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Liver disease caused by hepatitis C virus (HCV) may cause significant morbidity and
mortality among patients with end stage renal disease under maintenance hemodialysis
(HD). The anti-HCV antibody detection is the current method used to detect HCV infection.
However, there are many seronegative HCV infections. Reverse transcriptase polymerase
chain reaction for HCV RNA provides a better diagnostic tool to detect the infection. We
present a chronic hemodialysis patient with HCV infection. HCV RNA was present in his
blood, but not the anti-HCV antibody. Subtle clinical symptoms and slight elevation in
hepatic enzyme was the only clue of the acute infection. The results of this case report indi-
cated that small clinical signs and symptoms are helpful in the diagnosis of low viral load
seronegative HCV infections in hemodialysis patients. (Chang Gung Med J 2006;29(4
Suppl):35-8)
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Liver disease caused by hepatitis C virus (HCV)
infection may lead to significant morbidity and

mortality among patients with end stage renal dis-
ease under maintenance hemodialysis (HD).(1) HCV
infection in dialysis patients has been associated with
previous blood transfusion,(2) mode of dialysis thera-
py(3) and duration of hemodialysis.(1) Microbiological
and molecular studies indicated that the spread of
infection within the hemodialysis unit is the most
probable cause.(4) The possible routes of HCV infec-
tion within the hemodialysis unit include dialyzer
reuse, sharing of HD machine and instruments, and
environmental contamination.(5) A reliable diagnostic
tool is necessary to make accurate diagnosis and iso-
late the infected patients to be effective in preventing
the spread of the infection.(6)

The early generation of enzyme linked
immunosorbent assay (ELISA1), detecting anti-HCV
antibodies among dialysis patients, was the method
used to determine whether the patient had HCV

infection in the beginning. The advent of a second
generation test (ELISA2) revealed an even higher
prevalence of anti-HCV antibodies among hemodial-
ysis patients.(7) Pooled data from studies in which
dialysis patients were tested using both ELISA1 and
ELISA2 revealed that ELISA2 identified more than
twice the number of patients with HCV antibodies
than ELISA1 did.(7) The third generation anti-HCV
tests (ELISA3) are currently largely in use.
Compared with the second generation tests, the
ELISA3 tests have shown greater sensitivity and
specificity in patients receiving renal replacement
therapy.(8)

We present a case with acute onset of general
malaise, elevated liver enzyme and HCV RNA,
using the reverse transcriptase polymerase chain
reaction (RT-PCR) test. During the entire clinical
course, we did not detect the anti-HCV antibody.
The presence of the antibody was thought to be the
gold standard of the diagnosis of HCV infection.
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This case report shows that the 3rd generation ELISA
can be negative in some acute HCV infection in dial-
ysis unit. The presence of the unnoticed acute hepati-
tis might be a possible source of infection within the
dialysis unit.

CASE REPORT

A 39-year-old male started regular peritoneal
dialysis as a result of advanced renal failure 5 years
prior to this incident. He was shifted to hemodialysis
therapy due to repeated peritonitis after 2 years of
peritoneal dialysis. The peritoneal dialysis catheter
was removed and arteriovenous fistula was created
for the chronic hemodialysis. The peritonitis sub-
sided after the removal of catheter. He was negative
for hepatitis B surface antigen and negative for anti-
HCV antibody when he entered the hemodialysis
program. The laboratory test results indicated that he
was free of chronic B and C hepatitis. He had no pre-
vious history or family history of hepatic disease.

He experienced mild malaise and anorexia sud-
denly for 1 to 2 weeks after 3 years of regular
hemodialysis. The biochemistry test results revealed
a slightly elevated alanine transaminase (ALT) up to
64 u/L. Repeated anti-HCV antibody tests (Ax SYM
HCV III; Abbott Laboratories) using ELISA3 were
negative (0.35/1.0/Abbott-3). Mildly elevated ALT
(40 u/L) was still noted 3 weeks after the original
testing, although the general malaise had improved.
Therefore, we checked for HCV mRNA using RT-
PCR, (Amplicor HCV test: Roche Diagnostic
System Inc., Branchburg, NJ, USA) which showed a
significant viral load (optical density 2.987/0.15, test
value/cut-off value). In the mean time, the anti-HCV
antibody using ELISA3 was still very low in titer
(0.19/1.0/Abbott-3). He was then restricted to the
hepatitis C area of our hemodialysis unit to prevent
the spread of the infection.

The ALT level gradually went down to 11 u/L.
The HCV RNA returned to normal 8 weeks after
diagnosis (optical density 0.005/0.15, test value/cut-
off value). The anti-HCV antibody remained below
the cut-off point (0.21/1.0/Abbott-3). He felt subjec-
tively well then and ALT levels had decreased to less
than 10 u/L, which was his usual status.

He remained healthy after the episode. Monthly
follow-up examinations did not reveal abnormal liver
enzymes or elevated anti-HCV antibody titer.

Taken together, he had an episode of acute C
hepatitis without appearance of elevated anti-HCV
antibody titer during both the acute and recovery
phase. The only evidence of his acute hepatitis were
clinical malaise, slightly elevated ALT and transient
elevation of the HCV RNA, detected using RT-PCR
testing.

DISCUSSION

Patients with end-stage renal disease on
hemodialysis are at increased risk for acquiring
hepatitis C virus infection.(5) The transmission of
HCV has been reported to occur between patients
receiving hemodialysis in the same unit. HCV infec-
tion is the most common cause of chronic liver dis-
ease among chronic dialysis patients.(1) Patients who
were HCV RNA positive or those who are positive
for anti-HCV antibody were at increased risk for
death compared with patients who were negative.(7)

There is still no effective treatment or vaccine avail-
able for hepatitis C.(9) The prevalence of HCV infec-
tion can be lowered by patient isolation.(6) It is crucial
to find the best measures for early diagnosis, by
which we can track the potential transmission and
prevent further spread of the virus.

There are two categories of diagnostic tests for
hepatitis C. One is serologic assay that detects anti-
bodies to hepatitis C virus (anti-HCV antibody). The
other is molecular assay that detects RNA genomes
within infected patients. The pathogenic pattern of
HCV acquisition is invariable. There is an initial
viremic phase when we can detect HCV RNA easily.
The serum of patients in this phase is contagious. It
is preferable if we can detect the infection and isolate
the patients during this stage of infection. The phase
is also associated with a concomitant increase in
ALT activity and precedes anti-HCV seroconversion.
The following recovery phase is characterized using
HCV RNA clearance and normalization of ALT
activity. Anti-HCV seroconversion occurs 1 and 2
months after the increase of ALT.(10) Detection of
HCV RNA in patients using RT-PCR provides evi-
dence of active HCV infection. It is more rationale to
detect HCV RNA instead of anti-HCV antibody in
the diagnosis of acute HCV infection and viral load,
which is more related with the viral spread in the
hemodialysis unit. That is, to the point of view of
public health, early detection of HCV infection pre-
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vents further spread of HCV infection. Furthermore,
HCV RNA testing can identify HCV infection before
seroconversion in individuals with deranged liver
function tests, which takes 1 to 2 months longer.

In a prospective study conducted by Schroter et
al.,(11) they found that there was a small percentage
(5%) of seronegative HCV infections in hemodialy-
sis patients. The small percentage of patients can be
contagious and become the source of hemodialysis
unit infection. However, it is difficult to perform the
RT-PCR tests on a daily basis to detect this small
percentage of occult HCV infections in a hemodialy-
sis unit. Some associated symptoms and signs might
be helpful to alert the dialysis physicians of HCV
infection in seronegative hemodialysis patients. Our
patient presented with mild malaise and slight eleva-
tion in hepatic enzymes, which are usually low in
hemodialysis patients. The clinical pictures could
indicate an acute low viral load HCV infection in a
hemodialysis patient, who might be also infectious in
the hemodialysis unit.

In summary, we presented a hemodialysis
patient with mild malaise and mildly elevated hepat-
ic enzyme. The HCV RNA analysis was positive,
although the serologic tests remained negative during
the recovery phase. This case indicates that small
clinical manifestations and timely HCV RNA tests
are important in the diagnosis of low viral load
seronegative HCV infections in hemodialysis
patients.
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