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Silent damage? Occult HCV replication and histological disease may
occur following apparent HCV clearance
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Hepatitis C virus (HCV) infection is a significant source of global
morbidity and mortality, with an estimated 3% of all persons infected
worldwide and an economic burden in the hundreds of billions [1,2].
However, with the relatively recent introduction of robust and more
cost-effective direct acting antivirals (DAA) theWorld Health Assembly
has backed a global HCV elimination strategy by 2030 [1]. This approach
will target both chronic HCV-infected patients and those previously un-
diagnosed and asymptomatic.

With the new DAA combinations, sustained virological response
(SVR), which is defined as undetectable HCV RNA at 12 weeks
(SVR12) or 24 weeks (SVR24) in serum post treatment completion,
has reached 95–100% for certain HCV genotypes and has changed the
landscape for hepatic pathology including normalization of liver
enzymes, as well as improvement of liver necroinflammation and fibro-
sis. Nonetheless, several concerns including occult HCV infections, re-
infections and resistant/persistent infections in association with DAA
therapy remain unsolved. Indeed, in the current era of DAA therapy,
how can we determine if ‘cured’ patients have in fact eliminated all
virus systemically? And even if so, are the risks associated with liver in-
jury and hepatocellular carcinoma completely eliminated after SVR?
Most studies have shown the presence of HCV RNA in liver and/or
PBMC in transplant patients with no viremia indicating incidence of oc-
cult infections [3]. Due to limited availability of liver biopsies in non-
transplant patients, the clinical significance of these occult HCV infec-
tions and their impact on hepatic and extra-hepatic complications
have been less well studied in immunocompentent patients post-SVR.
A new study byWang et al. [4] assesses the prevalence of occult HCV in-
fection (OCI) in liver and PBMC of patients following SVR24 achieved
with DAA and pegylated ribavarin (PR) treatments and in naturally
resolving infections. HCV RNA was observed in approximately 11% of
patients by in-situ detection of HCV RNA, namely RNAscope assay of
liver biopsies either following DAA and PR at SVR24 or after spontane-
ous resolution. Further, of the 16 total OCI patients, HCV prevalence
was higher in the DAA-treated group and one patient in the PR group
DOI of original article: https://doi.org/10.1016/j.ebiom.2019.07.043.
⁎ Corresponding author at: Harvard Medical School, Center for Virology and Vaccine

Research, Beth Israel Deaconess Medical Center, E/CLS – 1037, 3 Blackfan Circle, Boston,
MA 02215, USA.

E-mail address: rreeves@bidmc.harvard.edu (R.K. Reeves).

https://doi.org/10.1016/j.ebiom.2019.08.029
2352-3964/© 2019 The Authors. Published by Elsevier B.V. This is an open access article under
relapsed at 48 weeks post treatment, suggesting that a complete
‘cure’ may be less likely. Almost all patients with intrahepatic HCV
RNA (12/13; 92.3%) also tested positive for HCV RNA in PBMC.
These data are particularly relevant since it suggests PBMC monitor-
ing could be ideal for detection of OCI for longitudinal follow-up post
treatment whereas liver biopsies could be tested based on a case by
case basis following negative virus detection in PBMC. A much larger
sample size study is necessary to truly determine if PBMC viral loads
correlate with liver viral loads.

Wang and colleagues [4] also showed that protracted hepatic in-
flammation and severe fibrosis score after SVR was associated with
OCI compared to fibrosis regression in non OCI patients. The presence
of residual RNA/ongoing viral replication in the liver leads to continuous
liver injury and does not improve clinical outcomes following HCV
clearance. The hepatic alterations in OCI are of serious concern, espe-
cially if left unmonitored post-treatment. Since OCI is not always associ-
ated with abnormal transaminases, baseline viral loads and treatment
regimens, it is imperative to identify biomarkers for diagnosis/predic-
tion of OCI even in the absence of liver biopsy samples. OCI occurred
most frequently in patients with genotype 3, which may give some
clues as to needed surveillance. However, this could present another dif-
ficulty in that genotype 3 primarily circulates in India and Southeast
Asia [2], where any biopsy sampling may be logistically more challeng-
ing. This also highlights another potential caveat of the study that in ad-
dition to small sample size, all the patients were ethnically Chinese.
Whether these findings can be fully extrapolated to larger numbers of
individuals in the global epidemic will need to be determined.

Overall, the study byWang et al. [4] has underscored the clinical rel-
evance of OCI and the importance of longitudinalmonitoring of patients
after SVR and DAA. In addition, it is important to highlight that these
findings were seemingly not associatedwith re-infectionswhich gener-
ally result in a similar occult replication and serum clearance, although
multiple studies suggest re-infection after SVR and DAA are possible
and couldmimic these occult pathologies [5]. Future studies with larger
cohorts are essential to determine the full etiology of all OCIs and how
individuals with these manifestations can be more readily identified
and treated without the need for liver biopsies (i.e., biomarkers). It is
not currently knownwhat duration of longitudinal monitoring is neces-
sary and if further treatment could be helpful for OCI patients. There-
fore, a suitable strategy for not only identification, but also follow-up
and treatment of OCI patients will need to be developed to address
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what could be a largely under-appreciated problem in patients who
have only seemingly cleared HCV.
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