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HEPATITIS B VACCINE - PROPOSAL FOR A STANDARDIZED ASSESSMENT OF IMMUNE
RESPONSE

Maria Lucia G. FERRAZ (1), Antonio Eduarde SILVA (1), Marico YAMAMOTO (2) & Rubens Xavier GUIMARAES )

SUMMARY

The authors developed a comparative study of the various methods of assessment of

immune response to Hepatitis B vaccine.

Eighty-six health care prbfessionals underwent a vaccination programme with three
doses of plasma-derived vaccine against Hepatitis B (H-B-Vax, Merck, Sharp & Dohme)

given intra-muscularly.

Assessment of immune response was carried out three months after the end of the
programme, by radioimmunoassay (RIA) and enzymeimmunoassay (EIA).

The results showed that the semi-quantitative assessment of Anti-HBs antibodies by
RIA or EIA was perfectly comparable to the reference method (quantitative determination

of antibodies by RIA).

In view of these findings, the authors suggest a standardization of assessment of
immune response to the vaccine, thus permitting correct planning of booster doses and

easier comparison between different studies.
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INTRODUCTION

Infection with Hepatitis B virus (HBV) is very
commom throughout the world, affecting about
300 million people!®. Severe consequences may re-
sult form both acute and chronic forms of the dis-
ease and there is currently no satisfactory treat-
ment for the condition®. Thus, prophylaxis against
the disease is particularly important. This involves
a number of measures which should be undertaken
by exposed groups. However, the main weapon
available against HBV infection is active immuni-
zation of at risk subjects.

The availability of safe and efficient vaccines en-
ables infection control programmes to be instituted
with the long term aim of eradication of the disease
and also, due to the direct relation between Hepatitis
B and hepatocarcinoma, protection against cancer'2,

In Brazil, HBV infection may be classified as
being endemic to an intermediate degree in most
areas, except in the Amazonian region, where it is
highly endemic’. The World Health Organization
suggests that in intermediate prevalence areas vac-
cination should be restricted to risk groups (intra-
venous drug users, patients with chronic renal fail-
ure, male homosexuals and health care profession-
als, among others)’.

In areas of high prevalence, mass vaccination
programmes are required for all children, as is
ocurring in Amazon region''.

The right assessment of immune response to
the vaccine is made by quantitative determination
of Anti-HBs antibodies, since protection against

(1) Assistant Professor of Gastroenterology, Escola Paulista de Medicina, Sdo Paulo, Brasil.
(2) Biologist of Gastroenterology Laboratory, Escola Paulista de Medicina, Sdo Paulo, Brasil.

Address for correspondence: Dr. Maria Lucia G. Ferraz

Rua Diogo de Faria 929 apto. 141, CEP 04037 - Sao Paulo, SP, Brazil.

137



FERRAZ, M.LG;; SILVA, A.E.; YAMAMOTO, M. & GUIMARAES, R.X. - Hepatitis B vaccine - proposal for a standardized
assessment of immune response. Rev. Inst. Med. trop. S. Paulo, 34(2): 137-140, 1992.

infection is related to the quantity of antibodies
formed *®. The quantification of Anti-HBs antibod-
ies is uvsually made by radioimmunoassay (RIA),
using a standard solution with a known quantity of
antibodies to construct a reference curve?. However,
in current literature the results are often presented in
different ways, ‘either through qualitative tests with
a positive and negative result, or semiquantitative
tests made by RIA or enzymeimmunoassay (EIA),
comparing the sample results to the obtained values
in negative controls, expressing results as a ratio S/
N (sample/negative). Therefore, comparison be-
tween different studies is sometimes difficult™ 517,

The purpose of this study is to assess the im-
mune response to Hepatitis B vaccine and compare
the different laboratory methods and the different
ways of expressing the results.

MATERIAL AND METHODS

Eighty-six individuals (45 females and 41
males), health care professionals (56 doctors, 16
nurses and 14 laboratory technicians) with ages
varying between 17 and 55 years (median of 28
years old) were studied.

Only individuals with negative HBV serology,
i.e., HBsAg, Anti-HBs and Anti-HBc negative
were included.

Serologic  tests were made by
enzymeimmunoassay with commercial kits
(AUSZYME, AUSAB and CORZYME, Abboit
Laboratories, North Chicago, IL).

Three doses of vaccine against HBV (H-B-
Vax, Merck, Sharp & Dohme) with 20 micrograms
per dose were administered into the deltoid
muscle. All vacines came from the same batch and
were kept refrigerated until used. The vaccines
were given at 0, 30 and 180 days. Blood samples
were obtained for testing 90 days after the third
dose.

Quantitative determination of Anti-HBs an-
tibodies: made by RIA, using a standard solution
with 1000 UI/L of antibody (La Roche and
Co.Ltd., Basle, Switzerland) and a reference curve
was constructed with dilutions of antibody corre-
sponding to 100, 50, 20 and 10 UL/L. Serum
samples were tested in a previous dilution and the
obtained value of counts per minute was compared
to the standard curve in order to determine concen-
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tration of antibodies in each sample. When neces-
sary, the samples were diluted at 1:10, 1:100 or
1:1000 and submitted to a new assessment.

Semi-quantitative determination of Anti-
HBs antibodies: performed by expressing an in-
dex, known in current literature as S/N index
(sample/negative).

In RIA this index was calculated by a quocient
between counts per minute in studied sample and the
average count in negative controls (RIA S/N). In EIA
this index related the optical density of sample to the
average optical density of negative controls (EIA S/N).

Assessment of the intensity of response to
vaccine: by both methods (quantitative and semi-
quantitative) individuals were classified as NON-
RESPONDERS, LOW-RESPONDERS and
GOOD-RESPONDERS.

In the quantitative RIA assessment individuals
with less than 10 UI/L of antibodies were consid-
ered non-responders. Those with levels between 10
and 100 UI/L were low-responders and those with
more than 100 UI/L were good responders®.

In semi-quantitative RIA, non-responders pre-
sented an S/N index < 3.0, low-responders an in-
dex between 3.0 and 20.0 and good-responders an
index greater than 20.0".

In the EIA semi-quantitative, non-responders
were considered those with S/N index < 2.0; low-
responders with an index between 2.0 and 10.0 and
good-responders with an index > 10.0%.

Statistical method: Mc Nemar’s test was used
to compare the different tests and 5% (p<0.05) was
the level of rejection of the null hypothesis.

RESULTS

Figure 1 shows the results of the quantitative
analysis of Anti-HBs. After three doses of vaccine
five (5.8%) individuals were considered non-re-
sponders, five (5.8%) low-responders and seventy-
six (88.4%) were good-responders.

When we compared seroconversion percent-
age and different levels of response obtained by
quantitative method to the results obtained in semi-
quantitative tests, wether by RIA or EIA (Tables 1
and 2), no difference was noted.
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Table 1
Levels of Immune Response to Hepatitis B
Vaccine: Comparison Between Quantitative RIA
(QT RIA) and Semi-Quantitative RIA (SQ RIA).

QT RIA
SQRIA NR LR GR Total
NR 5 2 0 7
LR 0 3 0 3
GR 0 0 76 76
Total 5 5 76 86

NR - non-responders; LR - low-responders; GR - good-
responders.

Table 2
Immune Response to Hepatitis B Vaccine:
Comparison Between Quantitative RIA (QT RIA)
and Semi-Quantitative EIA (SQ RIA)

QT RIA
SQEIA NR LR GR Total
NR 5 2 0 7
LR 0 3 1 4
GR 0 0 75 75
Total 5 5 76 86

NR - non-responders; LR- low-responders; GR- good-
responders.

DISCUSSION

In the studied group we observed a
seroconversion percentage after three doses of vac-
cine of 94.2%. This is similar to the results of other
studies® 8.
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Fig 1 - Levels of Immune Response to Hepatitis B Vaccine

It is important to note that the protection con-
ferred by the vaccine is comparable with plasmatic
and recombinant vaccine'.

When using S/N index to classify different
levels of response to the vaccine, the findings were
comparable to those found in the quantitative de-
termination of antibodies (Tables 1 and 2), with an
easier methodology and at a lower cost.

Classification of response levels to vaccine is
of great importance because it is possible to
predicit the best ocasion to carry out booster
doses, since many authors have demonstrated that
the duration of the immune response is directly
dependent on the intensity of response reached at
the end of the initial vaccination scheme*?. Thus,
good-responders should receive a booster dose af-
ter 5 or 7 years; low-responders after 1 or 2 years
and non-responders should be revaccinated
immediatly®.

In conclusion, it is suggested that all persons
vaccinated against Hepatitis B should have an as-
sessment of their immunity soon after vaccination,
in order to confirm immunity and allow correct
planning of booster doses. With this purpose, we
suggested the following guidelines:

a. one to three months after the end of the
vaccination programme serum samples should be
collected to determine Anti-HBs antibodies.

b. Semi-quantitative determination of antibody
concentration by radioimmunoassay or
enzymeimmunoassay should be performed.

Based on the results of these semi-quantitative
tests, booster doses should be administered accord-
ing 1o the following scheme®:

RIA S/N EIA S/N BOOSTER DOSE

3.0 <0 immediatly

>30and <200 >2.0and <100  after 1 or 2 years

>20.0 >10.0 after 5 or 7 years
RESUMO

Vacinacio contra Hepatite B - Proposta de Padro-
nizacao da Avalia¢io da Resposta Imunolégica

Os autores realizaram estudo comparativo dos
diferentes métodos de avaliagio da resposta a vaci-
na contra hepatite B.
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Foram estudados 86 individuos, profissionais
da drea de saide, que foram submetidos a esquema
de vacinagdo com trés doses de vacina plasmética
contra hepatite B (H-B-Vax, Merck, Sharp &
Dohme), aplicadas por via intramuscular,

A avaliagdo da resposta imunoldgica a vacina
foi realizada trés meses apés o término do esque-
ma, através tanto de radioimunoensaio como
enzimaimunoensaio.

Os resultados obtidos demonstraram que a
avaliagio semi-quantitativa dos anticorpos anti-
HBs por enzimaimunoensaio é perfeitamente
superponivel ao método de referéncia, que € a de-
terminag®o quantitativa de anticorpos por
radioimunoensaio. '

Tendo em vista estes achados, os autores pro-
pdem uma padronizago da avaliagfio da resposta a
vacina, com o objetivo de predizer a ocasido das
doses de refor¢co e tornar os diferentes estudos
comparaveis entre si.
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