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Impact of Isolated Hepatitis C Virus (HCV) Core-Specific Antibody
Detection and Viral RNA Amplification among HCV-Seronegative
Dialysis Patients at Risk for Infection
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Amplification of hepatitis C virus (HCV) RNA from blood detected occult HCV infections in 30.9% of 210 HCV-seronegative
dialysis patients with abnormal liver enzyme levels that had evaded standard HCV testing practices. Isolated HCV core-specific
antibody detection identified three additional anti-HCV screening-negative patients lacking HCV RNA amplification in blood

who were considered potentially infectious. Together, these findings may affect management of the dialysis setting.

H epatitis C virus (HCV) infection is prevalent among patients
with end-stage renal disease (ESRD) who are undergoing
maintenance dialysis, and it has detrimental effects on disease pro-
gression and patient survival times, although HCV-related liver
disease is mostly mild and asymptomatic (1-3). Accurate HCV
diagnosis is limited by the lack of detectable anti-HCV antibodies
in some viremic patients (4). Also, HCV RNA has been detected in
blood cells from HCV-seronegative (negative for anti-HCV and
serum HCV RNA) hemodialysis (HD) patients with abnormal
alanine aminotransferase (ALT) and/or gamma-glutamyl trans-
peptidase (GGTP) values (i.e., occult HCV infection) (5). Such
patients can be infectious and contribute to HCV spread within
dialysis units but remain undiagnosed with standard diagnostic
techniques (6). This study aimed to identify occult HCV infec-
tions among HCV-seronegative dialysis patients with abnormal
liver enzyme levels that had evaded standard HCV testing prac-
tices.

(This work was presented in part as a poster at the 64th Annual
Meeting of the American Association for the Study of Liver Dis-
eases, Washington, DC, 1 to 5 November 2013 [7].)

Fifteen Spanish dialysis units enrolled patients for substitutive
hemodialysis or peritoneal dialysis (PD) therapy. The inclusion
criteria were (i) ALT levels above 28 IU/liter (8) and/or abnormal
GGTP levels (>43 IU/liter) for more than 6 months before study
entry; (ii) negative results for markers of HCV (anti-HCV and
HCV RNA), HIV (anti-HIV), and hepatitis B virus (HBV) (HBV
surface antigen and DNA); and (iii) exclusion of other causes of
liver disease. Each participating center used a licensed anti-HCV
screening assay (most centers used one of the following: Architect
anti-HCV or IMX HCV [Abbott Laboratories, Chicago, IL], Elec-
sys anti-HCV [Roche Diagnostics, Rotkreuz, Switzerland], Advia
Centaur HCV [Siemens Healthcare Diagnostics, Erlangen, Ger-
many], or Vitros anti-HCV [Ortho-Clinical Diagnostics, Buck-
inghamshire, United Kingdom]). Anti-HCV antibodies (Innotest
HCV Ab IV; Innogenetics, Ghent, Belgium) and HCV RNA were
retested centrally at a single center, which confirmed that 210
subjects (134 male and 76 female subjects; median age, 69 years
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[range, 25 to 87 years]) fulfilled the inclusion criteria. The median
duration of dialysis was 36 months (range, 6 to 264 months); the
median ALT and GGTP levels prior to study entry were 26 IU/liter
(range, 5 to 180 IU/liter) and 69 IU/liter (range, 10 to 160 1U/
liter), respectively. The etiology of kidney disease was diabetes
mellitus in 40 cases (19.1%), glomerulonephritis in 27 (12.9%),
high blood pressure in 21 (10.0%), interstitial nephropathy in 16
(7.6%), and polycystic kidney in 11 (5.2%), whereas 95 patients
(45.2%) suffered from other nephropathies. This study was ap-
proved by the coordinating center’s ethics committee and was
conducted according to the Helsinki Declaration; written consent
was obtained from all patients. Serum and peripheral blood
mononuclear cell (PBMC) samples were collected at study entry.
The HCV RNA 5’ noncoding region in total RNA extracted from
PBMCs and ultracentrifuged serum (2 ml) was amplified by quan-
titative real-time PCR, as reported previously (9, 10). Each test run
included repeatedly HCV RNA-negative serum or PBMC samples
from healthy volunteers and additional negative controls. A stan-
dard curve was constructed with 10-fold dilutions of synthetic
genomic HCV RNA and was used for quantification of HCV RNA
in PBMCs and serum (assay sensitivity of 3 HCV RNA copies per
reaction, as reported elsewhere [9, 10]). The specificity of HCV
RNA amplification was demonstrated by phylogenetic analysis of
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HCV core sequences amplified from ultracentrifuged serum and
HCV RNA-positive PBMCs from HD patients (5, 10).

HCYV core-specific antibodies were detected using an immuno-
assay with enhanced sensitivity (anti-HCV core high-sensitivity
enzyme-linked immunosorbent assay [ELISA] kit; Diater Labora-
tories, Madrid, Spain) that uses a conserved HCV core region
based on an investigational anti-HCV core immunoassay (11).
Testing was performed with prediluted (1:10) samples according
to the supplier’s instructions; sample-to-cutoff absorbance ratios
(absorbance index [AI] values) of =1.2 were considered to indi-
cate reactivity. The assay has shown a diagnostic sensitivity of
100% for chronic hepatitis C genotypes 1 to 6 and specificities of
100% and 99.7% among blood donor samples and clinical speci-
mens, respectively (12). Anti-HCV core-positive samples were
confirmed by a peptide inhibition assay, as reported previously
(11), and antigenic reactivity was characterized by a supplemental
immunoblot assay (Inno-LIA HCV Score [Innogenetics], with re-
ported sensitivity and specificity of >80% and >92%, respec-
tively, among low-titer antibody samples, blood donations, or se-
roconversion panels). Categorical variables were compared using
the chi-square test (or Fisher’s exact test, when applicable). Con-
tinuous variables were compared using the nonparametric Mann-
Whitney U test. All reported P values are two-tailed.

Overall, 65/210 anti-HCV-negative dialysis patients (30.9%)
were classified as having occult HCV infections (HCV RNA de-
tectable in PBMC and/or ultracentrifuged serum samples). Pa-
tients with occult HCV infections were younger than those with-
out detectable HCV RNA (median age, 63 years [range, 30 to 86
years] versus 71 years [range, 25 to 87 years], respectively; P <
0.005) and had greater ALT levels prior to study entry (median
level, 27 TU/liter [range, 6 to 144 IU/liter] versus 19 IU/liter
[range, 6 to 90 IU/liter], respectively; P < 0.001). No differences
regarding the mode and duration of dialysis treatment, etiology of
kidney disease, gender, blood transfusion, or GGTP levels were
found (data not shown).

Anti-HCV core antibodies were detected for 11/210 dialysis
patients (5.2%), including 4/65 (6.2%) positive for HCV RNA (in
PBMC and/or ultracentrifuged serum samples) and 7/145 (4.8%)
without detectable HCV RNA. Table 1 summarizes the character-
istics of these 11 patients. HCV core-specific antibody reactivity
was inhibited =50% in four cases. Thus, the anti-HCV core assay
detected 1.5% of HCV-seronegative dialysis patients (1/65 pa-
tients) with occult HCV infections and 2.1% of HCV RNA-nega-
tive patients (3/145 patients; no occult infection) (specificity,
97.9%). Most patients had been screened with sensitive anti-HCV
chemiluminescent immunoassays (Table 1). One confirmed anti-
HCV core-positive sample reacted weakly with the C1 (core)
band, leading to an indeterminate test result with the supplemen-
tal anti-HCV immunoblot assay (patient 5 in Table 1); faint reac-
tivity with the C1 and/or C2 bands was noted for other samples,
although the samples were scored negative. Overall, sera from 3/4
patients with confirmed anti-HCV core reactivity showed faint-
to-weak core antigen-specific bands. When the threshold for de-
tection was set at an Al of 1.0 (below the Al level of 1.2 recom-
mended by the supplier), confirmed anti-HCV core reactivity
increased to 3.8% (8/210 patients), including 3/65 patients (4.6%)
with and 5/145 patients (3.4%) without virological markers of
occult HCV infection (Table 2).

In this study, we found that 30.9% of ESRD patients undergo-
ing dialysis (either HD or PD) had occult HCV infections (HCV
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TABLE 1 Characteristics of patients with positive results in the anti-HCV core high-sensitivity ELISA
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(Diater)
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(%)
23
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“F, female; M, male; HD, hemodialysis; PD, peritoneal dialysis; Al, absorbance index; CMIA, chemiluminescent microparticle immunoassay (Architect; Abbott Laboratories); MEIA, microparticle enzyme immunoassay (IMX; Abbott

Laboratories); ECLIA, electrochemiluminescent immunoassay (Elecsys; Roche Diagnostics); CIA, chemiluminescent immunoassay (Vitros; Ortho Diagnostics).

n <+
(e} fe]
S 2
X X
R N
—_ O O O O n O O
0 o
FoaamBaa
— N O N N O NI~
[*)} o N
— 0 O AN AN N
o0
NN~ O © OO
O\vv—i'—i(\]mv—‘m
QDL
[aNaycepyapayaya)
jasgy-itanianilanilanilaniian
2TRD=E= =N TR
HSSSmmS 2
[on e N T O o N o I o I S o
REREEREE
S -
< 1N O N0 N~ —

Journal of Clinical Microbiology

AINN 3LVLS NN3d Aq 910z ‘9T Jaquisidas uo /610" wse"wol//:dny woiy papeojumod


http://jcm.asm.org
http://jcm.asm.org/

Anti-HCV Core Testing and HCV RNA Amplification

TABLE 2 Comparison of reactivity in the anti-HCV core high-sensitivity ELISA among dialysis patients, using different values for the threshold for

positivity

No. of anti-HCV core-positive cases with Al of:

Test parameter =1.2 =1.1 =1.0 =0.9 =0.75"

No. with positive HCV RNA status (PBMCs and/or 4 (1) 6(3) 6 (3) 6(3) 13 (NA)
ultracentrifuged serum) (no. confirmed)”

No. with negative HCV RNA status (PBMCs and 7 (3) 8(3) 12 (5) 18 (6) 36 (NA)

ultracentrifuged serum) (no. confirmed)”

Total no. positive (no. confirmed)” [% positivity
for total/confirmed cases]

Increased detection (%) in dialysis patients with 1.5 4.6
occult HCV infections (n = 65)°

Specificity (%) in dialysis patients negative for
markers of occult HCV infection (n = 145)¢

11 (4) [5.2/1.9]

97.9

14 (6) [6.7/2.9]

97.9

18 (8) [8.6/3.8] 24 (9) [11.4/4.3] 49 (NA) [23.3/NA]

4.6 4.6 NA

96.6 95.9 NA

@ An Al of 0.75 corresponds to the cutoff value for the investigational assay reported in reference 11. NA, not available.
® Numbers in parentheses refer to anti-HCV core-positive cases confirmed by the inhibition test.

¢ Values calculated considering only confirmed anti-HCV core-positive individuals.

RNA detected in PBMC samples and/or in serum samples after
ultracentrifugation to concentrate viral particles), in contrast to
the 45% reported previously (5). It is likely that the prevalence of
occult HCV infections is decreasing due to more-efficient diag-
nostic protocols and transmission-prevention measures (1, 3, 13,
14); however, HCV affects kidney function, and mortality rates
are higher among HD patients with occult HCV infections (5). We
also observed HCV core-specific antibody responses among pa-
tients with anti-HCV-negative results in licensed screening tests.
Reactivity was confirmed by a peptide inhibition assay in four
cases; unconfirmed anti-HCV core reactivity might represent
false-positive results, although HCV RNA could be amplified in
PBMC or serum samples from some individuals. This suggested
that relatively low-avidity anti-HCV core antibodies were present
but could be only partially inhibited; indeed, HCV-specific anti-
body avidity may be altered in dialysis patients (15). Also, most
sera showed faint-to-weak HCV core-specific reactions in supple-
mental anti-HCV immunoassays, as reported for occult HCV in-
fections without renal impairment (11). Although the overall
value of the anti-HCV core test appears relatively low, a major
impact of this work is the identification of a subset of HCV-sero-
negative dialysis patients who evade current diagnostic protocols
but must be considered potentially infectious, even lacking HCV
RNA amplification in blood (3, 8).

False-negative anti-HCV results occur frequently among dial-
ysis patients (14), possibly due to immune dysfunction (4). The
threshold to distinguish between anti-HCV core-positive and an-
ti-HCV core-negative results might be lowered in order to define
acceptable risks of missing HCV infections among dialysis pa-
tients. This modification would help to increase overall sensitivity,
without compromising test specificity, in assessing the risk of oc-
cult HCV infection in blood, although further studies are needed.
Occultinfections may affect viral reactivation and disease progres-
sion, the risk of HCV transmission within dialysis units, and in-
trafamilial spread (5, 8). Patients with false-negative results would
not be appropriately counseled while undergoing dialysis or after
kidney transplantation (2, 3). In conclusion, we recommend mon-
itoring dialysis patients and testing them at regular intervals to detect
any HCV-specific antibody reactivity and/or viral burden, so that the
most appropriate management can be adopted (3).
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