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Abstract                                                                                                                                                  

Background:  Hepatitis B virus (HBV) infection can be prevented through different ways, 

among them vaccination is considered an important policy particularly among people that as risk 

such as hemodialysis individuals. Unluckily, immunologic response to the vaccine is not 

uniform. Numerous factors such as gender, age, body mass index (BMI), smoking and 

underlying diseases like chronic renal diseases could affect immunologic response influence.                                                                                                                                     

Objective: To determine the response to HBV vaccination in Sudanese hemodialysis patients.                                                                                                                                                            

Materials and methods: This was a descriptive, cross-sectional study conducted during the 

period from May to August, 2016. 80 patients who had received complete HB vaccine were 

enrolled in the study. From these 80 patients 40 were haemodialysis patients and 40 were healthy 

participants. The anti-HBs titer was detected by the electro-chemiluminescence immunoassay 

(ECLIA). The appropriate immunologic response was considered as HBsAb ≥10 IU/ml. The 

collected data were analyzed by the SPSS program, version 16.00. P-value <0.05 was considered 

significant.                                                                                                                                                       

Results: 80 blood specimens were collected: 40 from healthy individuals (control group) and 40 

from hemodialysis patients (test group). After investigation, 6 (15%) of the control healthy 

individuals were found to have no good protective anti-HBs level and 15 (37.50%) of the test 

hemodialysis patients were found to have no good protective anti-HBs level. Responsiveness 

between the hemodialysis patients and healthy control individuals was found to have a 

statistically significant difference (p-value=0.0222).                                                                                                    

Conclusion: Hemodialysis negatively influences the response to HBV vaccine in hemodialysis 

patients. A moderate response to HBV vaccination was detected among Sudanese hemodialysis 

patients. 
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Introduction                                                                                                                              

Chronic HBV infection is considered one of the most important public health problems globally 

and specially developing countries. The number of patients suffering from chronic HBV 

infection has increased to more than 350 million worldwide. Patients on hemodialysis therapy 

are relatively at risk for developing of HBV infection and without doubt they are unable to 

eliminate this virus, since their immune system is impaired1.                                                                                  

The recombinant DNA HBV vaccine is accessible since 1987. It involves of three intramuscular 

doses. Its usual schedule is: 0 month, 1 to 2 months, and 6 to 18 months. It produces 85-90% 

sero-protection rate in adolescents. The adequate response is achieved when primary vaccination 

produces a hepatitis B surface antibody (anti-HBs) level  more than 100 mIU/ml. Hypo-

responders achieve a level of antibodies between 10-100 mIU/ml. Non-responders achieve less 

than 10 mIU/ml level of antibodies. Hepatitis B surface antibody titer more than 10mIU/ml is 

considered to be a marker of sustained immunity2.                                                                                                                                    

Many factors are associated with decreased immune response such as old age, smoking, obesity, 

gender, and possible genetic factors. The information regarding sero-conversion rates and 

antibody titers among chronic renal disease patients was presented by Grzegorzewska who found 

a sero-conversion rate lower than that of the general population3.                                                                                                                                

Basically the incidence of HBV infection during hemodialysis (HD) therapy is well-defined as 

the percentage of  patients who sero-converted from HBsAg negative to HBsAg positive during 

the HD period. This number decreased remarkably worldwide due to implementation of hepatitis 

B vaccination in the majority of HD patients. Recent data indicate that HBsAg positivity 

accounts for about 0.15 episodes per 100 patients4.                                                                                      

The purpose of this study was to determine the immunologic response to HBV vaccine among 

hemodialysis patients. . 

Materials and methods       
 

This was a descriptive, cross-sectional study investigating 80 participants (40 hemodialysis 

patients and 40 healthy controls) in Wad Madani (Gezira State, Sudan). All participants were 

vaccinated against HBV. Ethical clearance was obtained from the Research Ethical Committee 

of Al Neelain University. Verbal consent was obtained from all participants. Using a direct 

interviewing questionnaire, demographical and clinical data was obtained from participants as 

regard age, duration of vaccination dose, and duration of hemodialysis management.  

Only participants vaccinated with the approved vaccination schedule (0, 1, 6 months) were 

included in the study. Participants with a past history of jaundice and those with a past history of 

incomplete vaccination were excluded from the study.                                                                                 

Blood specimens were collected under aseptic conditions by the medial vein puncture technique 

using 5 ml syringe. Blood specimens were transferred into plain test tubes, serum was separated 

by centrifugation at 5000 rpm for 5 min. Then tubes were capped and stored at -20°C. Samples 

were processed by the electrochemiluminescence immunoassay (ECLIA) using Cobas (E411)  
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full automated immunoassay analyzer (Roche Diagnostics, Switzerland).                                                                  

Test procedure: This was conducted as per manufacturer's instructions as follows:                                              

a) First incubation: Anti-HBs in sample (40 µL) with biotinylated HBsAg (ad/ay) and HBsAg 

(ad/ay) labeled with a ruthenium, complex react to form a sandwich complex.                                               

b) 2nd incubation: After addition of streptavidin-coated microparticles, the complex became 

bound to the solid phase via interaction of biotin and streptavidin.                                                                   

c) The reaction mixture is aspirated into the measuring Cell where the microparticles were  

magnetically captured onto the surface of the electrode. Unbound substances were then removed 

with ProCell. Application of a voltage to the electrode was made to induce  chemiluminescent 

emission which was then measured by a photomultiplier.                                                                                               

d) Results were determined via a calibration curve which was an instrument-specifically 

generated by 2-point calibration and a master curve provided via the reagent barcode.                                

Data were analyzed using the Statistical Package for Social Sciences (SPSS) version 16.0.          

2- sided p-value generated from Pearson's Chi square test was used to test the statistical 

significance. 

Results 

A total of 80 participants (40 healthy control and 40 hemodialysis patients) with a past history of 

full vaccination schedule against HBV infection were enrolled in this study. Healthy control 

participants had a mean age of 26.62 years, and had a post vaccination duration mean of 3.18 

years. While the hemodialysis patients group had a mean age of 43.5 years, a post vaccination 

duration mean of 3.07 years, and a hemodialysis duration mean of 4.25 years (Table 1). 
 

Table (1): Mean duration of hemodialysis and vaccination according to                                                               

mean age incidence of the study populations 

Study 

population 

Variables Mean age 

incidence 

Mean duration of 

hemodialysis 

Mean duration of 

vaccination 

 

Healthy control 

participants 

Mean 26.62 - 3.18 

Std. deviation 5.830 - 1.583 

Number 40 40 40 

 

Hemodialysis 

patients 

Mean 43.5 4.25 3.07 

Std. deviation 13.11 1.808 1.071 

Number 40 40 40 

 

Regarding vaccine responsiveness; 25 (62.5%) of hemodialysis patients were responding with     
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a protective antibody titer of more than 10 IU/ml; while 15 (37.5%) of hemodialysis patients 

were not responding with a non-protective antibody titer of less than 10 IU/ml.                                     

Among the control group, 34 (85%) of  healthy participants were responding with a protective 

antibody titer of more than 10 IU/ml; while 6 (15%) of healthy participants were not responding 

with a non-protective antibody titer of less than 10 IU/ml. The frequency rate of non-responders 

was higher (15/37.5%) in hemodialysis patients as compared with 6 (15%) in healthy control     

(p = 0.0222), i.e. a significant difference (Table 2).                                                                                                       

Table (2): Responsiveness for HBV vaccine among hemodialysis patients                                                              

and healthy control participants 

Study population Non Responders Responders Total p-value 

Hemodialysis patients 

(n=40) 

 

15 (37.5%) 
25 (62.5%) 40  

 

0.0222 Healthy control   

(n=40 

 

6 (15%) 
34 (85%) 40 

Total 21 (26.25%) 59 (73.75) 80 

 

 

Regarding hemodialysis patients group, the highest frequency rate (3 /42.9%) of non-responders                 

was found among patients on hemodialysis for 6-9 years duration. On the other hand, the lowest 

frequency rate (5/33.3%) of non-responders was found among patients on hemodialysis for less 

than 3 years duration. On the other hand and regarding hemodialysis patients group, the highest 

frequency rate (10/66.6%) of responders was found among patients on hemodialysis for less than 

3 years duration. Also, the lowest frequency rate (4/57.1%) of responders was found among 

patients on hemodialysis for 6-9 years duration. No significant difference (p = 0.211)was found 

between responding and non-responding hemodialysis patients (Table 3).   

Table3: distribution of responder and non-responder status according to hemodialysis duration 

Hemodialysis duration Responders Non-responders Total p-value 

< 3 years 10 (66.6%) 5 (33.3%) 15 (100%)  
 

0.211 
3 - 6 years 11 (61.1%) 7 (38.9%) 18 (100%) 

6 – 9 years 4 (57.1%) 3 (42.9%) 7 (100%) 

Total 25 (62.5%) 15 (37.5%) 40 (100%) 

 

Discussion 

Combining HBV vaccination  with application of the other precautions measures shall result in   

a notable decline in new infections among hemodialysis patients in western countries. Since 

hemodialysis patients have impaired immunologic response, and they have a great risk for HBV 

infection, the recombinant HBV vaccine has been recommended for all patients undergoing  
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hemodialysis since 1980. However, the success rate of vaccination is low in the general 

population5. 

This study is one of the few studies conducted in Sudan provided solid epidemiological data 

determining the immune response to HBV vaccine in hemodialysis patients. A titer of  ≥ 10 

IU/ml was considered protective in remote samples collected even 9 years after vaccination. 

Previous studies in hemodialysis patients had shown a variable HBV vaccination response rate 

ranging from 47%-73%. Similarly, good response to HBV vaccination in hemodialysis patients 

had also been observed in areas with intermediate endemicity (2-8% prevalence rate) of HBV 

infection, such as Brazil which approached a prevalence rate of 89.5%6.                                                     

In this context, the frequency rate of hemodialysis  patients responding to the HBV vaccine is 

62.5%, which is similar to the finding of Fernandez and his colleagues who reported a HBV 

vaccine responsiveness  of  60.9% in Spain7.                                                                                                   

The findings of Taheri and his co-workers8 regarding the frequency rate of hemodialysis  patients 

responding to the HBV vaccine was higher (82.7%) than our study findings. Also, the finding of 

Taheri and his co-workers was lower than our healthy control group frequency rate (85%). 

Generally, the response to HBV vaccine reported in this study was not different from the sero-

protection rate (85-90%) which is the accepted response to HBV vaccine in the normal 

population9 .                                                                                                                                                

This study findings detected HBV vaccine non-responders among hemodialysis patients. Hence 

screening for anti-HBV to evaluate the vaccine responsiveness is mandatory in all hemodialysis 

centers, and non responders should be revaccinated.                                                                                                     

Conclusions: Hemodialysis negatively influences the response to HBV vaccine in hemodialysis 

patients. A moderate response to HBV vaccination was detected among Sudanese hemodialysis 

patients. 
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