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ORIGINAL ARTICLE

Immune Status of Hepatitis B Virus among Vaccinated Hemodialysis Patients
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ABSTRACT

Aim: To check immune status of hemodialysis patients with vaccination history at a tertiary care hospital to Hepatitis B virus.
Methods: Study design was cross sectional study which was conducted in Department of Medicine, Ziauddin University,
Karachi from May 2011 till November 2011. One hundred and three patients were included in this study who matched the
inclusion criteria after taking their informed consent. Data analysis was done by SPSS version 12.

Results: The study comprised of male subjects 69(67%) and female patients were 34(33%). The mean age was 51.1 years and
standard deviation age was +14.3 years, the post vaccination duration was recorded and had a mean value of 7.6+0.9 months,
mean value of anti HBs antibody level was 184.6+293.4 and the mean duration for hemodialysis was 26.4+12 months.
37(35.9%) of the patients were non-responders, while 19(18.4%) were weak responders and high responders comprised most of
study sample i.e. 47(45.6%). Hemodialysis schedule of patients varied with 70(68%) had dialysis twice weekly as compared to

this 33(32%) patients had hemodialysis schedule of thrice weekly.

Conclusion: this was a preliminary study which showed a very high immunization response by hepatitis-B vaccine among
patients on hemodialysis that neither correlated with age, systemic inflammation nor nutritional status.
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INTRODUCTION

Infection with the hepatitis B virus (HBV) and its complications,
such as chronic liver disease, cirrhosis and hepatocellular
carcinoma, are serious global health issues. The primary reservoir
of infection is about 350 million chronic carriers worldwide.

Since the initiation of the HBV vaccination in 1982, there has
been a declining incidence of Hepatitis B infection is seen, as well
as the accompanying morbidity and mortality. After 6—-8 weeks of
receiving all three doses of the HBV vaccination, the immune
response is measured by testing antibody levels. Hepatitis B
surface antibody concentrations more than 10mlU/ml are thought
to be protective. Patients on haemodialysis (HD) are at a
significant risk of getting the hepatitis B virus (HBV). Transfusions
of blood products, contamination caused by use of contaminated
equipment that is used in dialysis procedure, and infections caused
by other environmental sources are also potential sources of
infection>®. Patients who are chronically uremic, whether dialyzed
or not, have a decreased immunological response to vaccination
by hepatitis B vaccine. Patients with decreased kidney function
and having end-stage renal disease have decreased rates of
seroconversion than healthy people. While healthy subjects have a
seroconversion rate of 90% to 100% after hepatitis B virus (HBV)
vaccination, patients suffering from end-stage renal disease have a
lower responsiveness to immunization by HBV vaccine with
effective anti-hepatitis B surface (anti-HBs) antibody that ranged
from 50% to 60%°%°.

To increase seroconversion antibody, many approaches
have been tried, including addition of one extra dose of vaccine to
a series of four-dose vaccines and doubling the vaccine dose to
40mcg/dose. This approach has been shown to result in 80%
seroconversion in some investigations. In their study, A. Ramezani
et al. discovered that after primary immunisation, 87% of patients
obtained anti-HBs levels more than 10 IU/l. Weak responders
made up 27.8% of the group, while high responders made up
59.2%. Non-responders made about 13% of the patients’. Despite
the fact that HBV infection is a serious health concern in Pakistan's
community and nosocomial settings, there is no evidence on
immune response in hemodialysis patients. With a prevalence rate
of 3-4% in the general community, health care environments can
be potential high risk sites for nosocomial transmission.”
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As a result, we conducted the current study in one of the
country's biggest tertiary care hospitals to assess the
immunological response of hemodialysis patients after they had
completed their vaccination schedule. End stage renal
disease, ESRD is an immunocompromised state, and even at
larger doses, these individuals have a limited immunity to the
hepatitis B virus. At the conclusion of this study, we will have a
better understanding of the real situation among vaccinated
patients undergoing hemodialysis and will be able to create a
Hepatitis B immunization plan for ESRD patients on hemodialysis.

The goal of this study was to see the level of immunity of
vaccinated patients undergoing hemodialysis at a tertiary care
hospital to the hepatitis B virus.

METHODOGY

The current study was of cross sectional design conducted in
Department of Medicine, Ziauddin Medical University Hospital,
Karachi for a period of six months 17" May 2011 to 16" November
2011. It was a Non-probability purposive. Patients aged 18 to 70
years old, of either gender, who have hemodialysis duration
exceeding 9 months, have a documented ESRD diagnosis, and
have completed the course of 4 doses of hepatitis B vaccine at
least 60 days prior to start of study were included. current or
previous viral hepatitis, all hepatitis B surface antigen (HBsAQ),
patients taking medicines for immunosuppression , and pregnant
females were excluded. The College of Physicians and Surgeons
of Pakistan and the Hospital Ethical Review Committee gave their
approval for this study.

HbsAg was defined as Hepatitis B surface antigen present at
the start of infection, while Anti HBs antibody or Hepatitis B surface
antibody found in serum either occurring naturally as part of
achieving natural immunity or produced after vaccination. The End
stage renal disease: was defined as kidney damage, as confirmed
by 24hrs urinary creatinine and cockcroft gault formula as
glomerular filtration rate, GFR < 60ml/min /1.73m2 for more than =
3 months. Anti-HBs levels were split into three groups: non-
responders (less than 101U/l), patients showing weak response (10
to 100IU/l), and patients showing high response (equal to or
greater than 100 IU/l). Patients on hemodialysis with chronic
kidney disease who attended the out-patient department of the
Department of Medicine, Ziauddin Medical University Hospital
Karachi, were enrolled after giving informed consent.

All of the patients had dialysis twice or three times a week.
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Hepatitis B surface antibody (anti HBs) testing was performed on
patients who had been given recombinant hepatitis B vaccine
double dose (40mcg) as intramuscular injections intramuscular at
0, 1, 2, and 6 months as part of a four-vaccine series schedule. 1—
2 months following the previous injection, we used an ELISA test
to determine the hepatitis B surface antibody (anti-HBs). Anti-HBs
levels of patients were split into three groups: non-responders (less
than 101U/l), weak responders (10 to 1001U/l), and high responders
(equal to or greater than 100 1U/l). Data was entered on the pre-
designed proforma by the researcher which included age, gender,
duration of hemodialysis, weekly schedule of hemodialysis, anti
HBs antibody level and anti-HBs antibody status i.e. non-
responders, weak responders after the 2 months of last dose of
vaccination. The filled in proforma were converted into database
on SPSS version 12.0 according to the objective of the study.
Qualitative variable like gender, schedule/ week of hemodialysis,
anti-HBs status i.e. non-responders, weak responders and high
responders after 2 months of last dose of vaccination were
presented as frequency and percentage. Mean+SD was computed
for quantitative variables like age, duration of hemodialysis and
level of anti HBs antibody after 2 months of last dose of
vaccination. Grouping was done with regards to age, gender and
duration of hemodialysis and weekly schedule of hemodialysis to
see the effect of these on outcome.

RESULTS

One hundred and three patients fulfilling the inclusion criteria were
involved in this study. There were 69(67%) males and females
were 34(33%). The mean value of age of enrolled patients was
51.1 years+14.3 years standard deviation, mean post vaccination
duration was 7.6+0.9 months, anti HBs mean antibody level was
184.6+293.4 and the heamodialysis mean duration was 26.4+12
months (Table I). In our study sample non responder patients were
37(35.9%), 19(18.4%) were weak responders and highest
frequency was of high responders 47(45.6%). Twice weekly
heamodialysis schedule was followed by 70(68%) and 33 (32%)
patients had hemodialysis schedule of thrice weekly. 52.6+ 14.5

years was found to be the mean age of male patients, mean post
vaccination time duration was found to be 7.5 +0.88 months for
male patients, the mean value for anti HBs antibody level was
162+ 260.6 for male patients, and mean time duration of
hemodialysis was 28.2+13 months for male patients, whereas the
mean female patients age was 48.1+13.5 years, mean time of post
vaccination duration was 7.8+0.9 months for female patients, mean
anti HBs antibody level was 162+ 260.6 of female patients (Table

I1).

Out of 69 males, 42 (60.9%) had a two times a week
hemodialysis schedule and 27 (39.1%) had a three times a week
hemodialysis schedule, whereas out of 34 females, 28(82.4%) had
a twice a week hemodialysis schedule and 6(17.6%) had a thrice a
week hemodialysis schedule (p=0.028). Out of 69 males
24(34.8%) were non-responders, 11(15.9%) were weak
responders and 34 (49.3%) were high responders as compared to
this out of 34 females 13(38.2%) were non-responders, 8(23.5%)
were weak responders and 13(38.2%) were high responders
(p=0.498). Grouping of mean age, post vaccination duration, anti
HBs antibody level and duration of hemodialysis among the anti
HBs antibody status is described in the Table IlI.

Out of 37 non-responders, 28(75.7%) had two times per
week hemodialysis and 9(24.3%) had three times per week
hemodialysis; out of 19 patients that were weak responders, 13
(68.4%) received twice a week hemodialysis. Out of 47 patients
who were high responders, 29(61.7%) had two times a week
hemodialysis and 18(38.3%) had three times a week hemodialysis
(p=0.395). Out of 47 high respondents, 29(61.7%) had
hemodialysis twice a week and 6(31.6%) hemodialysis three times
a week (p=0.395),(Fig.1).

Table I: Descriptive statistics of study sample

Mean Std. Deviation
Agelyears 51.0971 14.28252
Post vaccination duration (months) 7.5922 .90138
Level of Anti HBs antibody 184.6369 293.35406
Hemodialysis duration (months) 26.3689 12.03507

Table 1l: Gender differences in post vaccination duration, antibody levels and duration of heamodialysis

Gender Age Duration post vaccination Anti HBs antibody level | Hemodialysis duration
Male Mean 52.5507 7.5072 162.0377 28.1594
Std. Deviation 14.50612 0.88489 260.62529 12.95765
Female Mean 48.1471 7.7647 230.5000 22.7353
Std. Deviation 13.54707 0.92307 350.41450 9.02290
P value 0.013 0.001 0.027 0.003
Table Ill: Gender differences in anti hbs antibody  levels
lAnti HBs antibody status Age Post vaccination Duration Anti HBs antibody level | Duration of Heamodialysis
Non-responder Mean 55.0000 7.4865 .0000 25.2162
Std. Deviation 11.37981 .50671 .00000 14.32584
Weak responder Mean 43.5789 8.2105 42.6632 26.6842
Std. Deviation 12.85957 .91766 26.42459 11.84179
High responder Mean 51.0638 7.4255 387.3830 27.1489
Std. Deviation 15.83255 1.03723 335.86006 10.19586
P value <0.05 <0.05 <0.05 <0.05

Fig. I: Frequency hemodialysis schedule of study participants

Frequency
L

T
Twice weekly

T
Thrice w eekly

DISCUSSION

There exists a relatively elevated risk of infection by hepatitis-B
virus (HBV) in hemodialysis therapy patients*®!!, Infected
patients' blood and other bodily fluids contain extremely high titers
of HBV. Dialysis personnel can spread the virus to patients by
touching contaminated surfaces or usage of contaminated
equipment and supplies. In Pakistan, HBV infection is one of the
major community health issue; the majority of the country's
countries, including Egypt, have moderate or high HBV endemic
rate. After the availability of hepatitis-B vaccine in 1982, it has
been recommended for all vulnerable patients undergoing
hemodialysis, however rates of seroconversion are substantially
decreased in the patient population diagnosed with end-stage
renal disease (ESRD)!, Three months after vaccination
administration, seroconversion (anti-HBs >10 |U/1) was detected in
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73-76.7% of hemodialysis patients, while an acceptable response
(anti-HBs >100 1U/1) was only reported in 53.5% in one series.
Others have reported lower HBV vaccination response rates,
ranging from 47 to 58% one month following the fourth shot**4, In
one trial, after three years of follow-up, 41% of responders had no
detectable anti-HBs levels in the serum®. Malnourishment, uremia,
advanced age, and immunocompromised status of individuals with
chronic renal disease are all factors that contribute to a poor
response.

Young age (under 40 years), decent nutritional health, and
enough dialysis have all been linked to a positive response to HBV
immunization”°. Dialysis length, haemoglobin and parathyroid
hormone levels, and hepatitis-C virus (HCV) infection, on the other
hand, had no effect on antibody responses to hepatitis-B vaccine.

The current study found that hemodialysis patients had a
very high response to hepatitis-B immunisation. After the full
vaccination, 47(45.6%) of the participants had a high antibody
response (>100 IU/L). Hepatitis-B vaccination response rates in
hemodialysis patients have ranged from 47 to 73% in previous
studies'®!®, Geographical areas with intermediate levels of
endemic HBV, prevalence between 2-8% showed comparable,
good responses to hepatitis-B immunization in patients undergoing
hemodialysis such as in Brazil, in one study the level approached
89.5% .

Several studies on the contrary have demonstrated low
response to Hep B vaccination in patients with Chronic renal
disease , even when used at high dose, as compared to its use in
normal population.’®® There are several explanations for
hemodialysis patients' poor vaccine response. Presentation of
antigens to T lymphocytes and activation of T cells, as well as
ensuing antibody generation, are all hampered by uremia.

Monocyte activation, proinflammatory cytokines
overproduction, and immunological dysfunction are all linked to
ESRD. In the dialysis population, there is little data on the link
between chronic inflammation and antibody response to vaccines.
The difference in means was not statistically significant in CRP
levels between the responders and the nonresponders in the
current study.

This observation could be explained by the varied response
of anti-inflammatory cytokines such interleukin-10 (IL-10) as a
response in uremic patients, resulting in improved B-cell activity.
Patients who produce more IL-10 have less uremia and chronic
inflammation caused by dialysis, and they respond better to
vaccinations.

In hemodialysis patients, a beneficial effect of effective
dialysis on HBV vaccine response has previously been described.
Similarly, the initial weekly Kt/V in responders and nonresponders
in a study of peritoneal dialysis patients inoculated with the
hepatitis-B vaccine was 2.37 and 2.01, respectively, in responders
and nonresponders.’*?® Since dialysis has an effective role in
restoring defective B7-2 (CD 86) expression on dialysis patients’
monocytes, efficient dialysis may lead to an increased response.
Other researchers, on the other hand, have not verified the
beneficial effect of effective dialysis on immunological function.

HCV antibody seroprevalence was found to be high (49.1%)
among patients diagnosed with end stage renal disease in Egypt,
and it was found to be substantially linked with blood transfusion
20. All of the patients in this research had anti-HCV antibodies.

CONCLUSION

This study reports a significant response to immunization by
hepatitis-B vaccine in patients undergoing hemodialysis that did
not correlate with age, nutritional or septic profile of patients.
Hemodialysis efficiency was associated with better response to
hepatitis-B vaccine. There is a need of future studies for
determination of the most cost-effective vaccination regimen that
may be recommended for patients undergoing hemodialysis in

ethnic communities residing in our region.
Conflict of interest: Nil
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