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Abstract

Occult hepatitis C virus (HCV) infection is a new recently
characterized entity. This occult infection can be present
in two different clinical situations: in anti-HCV negative,
serum HCV-RNA negative patients with abnormal liver
function tests and in anti-HCV positive subjects with
normal values of liver enzymes and without serum HCV-
RNA. This review describes recent studies of occult HCV
infection in both kinds of patients.
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INTRODUCTION

The etiology of liver disease is unknown in approximately
10% of patients with abnormal results on liver function
tests. Some authors have reported that occult hepatitis
B virus could be the cause of a proportion of these
cryptogenic chronic hepatitis“’2J cases, but no conclusive
results have been yielded.

In January 2004, the role of occult hepatitis C virus
(HCV) infection in chronic liver disease of unknown
etiology was first described by Castillo ez al”!. This
study included 100 patients with persistently long-
standing abnormal liver function test results:alanine
aminotransferase (ALT) and/or gamma-glutamyl
transpeptidase (gamma-GTP). All known causes of
liver diseases were excluded, and they were repeatedly
anti-HCV and serum HCV-RNA negative. All these
patients underwent a liver biopsy. A reverse-transcription
polymerase chain reaction found that 57% of them
had HCV-RNA in their liver. These results were also
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confirmed by iz situ hybridization. In addition, 48/57 (84%)
of these patients with occult HCV infection also had the
antigenomic HCV-RNA strand in the liver tissue, indicating
an ongoing viral replication. The HCV genotype found in
the liver of the patients was 1b, which was demonstrated
by a commercial genotyping assay and by amplification
and sequencing of the HCV-core region. Moreover, 70%
of the patients with intrahepatic HCV-RNA in liver also
had viral RNA in their peripheral blood mononuclear
cells (PBMC). Finally, liver necroinflammatory activity and
fibrosis were observed in a significantly higher proportion
of patients with occult HCV infection than in those
without intrahepatic HCV-RNA. In summary, this paper
identified a new form of hepatitis C virus infection called
“occult HCV infection”. It is characterized by the presence
of HCV-RNA in the liver in the absence of serological
markers of infection (anti-HCV and serum HCV-RNA
negative).

The existence of this kind of occult HCV infection
has also been found by other authors. Thus, Stapleton and
colleagues have reported several studies on “seronegative”
HCYV infection in patients with cryptogenic liver disease
and persistently abnormal results of liver tests'™’!,
Editorials or editors’ comments have also been devoted
to the role and significance of occult HCV infection,
recognizing this infection as a new entity that should be
taken into account for the diagnosis of patients with liver
diseases of unknown cause'®",

Once occult HCV infection was identified, different
research fields were developed: (1) To find an alternative to
the liver biopsy for the diagnosis of occult HCV infection.
(2) To study if HCV replicates or not in the PBMC of
patients with occult HCV infection. (3) To compare the
clinical, biochemical and histological characteristics of
occult with chronic HCV infection. (4) To compare virus-
specific T-cell responses in patients with occult and with
chronic HCV infection. (5) To assess the possible role of
occult HCV infection in the development of hepatocellular
carcinoma. (6) To study the prevalence of occult HCV
infection in other risk populations such as hemodialysis
patients. (7) To assess the efficacy of antiviral therapy for
occult HCV infection. (8) To study other possible clinical
situations of occult HCV infection.

ALTERNATIVES IN DIAGNOSIS OF OCCULT

HCV INFECTION

Although HCV-RNA is also detected in the PBMC of a
high percentage of patients with an occult HCV infection,
the gold standard for diagnosis of this occult viral infection
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is detection of HCV-RNA in liver cells. However, because
of the invasive nature of the liver biopsy, other alternatives
were studied in an attempt to increase the sensitivity of
the diagnostic tests in serum. Taking into account previous
data recorded in patients with chronic hepatitis " we
performed a study with 21 patients diagnosed as having
occult HCV infection (HCV-RNA positive in liver but
negative in serum) and compared detection of viral RNA in
plasma, PBMC and whole-blood"?. All cases had negative
results for HCV-RNA in plasma. In 3 (14%) patients, viral
RNA was detected in whole-blood while HCV-RNA could
be detected in PBMC of 57% of the included cases. Thus,
using whole-blood as the source for HCV-RNA detection
does not improve the sensitivity of the diagnosis of occult
HCV infection. Testing for HCV-RNA in PBMC is much
more reliable in identifing patients with an occult HCV
infection when a liver biopsy is not available.

OCCULT HCV REPLICATION IN PBMC

One important question regarding the transmission of
occult HCV infection was whether the virus could replicate
in PBMC. To study this issue, 18 patients who had been
diagnosed with occult hepatitis C by testing for HCV-
RNA in their liver biopsy and who also had HCV in their
PBMC were selected for this studym. By a strand-specific
RT-PCR it was found that 61% of the patients had the
antigenomic HCV-RNA strand in their PBMC, indicating
that HCV was replicating in these cells. So, although the
patients with occult HCV infection do not have detectable
circulating virions, they could be potentially infectious.

CHRONIC VERSUS OCCULT HEPATITIS C

Once occult HCV infection is identified, one important
question is if the clinical characteristics of this infection
differ from those usually found in chronic hepatitis
C. Trying to answer this question, the biochemical,
virological and histological features of a group of 68
patients with occult HCV infection were compared
with those of a group of 69 patients with histologically
proven chronic hepatitis c™, Groups were matched
with respect to gender, age and known time duration
of the disease. Triglycerides and cholesterol values were
significantly higher in occult HCV infection, while alanine
aminotransferase, gammaglobulin, alpha-fetoprotein
and iron levels were significantly higher in patients with
chronic hepatitis C. The number of patients who had
necroinflammatory activity and fibrosis in the liver biopsy
was significantly higher in the group with chronic hepatitis
C than in the group with occult HCV infection, but no
difference was found in the percentage of patients with
liver steatosis between both groups. Finally, as could be
expected, the percentage of HCV-infected hepatocytes
(determined by ir situ hybridization) was significantly lower
in patients with occult HCV. Thus, it was concluded that
occult HCV infection is a milder disease, with less liver
damage than chronic hepatitis C. Nevertheless, as patients
with occult hepatitis C may present dyslipidemic disorders,
studies on the natural history of occult HCV infection
should be performed to prove the role of occult HCV as

the cause for liver injury in these patients.

CELLULAR IMMUNE RESPONSES IN OCCULT
HCV INFECTION

Why does occult HCV infection induce a less aggressive
disease than chronic HCV infection? The immunological
system of the patients could be involved in this situation.

Quiroga et al™ have performed a study in an attempt
to determine if the cellular immune response of patients
with occult HCV infection is different from that of
patients with chronic hepatitis C. This work compared 50
patients with occult HCV, 141 with chronic hepatitis C
and 21 patients with cryptogenic liver disease (all known
causes of liver disease were discarded, including an
occult HCV infection). Overall, 26/50 (52%) of patients
with occult HCV infection had CD4" T-cell proliferative
responses. These responses were significantly more
frequent in patients with occult HCV than in the group
of patients with chronic hepatitis C (37/141: 26%; P =
0.0016) or in individuals with cryptogenic liver disease
(1/21: 5%; P < 0.001). HCV-specific T-cells of patients
with occult HCV infection proliferated more commonly
in response to NS3 and NS4 proteins, and the peripheral
blood mononuclear cells derived T-cell lines from these
patients produced gamma interferon. Finally, patients with
occult HCV infection had significantly higher amounts
of HCV-specific CD8" T-cells than patients with chronic
hepatitis C. In summary, HCV-specific cellular immune
responses are more frequent in occult HCV infection than
in chronic hepatitis C. Thus, patients with an occult HCV
infection had a better immune response and this could be
the cause of the milder disease that these patients have in
comparison to those with chronic hepatitis.

These results seem to suggest that the clinical
differences observed between occult and chronic hepatitis
C are a consequence of the host’s immunological system.

OCCULT HCV INFECTION AND
HEPATOCELLULAR CARCINOMA

Hepatocellular carcinoma (HCC) is one of the most
common malignancies throughout the world. In a small
proportion of cases, the etiology agent associated with the
development of liver cancer is unknown. Two different
groups, one from ]apan“(’] and the other from Italym, have
reported the presence of occult HCV infection in non-
tumoral and tumoral liver tissues of patients with HCC
who were negative to serological HCV markers. Therefore,
it seems that occult HCV infection may play a role in the
development of HCC however, as discussed above, more
studies on this issue should be performed.

OCCULT HCV INFECTION IN RISK
POPULATIONS

In the presence of elevated levels of liver enzymes,
hemodialysis patients are screened for hepatotropic viral
infections: hepatitis B surface antigen, anti-HCV and/

www.wjgnet.com



6924 ISSN 1007-9327  CN 14-1219/R

World J Gastroenterol

November 21, 2006 Volume 12 Number 43

or serum HCV-RNA. Nevertheless, in some patients
the ctiology of their elevated liver enzymes cannot be
established as they are negative for all serological viral
markers (including serum HCV-RNA). To investigate
whether these hemodialysis patients are affected by an
occult HCV infection, 6 Spanish Hemodialysis Units
enrolled 42 patients with abnormal liver function tests of
unknown etiology"”. By strand-specific RI-PCR and by
in sitn hybridization it was found that 26/42 (62%) of the
patients had HCV-RNA in their PBMC. These patients
with occult HCV infection had significantly higher ALT
values than the negative ones. In addition, HCV was
replicating in the PBMC of 15/26 (58%) of the cases
of occult infection. In summary, although these patients
are serum HCV-RNA negative they could be potentially
infectious as HCV is replicating in their PBMC, thus
preventive measutes to avoid HCV spread in hemodialysis
units must be considered.

ANTIVIRAL TREATMENT IN OCCULT HCV
INFECTION

Regarding the possible efficacy of antiviral therapy in
occult hepatitis C, Pardo e# al"™ treated 10 patients with
occult HCV infection with pegylated-interferon plus
ribavirin for 6 mo, followed by a post-treatment follow-
up period of 6 mo. Although all the patients were infected
with HCV genotype 1b, they were treated for 6 mo instead
of 12 mo (the currently accepted duration of antiviral
therapy for patients with chronic hepatitis C and genotype
1b), because they were serum HCV-RNA negative and
the percentage of infected hepatocytes is lower than in
chronic hepatitis C". At the end of treatment, 80% of the
patients had normalized ALT levels and cleared HCV-RNA
from PBMC. However, at the end of the post-treatment
follow-up only 30% of the patients maintained a complete
response (HCV-RNA negative in PBMC and normal
ALT levels). Five patients (2 of them were complete
responders) underwent a second liver biopsy after
treatment and, although none of them lost HCV-RNA in
liver, a significant decrease was observed in the amount of
intrahepatic viral RNA in comparison to the basal levels.
Moreover, in 3 patients liver necroinflammatory activity
and fibrosis score had decreased with respect to the pre-
treatment histological diagnosis.

It can be concluded that, as reported in chronic
hepatitis C (see below), antiviral therapy in occult HCV
infection does not lead to a complete eradication of HCV
infection, yet it may be useful as liver damage improves.
Thus, treatment with pegylated-interferon and ribavirin
of patients with occult HCV infection and a stage of liver
fibrosis of 2 or more seems advisable.

OTHER FORMS OF OCCULT HCV INFECTION

As commented before, occult HCV infection is
charactetized by the absence of anti-HCV and of serum
HCV-RNA, but viral RNA is detectable in liver and
PBMC. However, occult HCV infection may exist in other
clinical situations such as in anti-HCV positive patients
who are serum HCV-RNA negative and who present
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normal liver function tests.

One of these populations is the “healthy” HCV-
carriers. These patients, who are anti-HCV positive with
undetectable serum viral RNA and normal ALT levels, are
considered to be subjects who have cleared HCV infection
after exposure to HCV. To verify if these patients could
have HCV-RNA in their liver, we performed a study
with 12 “healthy” anti-HCV carriers™. These anti-HCV
positive patients were serum HCV-RNA negative and had
persistently normal ALT values for a 29 £ 19 mo follow-
up period. These patients underwent a programmed
interventional laparoscopy and gave their consent for
obtaining a liver biopsy specimen during the laparoscopy.
The genomic HCV-RNA strand was detected in the liver
of 10/12 (85%) of these subjects and it was also found
that HCV was replicating in the hepatocytes of the 10
patients in question. All of them were infected by HCV
genotype 1b, as demonstrated by sequencing of the HCV
genome amplified from the liver. Viral RNA was also
found in the PBMC of 6/12 patients and 5 (83%) out
of these 6 also had HCV replication in PBMC. Another
research group” has also demonstrated the presence of
HCYV infection and replication either in the liver or PBMC
of nearly 90% of anti-HCV positive patients with normal
ALT values.

Occult HCV infection has also been identified in a
similar cohort of patients: those with chronic hepatitis C
who have responded to an antiviral therapy with loss of
circulating HCV-RNA and normalization of ALT levels.
Several papers have reported the presence of an occult
HCYV infection (persistence of HCV-RNA) in the liver and
in PBMC of sustained responders™?”. However, other
authors have not found viral RNA in these patients”’,
These discrepancies could be due to different preservation
methods of the liver biopsies, to differences in the
sensitivity of the methods employed for HCV-RNA
detection, different geographical incidence, efc. Thus,
further studies are needed to know the real prevalence of
occult HCV in complete responder patients. One of the
possible consequences of occult HCV infection is the
persistence of liver necroinflammation in an important
number of sustained responder patients™*",

The case of a patient with chronic hepatitis C who
cleared serum HCV-RNA with normalization of ALT
levels in whom HCV infection reactivated following
prednisone therapy after 8.5 years of HCV-RNA negativity
has been published. Thus, occult HCV infection should be
taken into account when these anti-HCV positive patients
with normal ALT levels undergo immunosuppressive
therapies’”

CONCLUSIONS

Occult hepatitis C infection is a new entity that should
be taken into account for the diagnosis of patients with
a liver disease of unknown origin. Future works should
deal with its possible incidence and pathologic relevance
in immunosuppressed or HIV coinfected patients, drug
abusers ot subjects who had received multiple blood
transfusions. On the other hand, it would be convenient to
perform epidemiological studies on occult HCV infection
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among health care staff, patients on hemodialysis, etc
to know the prevalence and spread of this infection in
these populations. It is also very important to determine
the possible incidence and consequences of occult HCV
infection in blood donated and transplanted patients.
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