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Comparative Study of Hepatitis C Virus Antibody
between Hemodialysis and Continuous Ambulatory
Peritoneal Dialysis Patients
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Sung Kyu Ha and Dae Suk Han

We have dome cross sectional and prospective studies to determine the prevalence and the clinical
significance of antibodies to the hepatitis C virus (Anti-HCV) in 54 hemodialysis (HD) patients
and 227 continuous ambulatory peritoneal dialysis (CAPD) patients. Fifteen patients(27 8%) were
anti-HCV (+) among the HD group, and twelve patiemts(5.3%) were anti-HCV(+) among the
CAPD group. In the HD group, the positivity of anti-HCV correlated with the duration of HD,
but there was no significant correlation with the history of transfusion, the amount of transfu-
sion and abnormal alanine aminotransferasd ALT). At the follow-up study in 164 cases (HD 50
cases, CAPD 114 cases) after 6 months, one of 14 anti-HCV (+) CAPD patients was converted to
anti-HCV(—) and two of 35 anti-HCV (—) HD patients were converted to anti-HCV(+). In con-
clusion, the prevalence of anti-HCV was significantly higher in HD patients compared to CAPD
batients, and the positivity for anti-HCV in HD patients corrvelated with the duration of HD. A
regular follow-up of anti-HCV and isolation of anti-HCV(+) HD patients with a separate ma-
chine may be needed to prevent the transmission of the hepatitis C virus during hemodialysis.
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Patients undergoing chronic dialysis thera-
py potentially have an increased risk of in-
fection due to an impaired immune response
and multiple transfusion requirements. Espe-
cially viral hepatitis is a major hazard for di-
alysis patients, and 1.9% of all deaths among
hemodialysis (HD) patients are regarded as
sequelae of viral hepatitis(Jakobs ef al. 1977).

Hepatitis B infections have been reduced
by immunization, periodic tests and improved
disinfectant procedures. Despite these control
measures, some patients on HD show an ab-
normal liver function test with an unclear
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etiology. Hepatitis by the hepatitis C virus
(HCV) is thought to be a major cause in
such cases(Alter et al. 1986; Zeldis et al. 1990).

With the successful cloning of the hepatitis
C virus genome (Choo et al. 1989), a serologi-
cal test to detect antibodies to HCV (anti-
HCV) now permits the various investigation
in this field, using radioimmunoassay (RIA)
and enzyme-linked immunosorbant assay
(ELISA)Kuo et al. 1989).

The reported prevalence of anti-HCV in
HD patients varied widely from 7.4% to 54.0%
according to dialysis centers and countries
(Esteban ¢t al. 1989; Schripkoter et al. 1990;
Geerlings et al. 1991; Jeffers et al 1990;
Yamaguchi et al. 1990; Oguchi ef al. 1990; Lin
et al. 1991; Huang et al. 1992), and there were
many reports that showed the correlation be-
tween the prevalence of anti-HCV and dura-
tion of HD, transfusion and past history of
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renal transplantation (Hardy et al. 1992;
Rafael et al. 1992; Dentico et al. 1992).

Patients on continuous ambulatory perito-
neal dialysis (CAPD) require neither extra-
corporeal circulation nor manipulation of
blood and fewer transfusions are required
than for those on HD: therefore CAPD may
reduce the potential for HCV infection. The
reported prevalence of anti-HCV in CAPD
has ranged from 5%-15.4% (Huang et al. 1992;
Rafael et al. 1992). As the incidence of chron-
ic sequelae of hepatitis C is the highest
among all kinds of viral hepatitis and as
there are no means of prophylaxis against in-
fection, it may contribute to morbidity and
mortality in HD patients (Geerlings et al.
1991).

We investigated the prevalence of anti-
HCV in HD and CAPD patients and its rela-
tionship with clinical parameters such as du-
ration of dialysis, amount of transfusion,
markers of the hepatitis B virus and liver
functions. After 6 months, we did a follow
up study of anti-HCV and other parameters.

PATIENTS AND METHODS

This cross sectional study was performed
in 54 patients (36 males and 18 females) on
chronic hemodialysis and 227 CAPD patients
(133 males and 94 females) at Severance Hos-
pital, Yonsei University in July and August,
1992.

Hepatitis C virus antibodies were studied
by the 2nd generation recombinant enzyme
immunoassay method (Abbott Laboratories)
based on the HCV C-100 antigen. Liver func-
tion test was measured by an SMA-12 auto-
analyzer. The patients’ records were reviewed
to ascertain the duration of dialysis, amount
of transfusion and history of hepatitis. An
episode of hepatitis was defined when ala-
nine aminotransferase (ALT) was above the
upper normal limit (40 IU/L) for more than 2
consecutive months, with the peak level
greater than twice the normal value.

After 6 months, a follow-up evaluation
with anti-HCV and other clinical parameters
was performed.

Student’s t-test was used for comparing the
differences between group means; whereas
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chi-square test was used for comparing the
differences between the incidences (or po-
sitve rate) for each group.

RESULTS

Charateristics of patients

Fifty-four hemodialysis patients with a
mean age of 484 years and 227 CAPD pa-
tients with a mean age of 46.6 years were in-
vestigated in our study.

The average duration of hemodialysis
treatment was .68.5+39.2 months (range 2~
173 months), and the average CAPD duration

Table 1. Characteristics of the patients

Parameters HD CAPD p-value
No of patients 54 227

Sex(M:F) 36:18 133:94
Age(years) 484+14.0 46.6+36.7 NS

Duration of dialysis 68.51+39.2 276+138 NS
(months)
Hx of hepatitis 12(22.2) 13(57) NS

Hx of transfusion 47(87.0) 128(6.4) <0.05
Amount of transfusion 13.5+21.0 3.0+65 NS

(pints/case)
Anti-HCV(+) 15(27.8) 12(53) <0.05
HBsAg(+) 6(11.1) 16(7.0) NS

Values are mean+S.D.
( ) percent
NS: not significant

Table 2. Amount of transfusion in HD & CAPD

patients

Pints of transfusion HD CAPD
0 7(13.0) 99(43.6)
1~5 24(44.4) 100(44.1)
6~10 7(13.0) 14( 6.2)
11~15 5( 9.3) 7(3.1)
16~20 3( 5.6) 1( 0.4)
21~ 8(15.1) 6( 2.6)

Total 54 227

( ) Percent
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39(72.2%)
Anti-HCV(—)

Hemodialysis

Anti-HCV(+)
12(5.3%)

215(94.7%)
Anti-HCV(—)

CAPD
Fig. 1. Prevalence of anti-HCV in hemodialysis and CAPD patients.

Table 3. Comparison between anti-HCV(+) & anti-HCV(—) in HD patients

Anti-HCV(+) Anti-HCV(-) p-value
Number 39
Age 53.4+13.2 46.4+14.0 NS
Sex(M:F) 9 : 27 :12
Duration of HD(months) 83.8+22.3 62.3+25.2 <0.05
Hx of transfusion{(+) 12 (80.0) 35 (89.7) NS
Total transfusion(pints/case) 115+10.3 16.3+25.2 NS
Previous Hx of Hepatitis 8 (53.3) 4 (10.3) <0.05
AST(IU/L) 285+31.3 132+ 76 NS
ALT(IU/L) 38.0+£535 15.0+14.3 NS
HBYV marker* 14 (933) 33 (84.6) NS
HBsAg(+) 0 6 (15.4) NS
AntiHBs(+) 13 (86.7) 18 (46.2) <0.05
AntiHBc(+) 11 (73.3) 24 (61.5) NS

Values are mean+S.D.

*. At least one HBV marker was positive.
NS: not significant

( X percent

was 27.6+13.8 months (range 1~108 months)
without a significant difference of duration
of dialysis between HD and CAPD patients
(Table 1).

Forty-seven (87%) HD patients had a past
history of transfusion, which showed a signif-
icant difference with those of CAPD patients
(128 patients, 56.4%). However, the average
amount of transfusion of HD and CAPD pa-
tients were 13.5+21.0 pints and 3.0+6.5 pints
respectively. Although HD patients received
a greater amount of blood transfusion than

Number 4

CAPD patients, the difference was not statis-
tically significant. Table 2 showing the
amount of transfusion in HD and CAPD pa-
tients revealed that there was no significant
difference between the two groups.

The prevalence of anti-HCV; Risk factors

Hepatitis C antibodies were found in 15 of
54 HD patients (27.8%) and in 12 of 227
CAPD patients (5.3%) with a significant differ-
ence (p<0.05), (Table 1, Figure 1). Although
there was no difference in sex and age dis-
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Fig. 2. Duration of dialysis according to anti-HCV in
HD & CAPD patients.
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Fig. 3. Prevalence of anti-HCV according to the dura-
tion of dialysis in HD and CAPD patients.
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tribution between anti-HCV positive and neg-
ative HD patients, the duration of HD was
significantly longer in anti-HCV positive pa-
tients (83.8+22.3 months) than in anti-HCV
negative patients (62.3+25.2 months) (Table 3,
Figure 2). Figure 3 illustrates the correlation
between the duration of HD and the preva-
lence of anti-HCV, which shows the tendency
of an increasing anti-HCV prevalence with
an increasing duration of HD. There was no
correlation between the presence of anti-
HCV and the amount of transfusion. Anti-
HCV positive HD patients received an ave-
rage of 11.5£10.3 pints of blood, compared to
163+25.2 pints for anti-HCV negative pa-
tients(Table 3). Figure 4 illustrates the corre-
lation between the prevalence of anti-HCV
and the amount of transfusion. The duration
of CAPD in anti-HCV positive and negative
patients were 26.3+21.0 months, 27.1+21.4
months respectively, but the difference was

anti-HCV(+)

25- ] anti-HCV(=)
£ 204
g HD
8 154
o 10
[
0
£ &
zZ

0 1~10 11~20 >21 Pint
Amount of transfusion

1207
2 1004
c
2 8 CAPD
g %
%5 604
L 40
§
Zz 204 .

G E.:.:.# [ | —
0 1~10 11~20 >21 Pint

Amount of transfusion

Fig. 4. Prevalence of anti-HCV according to the
amount of transfusion in HD & CAPD pa-
tients.
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Table 4. Comparison between anti-HCV(+) & anti-HCV(—) in CAPD patients

Anti-HCV(+) Anti-HCV(-) p-value

Number 215
Age 52.5+15.1 46.3+13.7 NS
Sex(M:F) 4 125 : 90
Duration of CAPD(months) 26.3+21.0 27.1+£21.4 NS
Previous HD(+) 7 (58.3) 79 (36.7) NS
Duration of HD 3.0+99 1.9+8.6 NS
Transfusion Hx 6 (50.0) 122 (48.7) NS
Total Transfusion(pints/case) 2.7+36 39474 NS
Previous Hepatitis 2 (16.7) 11 (5.2) NS
AST(IU/L) 25.3+19.6 149+ 75 NS
ALT(IU/L) 3294420 155+19.9 NS
HBYV marker* 11 (91.7) 182 (84.7) NS

HBsAg(+) 16 (74) NS

AntiHBs(+) 9 (75.0) 124 (57.7) NS

AntiHBc(+) 10 (83.0) 137 (63.7) NS

Values are mean+S.D.

*: At least one HBV marker was positive.
NS: not significant

( ) percent

Table 5. Prevalence of anti-HCV after 6 months in

HD & CAPD patient
Initial After 6 months
HD CAPD HD CAPD
Number of 54 227 50 114
patients

Anti-HCV(+)  15(27.8) 12(6.3) 17(34.0) 11(9.65)

( )X percent

not statistically significant (Table 4, Figure
2). In terms of age, history of transfusion,
previous HD, duration of HD and history of
hepatitis, no significant differences were ob-
served between each parameter and anti-
HCV positive rate (Table 4, Figure 3, Figure
4).
Anti-HCV positive HD patients showed a
significantly higher incidence of documented
episodes of hepatitis (53.3%) than did anti-
HCV negative patients (10.3%, p<0.05). Three
of eight HD patients who showed an in-
creased ALT more than 2 months persistent-
ly showed abnormal ALT level up to 15

Number 4

months as of the day of this evaluation
(Table 6). Abdominal ultrasound was per-
formed in 6 cases which showed a diffuse
parenchymal liver disease pattern. Three of 4
cases, on whom a liver biopsy was performed,
showed chronic persistent hepatitis and the
other one showed chronic active hepatitis.

Only 2 patients (16.7%) among anti-HCV
positive CAPD patients showed a previous
history of hepatitis (Table 7).

The prevalence of anti-HCV and hepatitis
B virus markers

Forteen patients (93.3%) of 15 anti-HCV
positive HD patients were positive for any
one of the hepatitis B virus markers.

No patient was positive for anti-HCV and
HBsAg concurrently in our study.

The prevalence of anti-HBs was signifi-
cantly higher in anti-HCV positive HD pa-
tients (86.7%) compared to negative patients
(46.2%). There was no significant difference
of the prevalence of anti-HBc between anti-
HCV positive and negative patients (Table 3,
4).
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Table 6. Clinical and laboratory characteristics of anti-HCV(+) HD patients

Duration of

Hx of Hepatits Current LFT Abdominal Liver

No. Sex/Age ynimontn) HBsA€  AntiHBe ", 4 otion  (AST/ALT) U/s Bx.
1 M4 % - + 377/1018%(7m)  17/11 DLD CcPH
2 F/64 56 _ + 285/535 (3m) 2024 DLD ND
3 M/59 97 - + - 6/17 ND ND
4 F/50 92 - + 328/460 (2m) 17/ 8 ND ND
5  F/62 104 - + - 33/20 ND ND
6  M/37 110 - + - 14/24 ND ND
7 M/53 116 - - 101/248 (8m)  50/52 DLD CAH
8 M/66 84 - + _ 11/21 ND ND
9 M/53 80 - + - 17/29 ND ND
0 M/32 90 - + 175/540 (10m)  26/65 DLD CPH
11 F/a2 73 - - 80/89 (3m)  30/30 ND ND
12 F/76 58 - - 65/87 (4m)  21/11 DLD CPH
13 M/48 60 - + - 3/ 5 ND ND
14 M/M40 60 - _ - 13/ 7 ND ND
15  F/73 40 - + 76/118 (15m)  60/60 DLD ND

*: Peak value of AST/ALT

DLD: Diffuse liver disease pattern
CPH: Chronic persistent hepatitis
CAH: Chronic active hepatitis

ND: Not done

Table 7. Clinical and laboratory characteristics of anti-HCV(+) CAPD patients

Duration of

Hx of Hepatits Current LFT Abdominal Liver

No. ‘Sex/Age HD(month) HBsAg  AntiHBc with duration  (AST/ALT) u/s Bx.
1 M/38 53 - + 150/300*(46 m) 78/100 DLD ND
2 M/23 32 - + 151/371 (40 m) 60/ 68 DLD ND
3 M/59 55 - + - 19/ 12 ND ND
4 M/73 63 - + - 23/ 19 ND ND
5 M/67 2 - + - 3/ 15 ND ND
6 M/50 16 - + - 11/ 12 ND ND
7 F/47 4] - + - 6/ 27 ND ND
8 F/38 19 - + - 13/ 14 ND ND
9 F/65 7 - - - 12/ 9 ND ND

10 M/58 4 - - - 22/ 17 ND ND
11 F/44 12 - + - 31/ 12 ND ND
12 M/68 10 - + - 11/ 12 ND ND

*: Peak value of AST/ALT

DLD: Diffuse liver disease
ND: Not done

Follow-up study

Follow-up studies of the clinical parameters
were done in 164 patients (HD 50 patients,
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CAPD 114 patients) after 6 months to inves-
tigate the changes of these parameters dur-
ing this short period. The patients with posi-
tive anti-HCV in this group consisted of 17
HD and 14 CAPD cases. By the follow-up
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after 6 months, 2 HD patients had positive
seroconversion from negative anti-HCV and
one CAPD patient had negative seroconver-
sion from positive anti-HCV at the initial
study.

DISCUSSIONS

Renal failure patients potentially have an
increased risk of infection due to an impaired
immune response and blood transfusions. In-
fections are therefore one of the major caus-
es of morbidity and mortality in patients
with end stage renal failure accounting for
20% of deaths (Keane & Raij 1983; Ruiz et al.
1990; Tolkoff & Rubin. 1990; Degast et dal.
1976). Viral hepatitis is a major hazard for
dialysis patients, and 19% of all deaths
among HD patients are regarded as sequelae
of viral hepatitis (Jakobs et al. 1977). It is
well known that the prevalence of anti-HCV
in patients with maintenance dialysis is
higher than that of an healthy blood donor
and that HCV is a major cause of non-A
non-B hepatitis (Schlipkoter et al. 1990;
Dienstag & Alter. 1986; Marchesi et al. 1988).
Acute hepatitis by HCV shows a relatively
mild clinical course with a mean incubation
period of 7~8 weeks, but about 80% of acute
hepatitis progresses to chronic hepatitis
(Alter et al. 1989; Sibrowski et al. 1989; Parfey
et al. 1989).

The reported prevalences of anti-HCV
were variable according to dialysis centers
and countries with 7.4%~54% in HD patients
and 5.0%~12.4% in CAPD.

In our study, the prevalence of anti-HCV
in HD and CAPD were 27.8%, 5.3%, res-
pectively, comparable to other reports (Hardi
et al. 1992; Rafael et al. 1992; Dentico et al.
1992).

A remarkably lower incidence of anti-HCV
in CAPD patients than that in HD patients
remains to be explained, but the lack of risk
of extracorporeal circulation-related blood
contamination, lower requirements of transfu-
sion and higher immunity compared to HD
patients could be responsible.

The fact that anti-HCV positivity was di-
rectly proportional to the duration of HD in-
dicates that the risk of HCV infection is di-

Number 4

rectly related with the dialysis process itself
through such factors as extracorporeal circu-
lation, repetitive transfusion, common equip-
ments without isolation of positive HCV pa-
tients (Schlipkoter ef al. 1990; Yamaguchi et
al. 1990; Dentico et al. 1992; Mondelli ¢t al.
1990). Poel et al. (1990) reported that blood
transfusion is an important risk factor in

. transmission of HCV, and 9 of 26 patients(35

%) who were initially anti-HCV negative
demonstrated either anti-HCV seroconversion
or clinical evidence of posttransfusional non-
A non-B hepatitis after an anti-HCV positive
blood transfusion (Poel et al. 1990). However,
we did not find any significant correlation
with the amount of transfusion in our study.
Jeffers et al. (1990) reported that the preva-
lence of anti-HCV was not related with the
transfusion, and Hardy et al. (1992) observed
the high prevalence of anti-HCV in HD pa-
tients with the duration of dialysis for more
than 2 years and suggested the possibility
that the HD procedure had a risk of expo-
sure to HCV.

In addition to habitual intravenous drug
use, sexual exposure and household contact
have been suggested as risk factors for HCV
transmission (Hess ef al. 1989; Perez et al.
1990; Thaler et al. 1991). However, the
infectivity of an anti-HCV carrier is known
to be less than that of the hepatitis B virus
and the vertical and intrafamilial transmis-
sions are actually low (Kiyosawa et al. 1991).

Gilli et al. (1990) identified that a possible
route of contamination is the common use of
multi-dose vials for heparin in HD units with
high anti-HCV prevalence.

Despite these suspicious risk factors, the
exact transmission route of HCV is not fully
clarified yet (Alter et al. 1989).

Oguchi et al. (1992) reported in their study
with patients in eleven dialysis units that pa-
tients with positive anti-C-100-3 had an high
incidence of chronic liver disease. The inci-
dence of chronic liver disease with elevated
serum ALT more than 6 months was 39% in
patients with positive anti-C-100-3 while 9%
in negative patients but there was no signifi-
cant difference in the history of chronic liver
disease between the patients with a positive
and negative HBV marker 21% vs. 11%, p>
0.05). Those results are in accordance with
the study of Furuta et al. suggesting that
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HCV infection is a very important cause of
chronic liver disease in patients with mainte-
nance HD.

According to the report of Furuta et dl.
(1991), 81% of anti-C-100-3 positive acute
NANBH progresses to chronic hepatitis, in
contrast to the significantly lower incidence
of chronicity (24%) in anti-C-100-3 negative
NANBH. In our study, 53.3% of the anti-HCV
positive HD patients revealed liver dysfunc-
tion more than 2 months, but most of them
had no clinical symptoms with intermittent
episodes of mildly increased ALT levels. The
mean ALT level in anti-HCV positive HD
and CAPD patients was within the normal
limit at the time of the study, and 80% of
the anti-HCV positive HD patients and 83.3%
of the anti-HCV positive CAPD patients re-
vealed normal ALT. The clinical significance
of positive anti-HCV in patients with a nor-
mal liver function test is still controversial.
One study with a liver biopsy in patients
with HBsAg positive renal failure showed
that 56% of patients with a normal liver
function test revealed chronic liver disease
including liver cirrhosis (Park ef al. 1993).
Based on the above results, the decision to
perform a renal transplantation has to be
made sincerely and a liver biopsy may be
necessary to rule out active liver disease be-
fore renal allografts in patients with positive
anti-HCV even though they show normal
liver functions. This is our policy in renal re-
cipient studies.

A significant association between anti-HBc
status in blood donor and NANBH in recipi-
ents was noted by Stevens ef al. (1984). Some
reports suggested that anti-HBc could be
used as a paradoxical (surrogate) marker for
non-A non-B hepatitis agents in donated
blood (Oguchi et al. 1992; Koziol et al. 1986;
Aach et al. 1981). However, there was no re-
lation between anti-HCV and anti-HBc in our
study and the prevalence of anti-HBc was
higher (HD 64.8%, CAPD 64.7%) than that
other studies.

A recent study about anti-HCV in the
home and hospital HD patients reported that
the anti-HCV positive rate was higher in the
hospital HD group compared to the home HD
group with 29% of 68 hospital patients and 5

% of 20 home patients, respectively (Julio et

al. 1993). This strikingly higher prevalence of
378

anti-HCV in in-hospital HD patients than in
home HD patients, even though there was no
significant difference in sex, age, duration of
HD and transfusion amount, suggested that
HCV infection somehow occurs during the
procedure of hemodialysis by contamination;
therfore, isolation of those HCV positive pa-
tients during HD is recommended as with
those patients with positive HBsAg.

Because the presence of anti-HCV does not
discriminate the ongoing infection from past
infections nor infectivity from immunity, and
because there is some controversy concerning
the interpretation of anti-HCV in the same
manner as in an healthy individual, a pro-
spective longterm study with new patients
just entering HD and CAPD programs, to fol-
low the evolution of their anti-HCV status, is
needed.

In summary, we have shown that the prev-
alence of anti-HCV was significantly higher
in HD patients compared to CAPD patients
and that this difference was related to the
duration of HD in HD patients. There was
no significant correlation between anti-HCV
and the amount of transfusion. Considering
these observations, we recommend the isola-
tion and use of a separate machine for anti-
HCYV positive HD patients.
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