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Immune Response of Hemodialysis Patients to Hepatitis B Vaccination
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Abstract

Objective: To determine the immune response of hemodialysis patients to hepatitis B vaccination at Shaikh
Zayed Hospital, Lahore.

Method: It was a cross-sectional descriptive study done at the Microbiology Department of Shaikh Zayed
Hospital, Lahore after approval from the Institutional Review Board. Two hundred hepatitis B surface
antigen (HBsAg) negative patients were enrolled by convenient sampling technique. Their serum samples
were taken and hepatitis B surface antibody (anti-HBs) and hepatitis B core antibody (anti-HBc) were done
by enzyme-linked immunosorbent assay (ELISA) technique. The data entry and analysis were done using the
Statistical Package for Social Sciences (SPSS) version 25.

Results: The majority of the patients (96.5%) were vaccinated. The anti-HBs antibody was positive in
141(70.5%) patients. Out of 141(70.5%) anti-HBs positive patients, 62.5% patients had antibody titer
between 10-100 [U/ml whereas only 8% patients had antibody titer of greater than 100 [U/L.

Conclusion: The anti-HBs levels were protective in 70.5% of the hemodialysis patients. The majority of the
patients (62.5%) had antibody titer ranging between 10-100 [U/L and only 8% of the patients had antibody
titer greater than 100 IU/L. Forty percent of patients were isolated anti-HBs positive whereas, in 30.5% of
patients, both anti-HBs and anti-HBc¢ were positive.
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across the globe.’ Hepatitis B can manifest as asymp-
tomatic, acute, fulminant, or chronic infection.’

Introduction

Hepatitis B is a frequent global disease caused by

hepatitis B virus."” Hepatitis B infects abouttwo ~ Hemodialysis (HD) patients have greater chances of

billion people worldwide, out of which chronic disease
is present in 240 million individuals. Chronic disease
causes cirrhosis and liver cancer. The annual mortality
rate attributed to hepatitis B is 650,000 deaths per year

1. Pathology Department, Islamabad Medical and Dental College,
Islamabad

2. Shaikh Zayed Hospital, Lahore

3. Departmetn of Orthopaedic Surgery, Sharif Medical & Dental College,
Lahore

4,5. Department of Physiology, Sharif Medical & Dental College, Lahore

6. Department of Cardiology, Rawalpindi Institute of Cardiology

Correspondence:
Dr. Aqsa Aslam, Assistant Professor of Pathology Department, Islamabad
Medical and Dental College, Islamabad. Email: aksaaslam@hotmail.com

15/02/2022
22/02/2022
18/03/2022

Submission Date:
Ist Revision Date:
Acceptance Date:

acquiring hepatitis B because of sharing of dialysis
devices, need for repeated blood transfusions, and immu-
nosuppression.* In hemodialysis patients, the frequency
of hepatitis B varies according to the disease prevalence
in that area and implementation of infection control
practices.’

The hepatitis B virus (HBV) has 3 important antigens:
hepatitis B core antigen (HBcAg), hepatitis B surface
antigen (HBsAg) and hepatitis B e antigen (HBeAg).
HBsAg is present in incubation period, acute infection
and chronic infection. It is the most important test for
the diagnosis of the infection. HBeAg appears in incu-
bation period and acute disease. In chronic disease,
HBeAg may be present or absent. Its presence shows
rapid multiplication of the virus and a highly infective
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state. HBcAg is a component of viral nucleocapsid.
Three types of antibodies are produced against hepatitis
B. Hepatitis B surface antibody (anti-HBs) shows either
the patient has been previously infected or vaccinated
against hepatitis B."” If the patient has been previously
infected with HBV, anti-HBc antibodies are also present
in addition to anti-HBs." The presence of anti-HBs only
shows patient has been vaccinated with HBV vaccine.
The cut-off value for protective anti-HBs levels is
higher than 10 IU/L. Anti-HBs levels higher than 100
IU/L show effective protection. Hepatitis B core anti-
bodies (anti-HBc) are of two types:™* anti-HBc IgM in
acute disease and anti-HBc¢ IgG in chronic disease or
after past infection.” Anti-HBc IgG once positive remain
positive for life. Hepatitis B e antibody (anti-HBe)
shows a low likelihood of transmission.*

Hepatitis B is diagnosed by specific serological tests.
HBsAg and anti-HBc IgM are detectable in the serum
in acute infection. The patients are labeled as having
chronic hepatitis B if the HBsAg persists in the serum
for more than six months. In the recovery phase, liver
function tests (LFTs) become normal, HBsAg is negative
and anti-HBs & anti-HBc IgG appear in the serum.*

Immunization is an important measure for the prevention
of the disease. Hemodialysis patients have impaired
immunity and vaccine does not produce protective
anti-HBs levels in these patients. Anti-HBs titer also
declines more rapidly with time in HD patients as
compared to healthy individuals." The vaccination
schedule consists of 3 doses of 20pg vaccine given at
0,1 and 2 or 0,1 and 6 months. However, in HD patients,
one additional dose of vaccine is given.” Anti-HBs levels
should be monitored regularly in these patients and
booster dose of vaccine administered in patients with
low antibody titer."

Hepatitis B is more prevalent in HD patients due to
parenteral routes of the procedure in comparison to
the general population. According to two studies conduc-
ted at hospitals in Lahore and Karachi, hepatitis B occu-
rred in 10.6% and 10.2% of the hemodialysis patients,
respectively.""” This study was planned to evaluate the
levels of isolated anti-HBs in HD patients. It will deter-
mine the percentage of patients who had developed
adequate anti-HBs levels after vaccination. It will also
guide us in scaling up of strict infection control practices
in HD patients to prevent the disease transmission and
assess the effect of hepatitis B vaccine on the anti-HBs
levels.

Material and Methods

It was a cross-sectional descriptive study done at the
Microbiology Department of Shaikh Zayed Hospital,
Lahore after ethical approval (Ref No. F-39/ NHRC/
Admn/IRB/88). All the patients gave written consent
for participation in the study.

Two hundred HBsAg negative patients were included
by the convenient sampling technique. Their relevant
history was documented on a Proforma sheet. Using
the aseptic technique, blood sample was collected from
each patient through venipuncture and centrifuged for
5 minutes at 5000 rpm to separate serum. Enzyme-linked
immunosorbent assay (ELISA) was done to determine
HBsAg in serum samples. Anti-HBs and anti-HBc
antibody levels were detected in the serum samples of
200 HBsAg negative patients by using the ELISA kits.
There was a minimum period of 6 weeks between the
last vaccine dose and the collection of the blood samples.
The anti-HBs titer more than 10 IU/L shows immunity
and greater than 100 IU/L indicates very effective
protection.

The data was analyzed with the Statistical Package for
Social Sciences (SPSS) version 25. Mean & standard
deviation (SD) were used for quantitative variables
such as age. For qualitative variables such as gender
and anti-HBs levels, frequency and percentages were
used.

Results:

The average age of hemodialysis patients was 47.05+
14.33 years, with the range of 12 years to 80 years,

Table 1: Age, Gender and Vaccination Status of Hemo-
dialysis Patients

Age Groups (years) Frequency Percentage (%)
11-20 7 3.5
21-30 31 15.5
31-40 27 13.5
41-50 47 23.5
51-60 56 28.0
61-70 25 12.5
71-80 7 3.5
Gender Frequency Percentage (%)
Female 79 39.5
Male 121 60.5
Vaccination status Frequency Percentage (%)
Unvaccinated 7 3.5
Vaccinated 193 96.5

Esculapio - Volume 18, Issue 02 2022 - www.esculapio.pk - 210



respectively. Out of 200 patients, there were 121(60.5%)
males and 79(39.5%) females. In our study, 96.5%
(193/200) of the patients had completed their vaccination
course and only 3.5%(7/200) were unvaccinated (Table 1).

The mean period of hemodialysis was 48.21+42.21
months, ranging from 3 months to 264 months. Hyper-
tension (HTN) was the etiological factor of renal disease
in 42% of HD patients. The other causes were both dia-
betes and hypertension in 27% and diabetes mellitus
in 6.5% of patients. The causes of renal disease are
shown in figure 1.

Figure 1: Causes of End-Stage Renal Disease (in
percentage)

Out of 200 patients, 141(70.5%) patients were anti-
HBs positive and 59(29.5%) patients were anti-HBs
negative. Eighty (40%) patients were isolated anti-
HBs positive whereas, in 61(30.5%) patients, anti-HBc
was also positive in addition to anti-HBs. In 46(23%)
patients, both anti-HBs and anti-HBc were negative.
The serological markers of the patients are shown in
figure 2.
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Figure 2: Serological Markers of the Study Subjects

Among 193 patients who had received hepatitis B vacci-
nation, anti-HBs was not detected in 55 patients. In
43(22.3%) patients, anti-HBc was also absent indicating

that they had no previous infection. The vaccination
response was poor in these patients. In 12(6.2%) patients,
only anti-HBc was detected which indicated previous
hepatitis B. Both anti-HBs and anti-HBc were detected
in 60(31.1%) patients. Anti-HBs was produced in these
patients after vaccination orpast infection. In total, there
were 72 patients who with previous infection with posi-
tive anti-HBc. Vaccination is not required in these
patients. In 78(40.4%) patients, anti-HBs was positive
and anti-HBc was negative. These patients were respon-
ders as they developed protective antibody levels and
there was no evidence of previous infection.

Out of 141(70.5%) anti-HBs positive patients, 62.5%
patients had antibody titer between 10-100 IU/ml
whereas only 8% patients had anti-HBs level >100
IU/L (Table?2).

Table 2: Anti-HBs Titer in the Study Subjects

Vaccination Anti-HBs Levels
Status <10 IU/L  10-100IU/L >100IU/L  Total
Vaccinated 55(27.5%) 122(61%) 16(8%) 193(96.5%)
Unvaccinated  4(2%) 3(1.5%) 0 7(3.5%)
Total 59(29.5%) 141(70.5%) 0 200(100%)
Discussion

Hepatitis B is a frequent infectious disease in patients
undergoing hemodialysis. These patients are prone to
acquire hepatitis B particularly if strict infection control
measures are not undertaken.” The prevalence of disease
varies in these patients worldwide." As these patients
have decreased immunity, majority of them do not
develop anti-HBs after vaccination. In others, anti-HBs
titer is low and it declines more rapidly with time."

Our results showed that the hemodialysis patients had
an average age of47.05 years. There were 60.5% males
and 39.5% females in our study. In a study by Ayub et
al., the mean age of the hemodialysis patients was 55.1
years and 53% of them were females."” In another study
by Mohammed et al., the mean age of hemodialysis
patients was 48.5 years with48% males & 52% females."

In our study, the most common causes of kidney
disease were hypertension and diabetes mellitus. Various
studies have reported different etiological factors of
renal disease. In a study in Karachi, Pakistan, the major
cause of kidney disease was diabetes mellitus
followed by renal stones and hypertension. Idiopathic
disease was present in 40 patients." In our study, 96.5%
and 3.5% of the patients were vaccinated and
unvaccinated, res-pectively. In a study by Guimaraes
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etal, 73.8% of patients were vaccinated."

In our study, 141(70.5%) patients were anti-HBs posi-
tive. with the antibody titer ranging from 10-100 IU/L
in 62.5% of the patients and > 100 IU/L in 8% of the
patients. In another study, the seroconversion rate was
100% in hemodialysis patients. All the patients were
vaccinated. Sixty-four percent of the hemodialysis
patients had anti-HBs levels ranging from 10-100 IU/L
whereas, 36% of the patients had levels >100 IU/L."
The anti-HBs levels were lower in other studies. A study
conducted in Brazil enrolled 83 hemodialysis patients.
All the patients had received a complete course of
vaccination. Out of these, 59% patients were anti-HBs
positive whereas, 41% of patients were non-responders
i.e. their anti-HBs levels were less than 10 IU/L. Most
of the anti-HBs positive patients (37.3%) had a level
> 100 IU/L whereas, 21.7% of the patients had levels
between 10 to100 IU/L." In another study done in
Theran, 100 hemodialysis patients were included. All
the patients were vaccinated with a four-dose vaccination
regime. Anti-HBs was positive in 56.7% of patients."

Conclusion

The anti-HBs levels were protective in 70.5% of the
hemodialysis patients. The majority of the patients
(62.5%) had antibody titer ranging between 10-100
IU/L and only 8% of the patients had antibody titer
greater than 100 IU/L. Forty percent of patients were
isolated anti-HBs positive whereas, in 30.5% of patients,
both anti-HBs and anti-HBc were positive.

Recommendations

*  Werecommend that hemodialysis patients should
be tested for anti-HBc and then vaccinated accor-
dingly. Anti-HBc negative patients should be vacci-
nated according to the regime with monitoring of
anti-HBs levels.

* Inanti-HBc positive patients, HBsAg should be
done. If HBsAg is positive, patients should be
assessed for the disease stage and management.
In HBsAg negative patients, vaccination is not
required as these patients are already protected
from previous infection.

*  The anti-HBs levels produced after vaccination
are low and fall with time in hemodialysis patients.
Regular monitoring of anti-HBs levels should be
done in these patients and booster doses adminis-
tered if required.

Esculapio - Volume 18, Issue 02 2022 -

References

1.

10.

I1.

12.

13.

Seto WK, Lo YR, Pawlotsky JM, Yuen MF. Chronic
hepatitis B virus infection in hemodialysis patients.
Lancet. 2018;392:2313-24.

Di Bisceglie AM, Lombardero M, Techman J, Roberts
L, Janssen HLA, Belle SH, et al. Determination of
hepatitis B phenotype using the biochemical and sero-
logical markers. J Viral Hepat. 2017 Apr;24:320-9.
doi: 10.1111/jvh.12643.

Zhang L, Gui XE, Wang B, Fan JY, Cao Q, Mullane
K, et al. Serological positive markers of hepatitis B
virus in femoral venous blood or umbilical cord blood
should not be evidence of in-utero infection among
neonates. BMC InfectDis. 2016;16:408. doi: 10.1186/
s12879-016-1754-1.

Song JE, Kin DY. Diagnosis of hepatitis B. Ann Transl
Med. 2016 Sep;4:338.doi: 10.21037/atm. 2016.09. 11.

Al Zabadi H, Rahal H, FugahaR. Hepatitis B and C
prevalence among hemodialysis patients in the West
Bank hospitals, Palestine. BMC Infect Dis.2016; 16:41.
doi: 10.1186/s12879-016-1359-8.

SoiV, Soman S. Preventing hepatitis B in the dialysis
unit. Adv Chronic Kidney Dis. 2019 May;26:179-84.
doi: 10.1053/j.ackd.2019.03.003.

Easterbrook PJ, Roberts T, Sands A. Peeling R. Diag-
nosis of viral hepatitis. CurrOpin HIV AIDS. 2017 May;
12:302-14. doi: 10.1097/ COH. 0000000000000370.

Yuen MF, Chen DS, Dusheiko GM, Janssen HLA, Lau
DTY, Locarnini SA. Hepatitis B virus infection. Nat
Rev Dis Primers. 2018 Jul;18035. doi: 10.1038/ nrdp.
2018. 35.

Trepo C, Chan HLY, Lok A. Hepatitis B virus infection.
Lancet. 2014;384:2053-63.

Mohammad HI, El-Hefenawy SM, Mohamed SF.
Assessment of immune response to hepatitis B virus
vaccine in chronic hemodialysis patients. Menoufia
MedJ.2017;30:184-9.

Anwar K, Imran M, Shahzad F, Noreen M, Atif M,
AhmadF, etal. Prevalence of hepatitis B and hepatitis
C among patients undergoing dialysis. J Hum Virol
Retrovirol. 2016;33:00094.doi: 10.15406/ jhvrv. 2016.
03.00094.

Alkhan AA. Hepatitis B virus (HBV) and hepatitis C
virus (HCV) infections among hemodialysis patients.
General Med. 2015; 3:1. doi: 10.4172/2327-5146.
1000165.

Tajbakhsh R. Prevalence of hepatitis C and B virus
infections among hemodialysis patients in Karaj, Iran.
Saudi J Kidney Dis Transpl. 2015 Jul-Aug;26:792-6.
doi: 10.4103/1319-2442.160219.

www.esculapio.pk - 212



14.

15.

16.

17.

Ong KY, Wong HY, Khee GY. What is the hepatitis B
vaccination regime in chronic kidney disease? Cleve
Clin J Med. 2018Jan;85:32-4.doi: 10.3949/ ccjm. 85a.
17017.

Ayub MA, Bacci MR, Fonseca FLA, Chehter EZ.
Hemodialysis and hepatitis B vaccination: a challenge
to physicians. Int J Gen Med. 2014;7:109-14. doi: 10.
2147/1jgm.S57254.

Guimaraes MNC, Facincani T, Santos SSD.Hepatitis
B status in hemodialysis patients. Arq Gastroenterol.
2017 Dec; 54: 356-8. doi: 10. 1590/ s0004-2803.
201700000-34.2017.

Ramezani A, Aghasadeghi MR, Ahmadi F, Razeghi

E, Eslamifar A, Banifazl M, et al. Isolated anti-HBc
and occult HBV infection in dialysis patients. Nephrourol
Mon. 2015 Jan;7:€22674. doi: 10.5812/ numonthly.
22674.

Authors Contribution

AA: Conceptualization of Project
MI: Data Collection

FAK: Literature Search

SQ: Statistical Analysis

KNS: Drafting, Revision

MA: Writing of Manuscript

Esculapio - Volume 18, Issue 02 2022 - www.esculapio.pk - 213



	Page 107
	Page 108
	Page 109
	Page 110
	Page 111

