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Abstract

Objective: To study the characterstics, pattern of viral markers, hepatic transaminases and other associated
hepatitis virus infections among maintainence haemodialysis patients.

Method: This prospective cross-sectional study was conducted at the dialysis unit of Sindh Institute of Urology
and Transplantation Karachi on end-stage renal disease (ESRD) patients undergoing maintainence
haemodialysis from November 2009 to April 2010. Patients on anti-viral drugs were excluded. Blood samples
were taken, immediately before start of dialysis, for Hepatitis B virus serology, anti-HCV, polymerase chain
reaction (PCR) for HBV DNA and biochemical tests. Abdominal ultrasound was performed for liver, spleen, portal
vein diameter and presence or absence of ascites. Data analysis was done by using SPSS 10.0. The level of
significance was taken as 0.05.

Results: Out of 1220 ESRD patients on maintainence haemodialysis at SIUT, 124 were HBsAg positive but 26
patients were excluded as they had received anti-viral therapy. Finally 98 patients including 71 (72%) males and
27 (28%) females completed the study. The mean age was 34.98+12.67 years. Most of the patients did not have
hepatitis symptoms. ALT level was raised above cutoff value of 20 IU/ml in 62.2% patients while AST was raised
in 75.4% patients. HBeAg was positive in 34.6%, anti-HBe antibody was positive in 65% patients and HBV DNA
was detected in 65.3%. More than half of the patients had HCV co-infection. Six patients had cirrhosis. Thirty
four patients were non-replicating carriers. The mean duration of dialysis and duration of HBsAg positivity were
significantly longer in those patients who had hepatitis B and hepatitis C coinfection (p<0.05).

Conclusion: Hepatitis B virus infection in dialysis dependent patients is mostly asymptomatic. Mild
transaminase elevation is frequently encountered.
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Introduction

Hepatitis B virus (HBV) infection is an exceptional
threat for patients on haemodialysis and its presentation and
clinical course in this group of patients is different from the
general population.! The patients on haemodialysis are at
increased risk of acquiring HBV infection as compared to the
general population.2 This is due to increased exposure to
blood products, shared haemodialysis equipment, dialyser re-
use, repeated needle insertions, breaching of skin and
immunodeficiency. The prevalence and incidence of HBV
infection among patients undergoing long-term
haemodialysis is highly wvariable across different
geographical regions, depending on local endemicity and
enforcement of infection control measures in dialysis units.
This ranges from 0.9% in US3 to 16.8% in Taiwan* among
dialysis patients. A countrywide survey> conducted by
Pakistan Medical Research Council estimated that 2.5%
population is infected with hepatitis B virus. Pakistan is in the
low HBV prevalence area. Little work has been done in
Pakistan regarding HBV infection among dialysis dependent
patients. A study from Islamabad® revealed that 12.4%

Vol. 61, No. 12, December 2011

patients undergoing haemodialysis were hepatitis B surface
antigen (HBsAg) positive and dialysis for more than 2 years
was a significant risk factor.

Patients on maintainence haemodialysis and chronic
HBsAg carriage rarely develop symptoms of hepatitis, are
anicteric and have mild elevations of hepatic transaminase
levels but silent hepatocellular injury continues.” As the
transaminase levels are usually depressed in patients
undergoing maintainence haemodialysis, 'normal' values of
these enzymes may be indicative of a pathological state.
Lopes and colleagues® have recommended that the upper
limit of normal (ULN) for alanine aminotransferase (ALT)
be reduced. Patients with chronic hepatitis B infection are at
an increased risk of developing liver cirrhosis, hepatic
decompensation, and hepatocellular carcinoma® Although
many patients with end-stage renal disease (ESRD) do not
live long enough to develop HBV-related complications,
increased risk of hepatocellular carcinoma and mortality
associated with HBV is reported in the ESRD population!0
but it is controversial. There is only one study in literature
which evaluated histopathological features in HBsAg
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positive haemodialysis patients.!! It has been shown that the
level of HBV DNA is usually low among uraemic patients
undergoing regular haemodialysis.!? Besides HBV
infection, dialysis patients are prone to infection with other
hepatotrophic viruses. A study from Indial3> showed that
3.7% dialysis dependent patients had HBV and hepatitis C
virus (HCV) co-infection as compared to 1.4% HBV and
5.9% HCV patients.

This study was conducted to study the patients'
characteristics, pattern of viral markers and hepatic
transaminases and associated other hepatitis virus
infection among HBsAg positive dialysis patients at our
institution.

Patients and Methods

This prospective cross-sectional study was carried
out at the dialysis unit of Sindh Institute of Urology and
Transplantation (SIUT) Karachi, Pakistan from November
2009 to April 2010. After approval from Ethical Review
Committee of the institution, all the patients undergoing
maintainence haemodialysis for at least 3 months were
approached for inclusion in the study. Patients who had
received anti-viral therapy were excluded. Patients with
other causes of raised liver enzymes including alcohol,
autoimmune hepatitis, haemochromatosis, primary biliary
cirrhosis, primary sclerosing cholangitis, drugs
(pyrazinamide, rifampicin, paracetamol), non alcoholic
steato-hepatitis (NASH), Wilson's disease, alpha I
antitrypsin deficiency, coeliac disease, recent surgery of
hepatobiliary tract, and obstructed biliary tract were also
excluded from the study. The whole procedure and purpose
of the study and its potential implications were explained to
the patients. The dialysis technicians and other staff
members managing the HBsAg positive dialysis patients are
restricted from managing HBsAg negative patients. These
patients have twice or thrice weekly dialysis of 3.5-4 hours
session with single use polysulfone dialyser of 1.2-1.6
micron. The dialysers and tubings are not re-used and not
reprocessed. Patients were interviewed and their record
checked for primary disease leading to ESRD, duration of
dialysis, duration of known HBsAg positivity, blood
transfusions before start of dialysis, prior surgery and
history of jaundice. The patients were examined especially
for jaundice, peripheral oedema and signs/stigmata of
chronic liver disease. Blood samples were taken from the
arterial line immediately after insertion of the needle (before
dialysis was started) and plasma was separated in three
aliquots, one for serological tests, one for PCR (polymerase
chain reaction) and the third one for biochemical tests (ALT,
AST, albumin, bilirubin, creatinine). Microparticle enzyme
immunoassay (MEIA) Abbott ARCHITECT system was
used for detection of HBsAg, IgM antibody to hepatitis B
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core antigen (anti-HBc IgM), anti-HBc total, hepatitis B e
antigen (HBeAg), antibody to hepatitis B e antigen (anti-
HBe antibody), antibody to hepatitis B surface antigen
(anti-HBs antibody) and antibody to hepatitis C virus (anti-
HCYV antibody). A real time PCR artus HBV RG PCR kit
from QIAGEN (detection limit=100 copies/ml) was used
for the detection of HBV DNA. Serum asparate
amintranseferase (AST), alanine aminotransferase (ALT),
alkaline phosphtase, gamma glutamyltranspeptidase (GGT),
total and direct bilirubin and other biochemical parameters
were measured by standard laboratory techniques using an
automatic analyzer.

Abdominal ultrasound was done in all the study
participants and was reported by senior radiologist
regarding size and echotexture of liver and spleen, portal
vein diameter, presence or absence of ascites and splenic
varices.

All the data was recorded in a pre-designed proforma
and entered in SPSS 10 and analysed for frequencies of the
variables. Student t-test was applied to compare the means
of the study variables. The level of significance was taken
as 0.05.

Results

At the time of present study, out of 1220 patients
on maintainence haemodialysis at SIUT, 124 were HBsAg
positive and were being dialysed on dedicated machines

Table-1: Demographic, clinical and laboratory parameters.

Parameters Value
Total no. of patients 98
Male:Female ratio 71:27
Age (years) 34.99+12.68
Duration of dialysis (months) 36.70+£34.56
HBsAg positivity (months) 33.75+£33.16
Physical findings

Palpable liver 9 (9.2%)
Palpable spleen 2 (2%)
Ascites 7 (7.1%)
Stigmata of CLD 2 (2.04%)

Laboratory Parameters
Total bilirubin (mg/dl)
Direct bilirubin (mg/dl)
Alkaline phosphatase (U/1)

0.90+0.93 (0.14-8.86)
0.28+0.55 (0.04-4.92)
2604225 (23-1358)

AST/SGOT (U/) 43.97+63 (3-506)
ALT/SGPT (U/l) 48475 (5-512)
Gamma GT (U/l) 66+65.4 (8-508)

S. albumin (gm/dl)
Prothrombin time (Sec)
Ultrasonography
Hepatomegaly

3.1320.65 (0.90-4.8)
13.444.2 (11.3-22.9)

23 (23.5%)

Splenomegaly 3 (3.1%)
Ascites 19 (19.4%)
Splenic varices 5(5.2%)

Portal vein dilatation (> 1.2 cm) 11 (11.2%)
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Table-2: Hepatitis C co-infection.

Hepatitis B Hep. B, C p

No. of patients (n) 42 56

Duration of dialysis 24.4423.6 46+38.6 0.002*
Duration of positivity 23.2426.6 41.8+35.6 0.006*
Age (years) 35.7£13.8 34.4+11.8 0.62
Alkaline phosphate (U/1) 211.4+136.5 295+268.6 0.068
ALT/SGPT (U/1) 35.8+32.8 57.8494.5 0.153
AST/SGOT (U/l) 334224 52481.8 0.147
GGT (U/) 56.1+40.5 73.8+78 0.185

*P < 0.05 is considered statistically significant.

Table-3: Hepatitis B virus serological markers.

Viral marker Positivity
HBsAg 98 (100%)
HBeAg 34 (34.6%)
Anti-HBe antibody 64 (65%)

Anti-HBc total 96 (98%)

Anti-HBc IgM 7 (7.1%)

HBV DNA 64 (65.3%)
Anti-HBs antibody 0 (0%)

in hepatitis B positive dialysis unit. Twenty six patients
were receiving or had received anti-viral therapy and
were excluded from the study. Finally 98 patients (71
males, 27 females) were included in the study. Age of the
patients ranged from 10 to 65 years (mean age:
34.98+12.67). The cause of ESRD in our study population
was diabetes mellitus (21), renal stones (12), hypertension
(11), glomerulonephritis (7), obstetric complications (4)
and polycystic kidney disease (3). The cause of ESRD
was not known in rest of the 40 cases who had bilateral
small and shrunken kidneys at the time of first
presentation.

These patients were on dialysis for 36.70+34.56
months. The mean duration of HBsAg positivity was
33.75+33.16 months. Seventy five patients were first time
found to be HBsAg positive when they came for
dialysis/renal replacement therapy at SIUT. Five patients
had known HBsAg positivity before the start of dialysis.
Eighteen patients, who were HBsAg negative at start of
dialysis, had asymptomatic seroconversion to HBsAg
positive state on routine interval screening. Fourteen out of
these 18 patients had been intermittently dialysed at some
other dialysis centers where hepatitis B positive patients
were not segregated. None of the 98 patients were ever
vaccinated against hepatitis B virus infection. Ten (10.2%)
patients had history of blood transfusion before start of
dialysis, while 20 (20.4%) patients had past history of
surgery before start of dialysis. Eighteen (18.4%) patients
had past history of jaundice.
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Only 3 patients had clinically detectable jaundice at
the time of the study. Liver was palpable in 9 patients and
spleen in two patients. Stigmata of chronic liver disease
(palmar erythema, gynaecomastia, loss of pubic hair) were
present in two patients only. Result of liver function tests is
shown in Table-1.The median value of ALT was 27 U/l
(IQR=16-46), with 26 patients having levels above 40 U/l
A similar pattern was seen in AST level where levels
exceeding > 40 U/l was seen among 26 patients. Compared
to transaminases (ALT and AST), GGT levels were higher
with a median of 51.5 U/l (IQR= 27-88).

There were 56 hepatitis B patients who tested
positive for hepatitis C antibody. Patients with hepatitis B
and C co-infection had higher mean values for hepatic
enzymes compared to isolated hepatitis B cases (Table-2),
but failed to reach statistical significance. The only
significant difference between the two groups was a
relatively longer duration of dialysis dependency in
patients with dual infection and by definition hepatitis B
positivity.

Serologic markers in these patients are shown in
Table-3. Anti-HBc IgM was present in 7 out of 96 subjects
who tested positive for anti-HBc¢ total. HBV DNA was
positive in 64 patients with mean copy number of
2.3x109£9%109 copies/ml. Thirtyfour patients (34.6%) had
both HBeAg and HBV DNA detectable, 30 patients had
isolated HBV DNA positivity, while both were negative in
34 (34.7%) patients (Table-3).

On ultrasonography, 6 patients had features of liver
cirrhosis while none of the patient had liver mass or
hepatocellular carcinoma.

Discussion

To our knowledge, this is the first detailed study
of hepatitis B positive dialysis dependent patients from
our region. In this study, 10.2% (124 out of 1220)
patients were HBsAg positive. This is in contrast to 2.5%
HBsAg positivity in general population of Pakistan> but
closer to 12.4% HBsAg positivity among dialysis
patients reported from a centre in Islamabad.® Most of
our patients had acquired hepatitis B virus infection
before the start of dialysis. Majority of those who
seroconverted to Hepatitis B positive state after
commencing dialysis gave a history of dialysis at outside
centres in between. Since only 3 of these patients had
anti-HBc IgM, the remainder must have acquired
infection much earlier than in the present study. An
alternative explanation is latent infection at the time of
commencing dialysis when they may have had low titre
HbsAg undetected by usual testing and were mislabelled
as HBsAg negative. This high frequency of HBsAg
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positivity among our dialysis patients is probably
because of lack of clearance of HBV infection due to
uraemic state.! Selective referral of HBsAg positive
ESRD patients from dialysis centres who do not dialyse
positive patients is another major reason of high
prevalence in our study. Not all the dialysis units in
Pakistan have the facility for dialysing HBsAg positive
patients. According to dialysis registry of Pakistan 2010,
only 34.46% (51 out of 148) dialysis units in Pakistan
provide dialysis facilities to HBsAg positive patients.14
In this situation, HBsAg positive ESRD patients are
referred to SIUT as it has a dedicated HBsAg positive
dialysis unit.

The majority of patients in our study were males.
Men have greater opportunities for seeking medical help
and in addition, there is gender difference in the prevalence
of hepatitis B infection in general population with males
outnumbering the females.!5

Duration of dialysis dependency was significantly
longer for patients with hepatitis B and C co-infection than
patients with hepatitis B infection alone. A study from
Taiwan* found that dialysis patients with dual infection
(hepatitis B and C) are younger, have longer duration of
dialysis and more severe liver dysfunction as compared to
those with HBV infection alone. We also found higher
levels of hepatic transaminases in patients with dual
infection as compared to those with hepatitis B infection
alone but it failed to reach the level of statistical
significance.

Most of the patients did not have symptoms of
liver disease or hepatitis and only 3 patients had
clinically detectable jaundice and raised serum bilirubin
level. It is well described in the literature that dialysis
patients may progress to chronic hepatitis or chronic liver
disease without having any clinical features.” Although
transaminase levels were checked once in the study
period, there was wide variation in its levels, and it
ranged from below normal to many folds raised. We had
excluded other causes of raised liver enzymes including
alcohol, autoimmune hepatitis, haemochromatosis,
primary biliary cirrhosis, primary sclerosing cholangitis,
drugs (pyrazinamide, rifampicin, paracetamol), non
alcoholic steato-hepatitis (NASH), Wilson's disease,
alpha I antitrypsin deficiency, coeliac disease, recent
surgery of hepatobiliary tract, and obstructed biliary
tract. In our study population 62.2% patients had ALT
level above the cutoff value (20 U/1) for dialysis patients
and 75.4% had AST level above the cutoff value of 20
U/l for dialysis patients. Usually the levels of hepatic
enzymes have been described to be low among HBV
infected dialysis patients because of the removal of these

1213

enzymes by process of dialysis but certain studies have
found raised levels of hepatic transaminases among this
patient population.!®¢ However it has also been observed
that ALT level rises after dialysis because of haemo-
concentration as the fluid is removed in ultrafiltration.
Lopes et al® suggested that the upper limit of the normal
ALT level for dialysis patients should be reduced by 40%
relative to the upper limit of normal for general
population if the blood samples are collected before the
haemodialysis session or by 60% if blood samples are
collected after the dialysis session.

In our study, HBeAg was positive in 34 (34.6%)
HBsAg positive patients and anti-HBe antibody was
positive in 64 (65%) patients while HBV DNA was
detected in 64 (65.3%) patients. Thirty four (34.7%)
patients were non-replicating carriers of hepatitis B virus
as both HBeAg and HBV DNA were un-detectable in these
patients. HBsAg positive patients with negative HBeAg
and undetectable HBV DNA are labeled as non-replicative
hepatitis B virus (inactive) carriers. The lower limit of
detection of DNA copy numbers by PCR used in our
laboratory was 100/ml, and it is possible that they may
well be replicating at a very slow rate resulting in less than
100 copies/ml. There is paucity of data about replicative
status of hepatitis B positive dialysis patients. Our results
closely resembles a study from central Brazil!7 that found
that 34.6% of HBsAg positive dialysis patients were
HBeAg positive, 57.7% were anti-HBe positive and 65.4%
had HBV DNA detectable by PCR. Large scale studies are
needed to find the exact pattern of HBV markers and
proportions of various stages of HBV infection among
HBsAg positive dialysis patients.

Most of the HBsAg positive patients (86.7%) in our
study were asymptomatic carriers of hepatitis B (non-
replicating and replicating). Six of our patients had liver
cirrhosis. These patients were dialysis dependent and
HBsAg positive for 8 to 10 years. Degott and colleagues in
a histological study!! of HBsAg positive dialysis patients
found that 72% patients developed biopsy proven chronic
hepatitis over a period of 8 years follow up. A study from
Chinal8 found that although dialysis dependent patients did
not eliminate the hepatitis B virus, the prognosis for patients
with HBV is good and cirrhosis or hepatoma did not occur
among the patients in that study after follow up of 39.45 +
7.57 months.

A study from Egypt!? also had similar findings and
none of the HBsAg positive dialysis patients (on dialysis for
a mean duration of 36.53+9.45 months) developed cirrhosis,
hepatocellular carcinoma (hepatoma) or decompensation of
liver function. The finding of cirrhosis in our patients may
be due to prolonged duration of HBV infection and
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concomitant HCV infection in 3 out of 6 cases. Hepatitis C
co-infection is known to accelerate the progression and
severity of liver disease among dialysis dependent
patients.4.20

Conclusion

Hepatitis B virus infection in dialysis dependent
patients is mostly asymptomatic. Though mild transaminase
elevation is frequent, long term follow up is necessary to
assess the risk for development of chronic liver disease.
With the availability of new drugs, selective treatment of at
risk group can be initiated.
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