNA was isolated from viral particles by means of a

One hun(.ired sixty-one haemodialysis patients (mean agesotropic agent. Reverse transcription and PCR amplifica-
43.3, range: 25.3-61.3, 83 males and 78 females) were exgi \vere performed according to the instructions supplied
ined three consecutive times over a 1.5 year follow-up perw the manufacturer (HCV-Monitor™ Test, La Roche). De-
for the presence of anti-HCV antibodies and HCV-RNA B (ion and colorimetric quantitation were based on a method
means of ELISAlll and qualitative RT-PCR resg\ecﬂv_ely. ?ug'dapted to microwell format. Results were expressed as viral
sequently all samples were confirmed by RIBA Batients copies/ml of human serum. The lower limit of the assay was
sera were collected in EDTA-anticoagulant tubes, and storedifi 1\ated as 2.000 viral copies/ml. Below this cut-off value

—20°C for up to one week or else in —70°C for up to one Mok, assay cannot confirm the presence or absence of viral

i i o particles and the provided protocol suggests to report the re-
Detection of Anti-HCV Antibodies by ELISAIII sult as “no HCV RNA detected,” less than 2,000 copies/ml,

Serum samples were tested three consecutive times dufihtgss than 10 viral copies/PCR reaction.
the period of study for the presence of anti-HCV antibodies
by ORTHO ELISA IlI test system. This assay detects anRESULTS
bodies directed to core NSE_” NS4, and NS5 antqen_s. Th‘f?eported results obtained from ELISA 1l and qualitative
assay was performed according to the manufacturer’s mStrH‘i‘_-PCR assays were HCV positive for 16/161 patients
tions and in ea_tc_h_sample the optical density (OD) ratio w 93%) and these were designated as anti-HCV (+)/ HCV
calcukted by dividing the sample OD by the assay control O NA (+). Subsequently, 16 anti-HCV positive/161 HD pa-
Sample with an OD ratio > 2.0 were considered positive, sampl X '

es : o :
with an OD ratio between 1 and 2 were considered as wea (fnts were confirmed by the RIBA'3In addition, three in-
i

" . . Veiiduals anti-HCV (-)/HCV RNA (-) were reported as RIBA
positive and samples with an OD ratio < 1.0 were conside gj(+). Results did not vary during the three consecutive

negative. Low and high titer positive controls were included in .
9 9 P . measurements for each assay. Discrepant results [ELISA (=)/
each assay and these were always positive.

RIBA (+)/RT-PCR (-)] were obtained in cases 5, 6, and 10
(see Bble 1). In order to minimize the possibility that the
processed specimens were inhibitory for amplification or that
Detection of anti-HCV antibodies (c33, NS5, C22p, cL00RNA was not recovered the entire RT-PCR test procedure
by means of BA 3™ generation assay was performed thregas repeated (including specimen preparation) for those
consecutive times according to the instructions providedmples. Furthermore, the three patients designated as ELISA
by the manufacturer (Chiron Corporation, Emerville, CAJ=)/RIBA (+)/RT-PCR (-), showed a viral load of less than
In brief, patients’ sera were incubated with a nitrocelldhe assay detection level (< 2,000 copies/ml). Three out of

RIBA 3™ Generation Assay
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TABLE 1. Immunologic and Virologic Profiles of HD Patients That Were Shown to be HCV Positive in at Least One of the
Three Screening and/or Confirmatory Assays

Patient’s RT-PCR Viral load Duration of HBV/HIV
no. ELISAII RIBA 3 (qualitative) copies/nl haemodialysis (yrs) diagnosis
1 + + + 800,000 + 50,000 8 —I-
2 + + + 100,000 + 5,000 9 —/-
3 + + + 130,000 * 10,000 18 —I-
4 + + + 150,000 * 5,000 11 /-
5 - + - < 2,008 10 —-
6 - + - < 2,000 5 —-
7 + + + 100,000 * 5,000 9 +/—-
8 + + + 50,000 + 8,000 12 —/-
9 + + + 100,000 * 8,000 11 —I+
10 - + - < 2,000 8 ——
11 + + + 900,000 + 60,000 7 /-
12 + + + 150,000 * 10,000 9 —I-
13 + + + 120,000 * 10,000 10 —I-
14 + + + 1,000,000 + 90,000 11 /-
15 + + + 130,000 + 10,000 8 —I-
16 + + + 100,000 * 8,000 9 —I-
17 + + + 50,000 + 5,000 7 —/-
18 + + + 150,000 * 10,000 8 —I-
19 + + + 140,000 * 9,000 10 —I-

@Average values measured three consecutive times during the period of study.
PNo HCV RNA detected. The sensitivity limits of the assay is 2,000 copies/m.

sixteen PCR positive samples had high levels of viral loatkasure viral loads of less than 2,000 viral copies/ml. Quan-
(>500,000 copies/ml). All other patients had a viral load rantitative assays are intended for use in conjunction with clini-
ing from 50,000 to 150,000 copies/ml (see Table 1). Patien#d presentation and other laboratory markers as an aid in
7 and 9 were found to be HBV (+) and HIV (+) respectivelgssessing viral response to antiviral treatment as measured
Patients’ viral load remained relatively stable during thrdwy changes in serum or plasma HCV RNA levels. These as-

consecutive measurements. says are not intended as screening HCV tests and/or as diag-
nostic tests to confirm HCV infection.
DISCUSSION Several studies suggest ELISA 11l to be a specific, reliable,

. and necessary screening assay in routine HCV determination.

Our data demonstrated that only a small proportion ﬁf . S

haemodialysis patients in our unit were anti-HCV positiveowever’ this assay may not be sufficientin all cases of HCV
infection (13,14). On the other hand, some patients who dem-

?”d’or HCV_RNA (+) upon ELISA il an_d RT-PCR evalua nstrate HCV RNA only in the liver may be designated HCV
tion respectively. Reported results obtained from ELISA | . L o
were further subjected under RIBA 8onfirmatory assay. NA (_—)/antl-HCV *) due_ to the |_|m|t_ed sensitivity of HCV-

* RNA in the blood. In addition, this discrepancy could be at-

As shown in Table 1 patients 5, 6, and 10 were reportedtr?t%’uted to post-viral clearance. A positive antibody result

— + - — - - .
ELI_SA( )/RIE.”A( )/ RT PCR ( ).' HCV RN_A negatlwty "N indicates that the patient has been exposed to HCV but the
anti-HCV positive patients is in this study within the reporte . o .
. . . . _test cannot reliably distinguish between acute, chronic, or
range in the literature (12). However, a patient designate ; . .
. : ) resolved infection. When normal liver enzyme levels are
with the above screening profile cannot be reported as an anti-

HCV (+) patient, since RIBA'8is not an HCV screening presentin aqti-HC\{ positive patientsz oraRIB%(%)/ELISA
assay and does not allow a definite HCV classification. 'Ilrﬁ(+) profile is obta!qed then th_e_patlent C,OUId be con5|d§red
addition, discordant results in these three cases between EL%Rer as false positive, or p'osm.ve but with minimal Iesu?ns
Il and RIBA 3% assays and the parallel agreement of ELISAS)- In such cases, a combination of ELISA Il and qualita-
Il and qualitative RT-PCR reported results might imply tive HCV-RNA evaluation allows a definitive classification
higher sensitivity of RIBA % in anti-HCV immunoreactiv- N HCV diagnosis since such a strategy seems unlikely to be
ity. In fact, we are not in a position to confirm the highdgllible though notimpossible (16,17). In cases where an anti-
sensitivity of RIBA 3 since this cannot be deduced from thelCV negative result is obtained but disease resembles viral
reported results of any of the screening assays used in figipatitis, it should be taken in serious consideration whether
study. Even more, quantitative HCV RNA evaluation of the¢e patient is immunocompromised (18). This is of particular
samples cannot confirm the presence or absence of HCV RiN¥portance especially for patients in renal failure and those
since due to sensitivity limits of the assay, it is impossible itifected with Human Immunodeficiency Virus (HIV). In this
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case, it seems that PCR diagnosis should be considered antepatitis C virus and antibody response in the clinical course of acute
that similar diseases should be excluded. In acute infectigns"ePatitis C virus infection. Hepatology 1992;16:877-881.

. . 10. Young KK, Archer JJ, Omata M, Resnick R. Detection of Hepatitis C
ELISA Il and SUbsequem confirmation by RIBA are of- virus RNA by a combined reverse transcriptase-polymerase chain reac-

ten negative (9) since antibodies have not yet been producedsion assay. J Clin Microbiol 1993;31:882-886.

In that case, HCV-RNA-based technique appears to be a valu-wolfe L, Tamatsukuri S, Sayada C. Detection of HCV RNA in serum
able tool since it offers the advantage of detecting current using a single-tube enzyme PCR in combination with a colorimetric
HCV viremia (10)_ Three to nine weeks later, an anti-HCV microwell assay, Hepatitis C virus. In: GEMHERP. Hepatitis C virus: new
ELISA Il immunoassay mav confirm if anv seroconversio diagnostic tools. London: John Libey; 1994. p 83-84.

Y Yy ! ! y S ] v _SI ?2 Krajden M, Zhao J, Bourke C, Scalia V, lILBu W. Detection of hepa-
has occurred (19,20). Hence, because virologic and immu- s ¢ virus by PCR in second-generation enzyme immunoassay-serop-
nologic profiles often differentiate, we suggest that in cer- ositive blood donors by using matched pairs of frozen plasma and pilot
tain cases, despite the cost, both ELISA Il and RT-PCR tube sera. J Clin Microbiol 1996;34:2191-12195.
assays be considered, and if not, assay selection Shou|&3b§>alekos G, Boumba D, Katopodis K, et al. Absence of HCV viraemia

.. . n anti-HCV-negative haemodialysis patients. Nephrol Dial Transplant
based on a case-sensitive manner and on a cost-effective strai g ysISp P P

. . . 998;13:1804-1806.

egy scheme (21-27). Particularly for high-risk groups sughy schroter M, Feucht HH, Schafer P, Zoliner B, Laufs R. High percentage
as haemodialysis patients, a combination of the ELISA Il of seronegative HCV infections in haemodialysis patients: the need for
screening assay and a standardized RT-PCR method shoul&CR. Intervirology 1997;40:227-27.

be highly encouraged 15. Puoti C, Magrini A, Stati T, et al. Clinical, histological, and virological

| . fth b b ti findi features of hepatitis C virus with persistently normal or abnormal ala-
nview ot the above observations, our findings May SUg- ,ine yransaminase levels. Hepatology 1997;26:1393-1398.

gest that ELISA Il remains a highly valuable assay in roys. gukh J, Purcell RH, Miller RH. Importance of primer selection for the

tine HCV diagnosis since it combines a direct evaluation of detection of hepatitis C virus RNA with the polymerase chain reaction.

immune anti-HCV response, simplicity in both handling and Proc Natl Acad Sci USA 1992;89:187-191. _

performance, and a significantly lower cost. Neverthelesst’a -0"90 MC, Beringer MS, Hartkey GL. Use of uracil DNA glycosylase
L . . to control carry-over contamination in polymerase chain reactions. Gene

combination of ELISA Ill immunosorbant assay with a stan- ;495.93.167_177

dardized RT-PCR assay is the only effective screening straf- pe Medina M, Hill M, Sullivan HO, et al. Detection of anti-Hepatitis C

egy to date that could allow a definitive classification in HCV virus antibodies in patients undergoing dialysis by utilizing a hepatitis

diagnosis. C virus 3.0 assay: correlation with hepatitis C virus RNA. J Lab Clin
Med 1998;132:73-75.
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