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Testing for antibody against hepatitis C virus (anti-HCV) is a low-cost diagnostic method worldwide; however, an optimal soreer@
test for HCV in patients with cancer has not been established. We sought to identify an appropriate screening test for HCV
infection in patients with hematologic malignancies and/or hematopoietic cell transplants (HCT). Patients in our center were
simultaneously screened using serological (anti-HCV) and molecular (HCV RNA) assays (February 2019-November 2019).

In total, 214 patients were enrolled in this study. Three patients (1.4%) were positive for anti-HCV, and 2 (0.9%) were positive
for HCV RNA. The overall percentage agreement was 99.5% (95% Cl: 97.4-99.9). There were no cases of seronegative HCV
virus infection. The positive percentage agreement was 66.7% (95% CI: 20.8-93.9), and the negative percentage agreement was
100.0% (95% CI: 98.2—100.0). Cohen kappa coefficient was 0.80 (95% Cl: 0.41-1.00, P < .0001).

The diagnostic yield of screening for chronic HCV infection in patients with cancer is similar for serologic and molecular testing.

1. Introduction

The prevalence of chronic hepatitis C virus (HCV) infection in
patients with cancer has been reported to be 1.5% overall and
up to 10.6% in specific subgroups.!! Chronic HCV infection
causes significant morbidity and mortality in patients with can-
cer and can interfere with cancer treatment.”! However, little
is known about the optimal screening test for HCV in cancer
patients. Two types of assays are approved for the diagnosis of
HCV infection: serologic assays that detect antibody to HCV
(anti-HCV) and confirmatory molecular assays that detect viral
nucleic acids (HCV RNA).B! Serologic assays cost less expen-
sive than molecular assays (US$ 0.50-1.70 vs US$ 30-200).4
US national guidelines recommend screening with anti-HCV
in both immunocompetent patients and immunocompromised
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patients, such as those with human immunodeficiency virus
(HIV) coinfection.’! However, anti-HCV-based screening may
be suboptimal in some immunocompromised patients,® includ-
ing those with HIV infection!”! and hematopoietic cell transplant
(HCT) recipients.l® In the study reported here, we sought to
identify the most reliable screening test for chronic HCV infec-
tion in patients with underlying hematologic malignancies with
and without HCT.

2. Methods

Patients with cancer who were seen at the Lymphoma/
Myeloma, Leukemia, and Stem Cell Transplant clinics at the
University of Texas MD Anderson Cancer Center between
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Study population characteristics.

Characteristic Value
Median age (range, yrs) 64 (27-84)
Male sex 127 (59%)
Race
White 180 (84%)
Black 18 (8%)
Asian 9 (4%)
Native American 1(0.5%)
Other 6 (3%)
Hematologic neoplasm
Lymphoid* 149 (70%)
Myeloidt 65 (30%)
HCT 15 (7%)
Allogeneic 3/15 (20%)
Autologous 12/15 (80%)
HCV genotype
1b 2/2 (100%)

Data are median (range) or n (%).

HCT = hematopoietic cell transplant; HCV = hepatitis C virus.

*Lymphoid neoplasms included the following categories based on the 2016 World Health
Organization classification: mature B-cell neoplasms and Hodgkin lymphoma.

tMyeloid neoplasms included the following categories based on the 2016 World Health
Organization classification: myeloproliferative neoplasms, myelodysplastic/myeloproliferative
neoplasms, myelodysplastic syndromes, acute myeloid leukemia, and related neoplasms, and
B-lymphoblastic leukemia/lymphoma.

February 11, 2019, and November 5, 2019, were enrolled
prospectively. This study was approved by the MD Anderson
Institutional Review Board and conformed to the stan-
dards set by the Declaration of Helsinki for human studies.
Informed consent was obtained from all eligible partici-
pants. We included patients aged > 18 years with any type
of hematologic malignancy, with or without HCT, and who
had never been screened for HCV. Anti-HCV and HCV-
RNA tests were simultaneously performed using the same
blood samples. Anti-HCV testing was performed by using
the ARCHITECT Anti-HCV assay (Abbott Laboratories),
which has a specificity of 99.60% (95% confidence inter-
val [CI]: 99.45-99.71) and a sensitivity of 99.10% (95%
CI: 96.77-99.89)."1 HCV-RNA testing was performed by
using the Cobas HCV test (Roche Molecular Systems, Inc.)
with the Cobas 6800 instrument system. The quantification
range of this assay was 15 to 100,000,000 IU/mL (1.18 log
IU/mL to 8.00 log IU/mL). Seronegative HCV infection was
defined as a negative anti-HCV and positive HCV-RNA test
results. Resolved HCV infection or false-positive serological
test results were defined as positive anti-HCV and negative
HCV-RNA test results.

This study was powered by the diagnostic performances
of the 2 tests. In a previous study of HIV-infected individu-
als who underwent both tests, 6.9% of patients tested neg-
ative for anti-HCV but positive for HCV RNA, while 0.8%
had the opposite results.!'”) Assuming these discordant pro-
portions, 214 patients would need to be enrolled to yield
90% power to detect a significant difference (P <.05) in
diagnostic performance between the 2 tests using McNemar
test. Descriptive statistics were used to summarize patient
characteristics. Numerical data were described as medians
and ranges, and categorical data were described as frequen-
cies and percentages. The diagnostic agreement between the
anti-HCV and HCV-RNA tests was assessed. First, the over-
all percentage agreement and the positive and negative per-
centage agreements were estimated. The agreement between
the 2 tests was evaluated using Cohen kappa statistic and
McNemar test. All tests were 2-sided, with a significance
level of 0.05. Data analyses were performed using SAS ver-
sion 9.3 (SAS Institute Inc.).
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3. Results

3.1. Demographics

In total, 214 patients were enrolled in this study. Of these, 127
(59%) were men, and 180 (84%) were White. One hundred
forty-nine patients (70%) had lymphoid neoplasms, 65 (30%)
had myeloid neoplasms, and 15 (7%) had undergone HCT
(Table 1). One hundred one patients (47%) had stable disease,
and 93 (43%) had progressive disease. Twenty patients (9%)
were newly diagnosed with hematologic malignancies at the
time of enrollment; therefore, their cancer status could not be
determined.

3.2. Diagnostic performance

Three patients (1.4%) had positive anti-HCV test results and
2 (0.9%) had positive HCV-RNA test results (Table 1). The
overall percentage agreement was 99.5% (95% CI: 97.4-99.9).
Of the 3 patients with positive anti-HCV test results, 2 were
positive and 1 had negative HCV-RNA test results. There
were no cases of seronegative HCV infection, that is, of the
211 patients with negative anti-HCV test results, all had nega-
tive HCV-RNA test results. The positive percentage agreement
was 66.7% (95% CI: 20.8-93.9), and the negative percentage
agreement was 100.0% (95% CI: 98.2-100.0). Cohen kappa
coefficient was 0.80 (95% CI: 0.41-1.00, P < .0001), indicating
substantial agreement between anti-HCV and HCV-RNA tests
for the diagnosis of HCV infection (Fig. 1). Consistent with
this, McNemar test showed no significant difference in overall
performance between the 2 tests (P =.32). One patient with a
negative anti-HCV test result had an inconclusive HCV-RNA
test result; however, a repeated HCV-RNA test produced a neg-
ative result.

4. Discussion

To our knowledge, this is the first study to prospectively com-
pare different HCV screening methods in heavily immuno-
compromised patients with cancer. We found that serological
and molecular testing had similar diagnostic performance in
this patient population. There were no cases of seronegative
(false-negative for anti-HCV) infections. The findings of this
prospective study reflect our clinical practice, where cases of
seronegative HCV have not been identified for many years in
our center.

The reported prevalence of seronegative HCV infection (neg-
ative for anti-HCV but positive for HCV RNA) ranges from
3.2% to 13.2% in HIV/HCV co-infected patients, from 1% to
15% in patients undergoing hemodialysis, from 0.2% to 0.9%
in solid organ donors, and from 0.0004% to 0.08% in blood
donors.!'!

The occurrence of seronegative HCV infection has significant
implications in cancer patients, as unaddressed chronic HCV
infection might lead to liver disease progression, increased mor-
tality in patients with non-Hodgkin lymphoma or prior HCT,
development of hepatocellular carcinoma and/or non-Hod-
gkin lymphoma as a second primary malignancy, or the need
for burdensome adjustments in cancer treatment due to HCV
reactivation.[»? One proposed pathophysiological mechanism
for seronegative HCV infection is delayed seroconversion,!'?l a
phenomenon reported in immunosuppressed patients and per-
sons who inject drugs.”"! In our study, which included heavily
immunocompromised patients with hematologic malignancies,
we observed no seronegative HCV infection. An explanation for
this finding is the use of sensitive diagnostic serological tests in
our study.

Because of the significant public health burden of viral hep-
atitis, the World Health Organization (WHO) has set a goal
of eliminating hepatitis by 2030 (WHO, 2017).1*! The most
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indicating substantial agreement
between anti-HCV and HCV RNA
tests for HCV diagnosis

Figure 1. Serologic vs molecular testing for HCV screening in patients with hematologic malignancies. anti-HCV = antibody to hepatitis C virus, HCV = hepatitis

C virus.

efficient strategy to achieve the WHO’s goal of eliminating
HCV by 2030 is to expand HCV testing such that 90% of
all HCV-positive people are diagnosed and offered treat-
ment.*®* Our findings favor the use of anti-HCV, a relatively
affordable test in use worldwide, for HCV screening in most
cancer patients.

It should be noted that our findings are applicable to 1-time
screening for chronic HCV infection in patients at a low risk
of infection. Patients at a high risk for HCV infection with sus-
pected acute HCV infection, including reinfection, should be
tested for HCV RNA more than once."”! Likewise, all HCT
donors should be screened for HCV within 30 days before cell
harvest with Food and Drug Administration (FDA)-approved
anti-HCV and HCV RNA testing in accordance with the
Foundation for the Accreditation of Cellular Therapies stan-
dards and FDA guidance.®!

Our study had several limitations. First, the statistical
power was low due to the small number of patients with HCV
infection. The sample size calculated for this study was based
on a study evaluating the diagnosis of HCV infection in HIV-
positive individuals,"” in which 23.7% of the patients tested
positive for anti-HCV and 29.8% tested positive for HCV
RNA. Unlike patients with cancer, HIV-infected individuals
are a high-risk population for HCV infection. The HCV infec-
tion rate in the study population was much lower (1.4%).
This difference in HCV infection rates between the 2 studies
led to the underpower of our study. Second, the small number
of patients who tested positive for HCV may limit the gen-
eralizability of our findings. Third, future studies may yield
different diagnostic outcomes if other serological and molec-
ular assays that were not used in our study were compared.
Fourth, we did not perform a cost-effectiveness analysis of
serologic versus molecular testing, as our center is granted
special pricing for laboratory testing and does not reflect the
true market price.

In conclusion, the diagnostic yield of screening for chronic
HCYV infection in heavily immunocompromised cancer patients
seems to be similar for serological and molecular testing. The
use of low-cost diagnostic methods, such as anti-HCV, would
contribute to the long-term goal of eliminating HCV infection
in the U.S. and globally.
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