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Abstract

his descriptive cross-sectional study was de-

signed and carried out among 260 hospital

personnel working in educational and medi-
cal centers of Shahid Mustafa Khomeini hospital, Tehran,
Iran in 2013. The demographic data of the subjects and
questions related to the history of vaccination were also
collected. Hepatitis B surface antibody (Anti-HBS) titration
was carried out by ELISA. Finally, the relationships be-
tween different variables and hepatitis B antibody levels
were evaluated. The results of the present study showed
that 83.8% of the hospital personnel in Tehran, as the
capital of Iran, showed a good response to hepatitis B vac-
cination, which was almost similar to the results of other
studies conducted in the country. There was a significant
relationship between the and smoking, the history of
needlestick exposures and lower years of work experi-
ence, while anti-HBs titer of the hospital personnel was
not statistically associated with BMI, age, gender, educa-

tion level, occupation, interval since last vaccination, and
injection method. Enhancing the level of protection in Car-
diovascular health staff against hepatitis B virus can lead
to a decrease in the incidence of infection cases among
the hospital personnel. Therefore, it is essential to perform
the primary vaccination followed by an assessment of the
responsiveness to it. Therefore, the aim of this study was
to investigate the effect of the demographic factors on
the response rate to hepatitis B vaccination among hospi-
tal personnel in Tehran. The lower response rate to hepa-
titis B vaccination obtained in the present study compared
to the global average necessitates further investigation on
the hospital personnel dealing with the patients directly
or indirectly in Tehran, therefore, it is essential to design
large-scale plans to identify and treat at-risk individuals.

Keywords: Cardiovascular health staff, Vaccination, Hep-
atitis B, Health Care

ste estudio descriptivo de corte transversal

se dised y se llevd a cabo entre 260 miem-

bros del personal hospitalario que trabajaban
en los centros educativos y médicos del hospital Shahid
Mustafa Khomeini, Teheran, Irdn, en 2013. También se re-
copilaron datos demograficos de los sujetos y preguntas
relacionadas con la historia de vacunacion.. La titulacion
del anticuerpo de superficie de la hepatitis B (Anti-HBS) se
llevd a cabo mediante ELISA. Finalmente, se evaluaron las
relaciones entre las diferentes variables y los niveles de an-
ticuerpos contra la hepatitis B. Los resultados del presente
estudio mostraron que el 83.8% del personal del hospi-

tal en Teheran, como capital de Irdn, mostré una buena
respuesta a la vacunacion contra la hepatitis B, que fue
casi similar a los resultados de otros estudios realizados
en el pafs. Hubo una relacion significativa entre el habito
de fumar y el habito de fumar, el historial de exposicion
a pinchazos con agujas y los afios de experiencia laboral
mas bajos, mientras que el titulo anti-HBs del personal del
hospital no se asocié estadisticamente con el IMC, edad,
sexo, nivel educativo, ocupacion, intervalo desde el ultimo
La vacunacion, y el método de inyecciéon. Mejorar el nivel
de proteccion en el personal de salud contra el virus de la
hepatitis B puede llevar a una disminucién en la incidencia
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de casos de infeccion entre el personal del hospital. Por lo
tanto, es esencial realizar la vacunacion primaria seguida
de una evaluacion de la capacidad de respuesta a ella. Por
lo tanto, el objetivo de este estudio fue investigar el efec-
to de los factores demogréficos en la tasa de respuesta a
la vacunacién contra la hepatitis B entre el personal del
hospital en Teheran. La menor tasa de respuesta a la va-
cuna contra la hepatitis B obtenida en el presente estudio
en comparacion con el promedio mundial requiere una
mayor investigacion sobre el personal del hospital que tra-
ta con los pacientes directa o indirectamente en Teheran,
por lo tanto, es esencial disefiar planes a gran escala para
identificar y tratar Personas en riesgo.

Palabras clave: Personal de salud cardiovascular, Vacuna-
cion, Hepatitis B, Cuidado de la Salud.

Introduction and the Aim of the Study: Hepatitis B
virus (HBV) is one of the most common pathogens af-
flicting humans and it is a serious and potentially lethal
disease with the incidence at global level. The disease
course varies from an acute infection to a chronic disease,
and its chronic type ranges from asymptomatic infection
to chronic hepatitis, cirrhosis and hepatocellular carci-
noma'. According to the World Health Organization’, it
is estimated that about 2 billion people suffer from HBV
worldwide. Among which, about 350 million people are
the carriers of the virus? and a total of 500 to 700 thou-
sand people die annually, as a result of the acute and
chronic consequences of the virus infection. The results of
the several studies show that Iran is among the countries
with a moderate incidence rate of HBV3. The most effec-
tive way to prevent the development and transmission of
hepatitis B infection is to immunize people by the vaccine
before being exposed to the virus. Immunization needs
to be carried out at a global level in order to reduce the
transmission of the disease'. Carrying out the vaccination
with surface antigens of the virus (HBsAg) can prevent
the infection since it produces anti-HBs antibodies as well
as specific T cells against this virus*®. Individuals whose
bloods post-vaccination anti-HBs antibody level is equal to
or greater than 10 IU/ ml are protected and those whose
anti-HBs titer is below this limit, are non-responders even
after receiving six doses of the vaccine®. In Iran, at the na-
tional level, the vaccination of hepatitis B virus for infants,
and high-risk individuals, especially Cardiovascular health
staff began since 1993, and the vaccination for teenagers
under the age of 18 years old has been added to the pro-
gram since 20067, Many studies show that the incidence
of hepatitis B virus has declined dramatically worldwide
after the implementation of the vaccination program for
infancy, adolescence, and adulthood at global level®. In-
fection transmission occurs due to use of common needle
tip in injection drug users, occupational contacts between
patients and hospital personnel, contaminated surgical
instruments and sharp tools, needlestick injury and trans-
mission from mother to child'. Hospital personnel is more
at increased risk of affecting with hepatitis B disease than
normal population due to the occupational exposure to
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blood and infectious body fluids'. The incidence of hepa-
titis B infection and full coverage of hepatitis B vaccination
among lIranian Cardiovascular health staff was reported
to be by 0.4% and 70%, respectively''2. Although it is
expected that 90% of people show appropriate immune
response after completion of vaccination course, various
studies have reported different response rates to the HBV
vaccine. Therefore, it is necessary to investigate factors
influencing antibody titers such as age, gender, race, un-
derlying diseases, smoking, body mass index, immunode-
ficiency, chemotherapy, organ transplantation, stress, and
liver failure in this group™'. The duration of the vaccine-
induced protection is still unknown, which should be in-
vestigated in the long-term follow-up programs'. The re-
sults of the previous domestic studies reported an immu-
nogenicity rate of 67-99% for hepatitis B vaccine among
Cardiovascular health staff'®. Studies have been carried
out in specific geographical areas as well as on the limited
number of individuals. Therefore, there is an urgent need
for access to the indigenous data collected from a wider
range of personnel (physicians, nurses, laboratory person-
nel and cleaning staff). The existing challenge indicates
the necessity or lack of necessity to prescribe a booster
dose of the vaccine in people with a normal immune sys-
tem, especially for high-risk individuals, such as Cardio-
vascular health staff who are at risk for the exposure to
hepatitis B virus. Considering the foregoing and the im-
portance regarding the level of the protection in the Car-
diovascular health staff who are involved in the continu-
ous contact with suspected individuals, the present study
investigated not only the rate of hepatitis B antibody titer
in the Cardiovascular health staff, but also investigated its
relationship with some epidemiological characteristics of
the personnel working in Shahid Mostafa Khomeini Hos-
pital, Tehran, Iran, in order to be more careful regarding
the immune control of hepatitis B virus by identifying the
factors causing non-responsiveness to the HBV vaccine, as
well as identifying the non-responders.

his descriptive cross-sectional study was de-

signed and carried out among260 hospital

personnel working in educational and medical
centers of Shahid Mostafa Khomeini hospital, Tehran Iran
in 2009.The participants included cleaning staff, para-
medic assistant, paramedic, nurse, administrative employ-
ees and other personnel of the hospital. Sampling was
carried out using the convenience sampling method from
different wards of the hospital. Inclusion criteria were
working in healthcare-related affairs of the hospital, hav-
ing informed consent to participate in the study, and the
history of a full three-day vaccination course against hep-
atitis B virus according to the country’s clinical guidelines
for the last 5 years. Individuals with a history of affection
with hepatitis B virus or immunodeficiency and those who
did not consent to participate in the study were exclud-




ed from the study. A researcher-made checklist was first
used to record the demographic data of the participants
as well as collecting data on the questions related to the
history of the vaccination. Venous blood sample with a
total amount of 2 ccs was taken from each participant
and anti-HBS titration was performed using a Mono Binde
laboratory kit and ELISA. Protected individuals were those
with antibody titers equal to or above the cut-off points
and unprotected individuals were those with titers below
the cut-off points. Data analysis was carried out using
SPSS software version 20. Mean and standard deviations
were calculated for quantitative variables and frequency
and frequency percentages were calculated for qualita-
tive variables. Chi-square, independent t-test, and Fisher
tests were used to evaluate the relationships between
different variables and hepatitis B antibody level, and P
value at <0.05 was considered as the significant level. All
patients have assured the confidentiality of their infor-
mation and research data, then, the participants signed
the informed consent form. The present study was ap-
proved by the Ethics Committee of Shahid University, and
all stages were implemented under the supervision of the
ethics committee and were in accordance with the Hel-
sinki Treaty on the ethics in the research.

mong 260 subjects participated in the
present study, 42 (16.2%) had anti-
HBS titer below than 10 IU / ml and

were considered to be unprotected against hepatitis B vi-
rus and 218 (83.8%) had anti-HBS titer above than 10
IU / ml and thus were considered to be the protected
subjects. Totally, there were 14 (17.3%) unprotected cas-
es out of 81 male patients and 28 (15.6%) unprotected
cases out of 179 female patients. There was no statis-
tically significant relationship between gender and anti-
body titer. The mean age of the participants was equal
to 37.86+3.27 years old and age was not significantly
correlated with the antibody titer. The mean work experi-
ence of the personnel was equal to 37.86 + 3.27 years
and it was significantly correlated with the antibody titer
(P=0.004). Also, a higher odds ratio of non-seroprotective
titer was observed in people with the work experience of
more than10 years (OR=2.97). Most of the participants
had academic education (51.15%), but this variable was
not significantly correlated with the antibody titer. With
respect to the participants’ occupations, paramedic as-
sistants had the highest odds ratio of non-seroprotective
titer (OR=3.03), but there was no significant relationship
between job ranking and the antibody titer. There was
also no statistically significant relationship between inter-
val since last vaccination and its injection method with
the antibody titer. The odds ratio of non-seroprotective
was also higher among the smokers than the non-smok-
ers (OR=4.55), as well as those with the history of needle-
stick exposure compared to normal subjects (OR=2.51).
There was also a significant correlation between antibody
titer and smoking as well as the history of needlestick
exposure (P=0.002 and P=0.011). There was also a sig-
nificant correlation between body mass index and the
antibody titer (Table 1).

Table 1. Frequency of study variables and their relationship with anti-HBs titer

Variable Frequency | Protective titer | Non-protective titer P-value Odds Ratio 95%Cl
Gender Female 179 (68.85%) | 151 (84.4%) 28 (15.6%.) 0.72 0.88
Man 81(31.15%.) [ 67 (%82.7) 14 %)17.3) (Fisher test) 1.12
30> 52 (%20) 46 %).88.5) 6 %).11.5) 0.386 0.62
Age 30-50 (73.08%) (82.6%) 33 (17.4%) (Mann-WHitney U Test) 1.42
50< 18 (6.92%) 15 (83.3%) 3 (16.7%) 1.04
5> 64 (24.6%) 59 (92.2%) 5(7.8%) 0.004 0.36
Work experience 5-10 51 (19.6%) 46 (90.2%) 5(9.8%) (Mann-WHitney U Test) 0.5
10< 145 (55.8%) | 113 (77.9%) 32 (22.1%) 297
Elementary 28 (10.77%) 23 (81.3%) 5(18.7%) 1.11
Personnel’s education level Middle school 18 (6.92%) 13 (72.2%) 5 (27.8%) 0.639 213
High school 81(31.16%) 70 (86.4%) 11 (13.6%) (Mann-Whitney U Test) 0.75
Academic 133 (51.15%) | 112 (84.2%) 21 (15.8%) 0.94
Cleaning staff 39(15%) 33 (84.6%) 6 (15.4%) 0.93
Paramedic assistant| 27 (10.39%) 18 (66.7%) 9(33.3%) 3.03
Paramedic 48 (18.46%) 41(85.4) 7(14.6%) 0.064 0.86
Job Adm';lr:li:;tive 123 (47.21%) | 103 (83.7%) 20 (16.3%) (Chi square test) 1.01
13 (5%) 13 (100%) 0(0%) 0
employee
Others 10 (3.84%) 10(100%) 0(0%) 0
interval since previous vaccination 3 years 165 (63.46%) | 135 (81.8%) 30 (18.2%) 0.295 1.53
3 years> 95 (36.54%) 83 (87.4%) 12 (12.6%) (Fisher test) 0.65
Injection method Intramuscular 173 (66.54%) | 150 (86.7%) 23 (13.3%) 0.107 0.54
Subcutaneous 87 (33.46%) 68 (78.2%) 19 (21.8%) (Fisher test) 1.82
Normal 135(51.9%) | 115(85.2%) 20 (14.8%) 0.702 0.81
BMI Less than normal 10 (3.8%) 8 (0.80%) 2 (20%) (Mann-Wh.itney U Test) 1.31
More than normal | 115 (44.3%) 95 (82.6%) 20 (17.4%) 1.17
Smoking Yes 24 (9.23%) 14 (58.3%) 10 (41.7%) 0.002 4.55
No 236 (90.77%) | 204 (86.4%) 32 (13.6%) (Fisher test) 0.21
History of needlestick exposure Yes 83 (31.92%) 62 (74.7%) 21(25.3%) 0.011 251
No 177 (68.08%) | 156 (88.1%) 21 (11.9%) (Fisher test) 0.39
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epatitis B vaccination is one of the main
ways of preventing this deadly disease
with high complications, and it is com-
monly applied. The strategy of hepatitis B vaccination is
done based on the geographic and epidemiological dif-
ferences of hepatitis B virus and WHO recommendations
should be taken into account in case of all high-risk in-
fants and groups such as healthcare personnel, injection
drug users, people with multiple sexual partners, homo-
sexual men, personnel working in centers for caring of
mentally retarded individuals, the prisoners and prison of-
ficers, people who had family contacts with the chronic
carriers or those with acute hepatitis B infection''®. One
of the groups exposed to hepatitis B virus is hospital per-
sonnel dealing with the blood and its derivatives. Accord-
ing to the Centers for Disease Control and Prevention in
United States, a total of 100-200 Cardiovascular health
staff die annually due to the occupational complications
of hepatitis B'°. A high level of protection among person-
nel employed in hospitals and healthcare centers can lead
to a decrease in the incidence of infection among these
individuals. Therefore, it is essential to carry out primary
vaccination and investigate the response rate. Therefore,
the aim of this study was to investigate the effect of de-
mographic characteristics on the response rate to hepa-
titis B vaccination among hospital personnel in Tehran.
Overall, the results of this study showed that out of the
260 subjects participated in the present study, 42 (16.2%)
had anti-HBS titer below 10 IU / ml and were consid-
ered to be unprotected against hepatitis B virus and 218
(83.8%) had anti-HBS titer above 10 IU/ ml and thus were
considered to be the protected subjects. According to the
results of the similar studies conducted in other countries,
the non-seroprotective levels of antibody were reported to
be as follows: 1% in India, 9.1% in Sri Lanka, and 4.3%
in Brazil?®?2, According to the results of a meta-analysis
study conducted previously in Iran, the response rate to
hepatitis B vaccination among hospital personnel was
equal to 86.7% (with 95% of confidence interval: 80.9
+ 92.6), and the highest and lowest response rate was
reported to be by 99.2% and 70.6%, respectively in Yazd,
the center of Iran, and) in Tehran, the capital of Iran3?. In
the meantime, other studies carried out in Tehran showed
that the response rate of 86.1%2% and 85.3%'® among
hospital personnel. The response rate in different parts of
Iran was as follows: 87.3% in Yasuj?*®, 87.2% in Qom?’
and 89.2% in Kashan?® as other cities located in the cen-
ter of Iran, for northern cities of Iran such as Babol, Amol
and Shahrood, the response rate was reported to be by
91.7%?°, 86.52%° and 79%, respectively®',and also for
the western cities of Iran such as Kurdistan, Shahr -e-Kord
and Khuzestan, the response rate was reported to be by
87%3?, 97.2%%, and 95.6%, respectively, and finally for®
Tabriz, located in northwestern of Iran and Shiraz, located

in southern part of Iran, the response rate was reported
as 90.6%3 and 87.3%, respectively®>. In a 2-year study
conducted on constant population size, the response rate
dropped from 96.7% to 75.6% in Lar, located in southern
part of Iran, which justifies the effect of the passage of
time on the decrease in the immunization of the hepatitis
B vaccine®®. In other studies, increased post-vaccination
period leads to a decrease in the level of antibody titer,
but there is no clear reason for interpretation of this non-
uniform reduction3®%’. There is no significant relationship
between gender of hospital personnel and their level of
anti-HBs. In this regard, the results of a study conducted in
southern part of Iran, and the results of the meta-analysis
study by Azami et alas well as a study carried out in India
all were consistent with those of the present study>'63,
While other studies carried out abroad showed that fe-
male gender was considered to be a factor causing the
increase in the response rate to hepatitis vaccination3°4°.
The results of the present study showed no statistically
significant relationship between age and response rate to
vaccination. Heydari et al., in a study in Khuzestan> and
Afzali et al. in a study in Kashan?® found no relationship
between the age and anti-hepatitis antibody titer, which
is consistent with the results of the present study; while
in the studies by Vafaeimanesh et al. in Qom and Bonanni
et al, it was shown that the response rate to the hepatitis
B vaccine decreased significantly with an increase in the
subjects’ age?’#'. The results of this study showed that the
injection method had no effect on the anti-HBs titration,
which is inconsistent with the results of the study by Chen
et al., showed that intramuscular injection is significantly
more effective than intradermal injection on immunologic
responses to the vaccine®2. In this study no significant dif-
ference was observed in the antibody titration over the
time passed since the last vaccination. Afzali et al. also
showed that there is no significant change in the anti-HBs
titration over time, which is consistent with the results of
the present study?®. However, Heydari et al. and Afkari et
al. showed that immunization rate significantly reduced>®
since the last vaccination, which is consistent with the
results of the present study. Also, in our study, the re-
sponse rate to hepatitis vaccine was significantly higher
in people with work experience more than 10 years than
those with lower work experience. There was no signifi-
cant relationship between the type of hospital occupation
as well as the education level of the personnel and the
response rate to the vaccine. BMI and smoking were two
other factors investigated among personnel in this study.
The results of this study showed no statistically significant
difference between BMI and the level of anti-HBs titra-
tion among Cardiovascular health staff. Meigooni et al.
and Afzali et al. showed that BMI does not influence the
response rate to hepatitis vaccine?®*, which was consis-
tent with the results of the present study; however, the
results of the study by Heydari et al are inconsistent with
those of the present study®. The present study revealed
a significant relationship between anti-HBs titration and
smoking, and the rate of non-responsiveness among the
smokers was 4.55 fold higher than the non-smokers. The




References

1.

findings of other studies also indicated that smoking leads
to a decrease in the level of anti-HBs titration, which was
consistent with the results of the present study?7:3241.44-48,
The results of the present study also showed that the his-
tory of needlestick exposure led to the increase in the rate
of non-seroprotective antibody by 2.51 fold compared to
the normal individuals, indicating the importance regard-
ing paying attention to this issue and training personnel
how to work with the hazardous tools such as infected
needle tip while dealing with the blood and its derivatives.
The limitations of the present study included the inabil-
ity to conduct a successive investigation over a sufficient
period of time so that the participants are followed up
over a long time period. Also, the history of alcohol use
or the history of high-risk behaviors was not investigated
in this study due to the cultural constraints; therefore, it
is recommended to investigate them in future studies by
considering the patient privacy. However, the strengths of
this study included the opportunity for the investigation
of more demographic variables and larger sample size
compared to other studies conducted in Iranian society.

he results of this study demonstrated that

83.8% of hospital personnel in the capital

of Iran showed a good response to hepatitis
vaccination, which was almost similar to other studies
conducted in Iran. There was a significant relationship
between and smoking, as well as the history of needle-
stick exposure and lower years of work experience; while
there was no statistically significant relationship between
anti-HBs level of hospital personnel and the factors such
as BMI, age, gender, education level, occupation, inter-
val since the last vaccination, and injection method. The
lower response rates to hepatitis B vaccination obtained
in this study, compared to the global average, implies the
need for further investigation of Cardiovascular health
staff working in healthcare centers of Tehran who are
directly or indirectly dealing with the patient. Therefore,
it is essential to design large-scale plans to identify un-
protected individuals and find a treatment approach for
treating them.

Romano’ L, Paladini S, Van Damme P, Zanetti AR. The worldwide im-
pact of vaccination on the control and protection of viral hepatitis B.
Dig Liver Dis. 2011;43 Suppl 1: S2-7.

Rodriguez-Frias F, Buti M, Tabernero D, Homs M. Quasispecies struc-
ture, the cornerstone of hepatitis B virus infection: Mass sequencing
approach. World J Gastroenterol 2013; 19: 6995-7023.

Merrill RM, Hunter BD. Seroprevalence of markers for hepatitis B viral
infection. Int J Infect Dis. 2011; 15 (2): €78-121.

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Werner JM, Abdalla A, Gara N, Ghany MG, Rehermann B. The Hepa-
titis B Vaccine Protects Re-Exposed Healthcare Workers, but Does Not
Provide Sterilizing Immunity. Gastroenterology2013; 145(5): 1-16.

Heidari S, Rezatofighi SE, Roayaei-Ardakani M, Akhond MR. Deter-
mination of hepatitis B surface antibody and gamma interferon re-
sponsiveness in vaccinated personnel referred to a health network in
Dashte-e Azadegan (Khuzestan province). Feyz2016; 20(3): 274-81.
[Full Text in Persian]

Schillie’ S, Murphy TV, Sawyer M, Ly K, Hughes E, Jiles R, et al. CDC
guidance for evaluating health-care personnel for hepatitis B virus pro-
tection and for administering post-exposure management. MMWR
Recomm Rep 2013; 62(RR-10): 1-19.

Poorolajal J, Majdzadeh R. Prevalence of chronic hepatitis B infection in
Iran: a review article. J Res Med Sci. 2009; 14 (4): 249-58.

Norrozi M, Azami A, Sarraf-neduad A, Chitsaz H, Rahmati N. Persis-
tence of anti-HBs antibody and immune memory to hepatitis B vac-
cine, 18 years after infantile vaccination in students. Research in Medi-
cine. 2016;40(1):36-41. [Full Text in Persian]

Paganelli M, Stephenne X, Sokal EM. Chronic hepatitis B in children
and adolescents. J Hepatol. 2012; 57 (4): 885-96.

Braka F, Nanyunja M, Makumbi |, Mbabazi W, Kasasa S, Lewis RF. Hep-
atitis B infection among health workers in Uganda: evidence of the
need for health worker protection. Vaccine 2006;24(47-48):6930-7.

Sayehmiri K, Azami M, Zahra Darvishi, Nikpay S, Borji M. The preva-
lence of hepatitis B infection in Cardiovascular health staff in Iran- a
Systematic Review and Meta-analysis. Iranian Journal of Public Health
2016; In Press.

Sayehmiri K, Azami M, Nikpey S, Borji M, Sayehmiri F. Hepatitis B Vac-
cination Coverage in Health Personnel of Iran: A Systematic Review
and Meta-Analysis Study. irje. 2015; 11 (3) :1-10. [Full Text in Persian]

Gilca V, De Serres G, Boulianne N,De Wals P,Murphy D,Trudeau G et
al. Antibody and immune memory persistence after vaccination of pre-
adolescents with low doses of recombinant hepatitis B vaccine. Hum
Vaccin. 2010; 6(1): 212-218.

Ayerbe MC, Perez-Rivilla A. Assesment of longterm efficacy of hepati-
tis B vaccine. Eur J Epidemiol2001; 17(2): 150-6.

Poorolajal J, Mahmoodi M, Majdzadeh R, Nasseri-Moghaddam S,
Haghdoost A, Fotouhi A. Long-term protection provided by hepa-
titis B vaccine and need for booster dose: a meta-analysis. Vaccine
2010,;28:623-31.

Azami M, Nikpey S, Pakzad I, Sayehmiri K. Effects of immunization to
hepatitis B vaccine in Iranian health staff: A systematic review and me-
ta-analysis study. Koomesh 2016; 17(4):789-795. [Full Text in Persian]

Chan CY, Lee SD, Lo KJ. Legend of hepatitis B vaccination: the Taiwan
experience. J Gastroenterol hepatol 2004; 19: 121-26.

Kazemi H, Yadegarynia D, Rashk H. The relation between hepatitis B
antibody and number of hepatits B vaccinations in the personnel of a
hospital in Tehran. Research in Medicine. 2011; 35 (2) :114-118. [Full
Text in Persian]

Centers for Disease control and prevention (CDC). Incidence of acute
hepatitis B- United States, 1990-2002. MMWR Morb Mortal Weekly
Rep 2004, 25: 1252-54.

Thomas RJ, Fletcher GJ, Kirupakaran H, Chacko MP, Thenmozhi S,
Eapen CE, et al. Prevalence of non-responsiveness to an indigenous
recombinant hepatitis B vaccine: a study among South Indian Cardio-
vascular health staff in a tertiary hospital. Indian J Med Microbiol 2015;
33:32-36.



www.revhipertension.com

Revista Latinoamericana de Hipertension. Vol. 14 - N° 5, 2019

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Noorden F, Chathuranga LS, Abeykoon AM. Immune response to
hepatitis B vaccine in a group of health care. Int J Infect Dis 2013; 7:
1078-1079.

Carvalho P, Schinoni MI, Andrade J, Vasconcelos Régo MA, Marques P,
Meyer R, et al. Hepatitis B virus prevalence and vaccination response
in healthcare workers and students at the Federal University of Bahia,
Brazil. Ann Hepatol 2012; 11: 330-337.

Hadinedoushan H, Baghianimoghadam MH, NouriShadkam M. Immu-
nity to hepatitis B vaccine among Cardiovascular health staff. Vaccine
2011; 29: 2727-2729.

TalebiTaher M, Akbari M, Rezaee M, Ashaerii N, Omrani Z, Ghaderian
H, et al. Determination of anti HBS titre mean induced by hepatitis B
vaccine among Cardiovascular health staff in Firoozgar hospital in Teh-
ran. Razi J Med Sci 2004; 11: 789-795. [Full Text in Persian]

Taghavi N, Eilami O, Nabavi M, Azargashb E, Yadegarynia D, Alizadeh
AM. Immunogenicity of recombinant hepatitis B vaccine in health care
worker of Boo Ali hospital in Tehran, Iran, 2002-2004. Iran J Clin Infect
Dis 2006; 1: 67-70. [Full Text in Persian]

Sarkari B, Zargar M, Mohammad R, Asgarian S. Prevalence of Hepatitis
B Antibodies in Health-Care Workers in Yasuj Hospitals. Armaghane
danesh. 2007; 11 (4) :97-106. [Full Text in Persian]

Vafaeimanesh J, Ghadir MR, Mousavi FS, Vahedian M. Evaluation of
the immune response to hepatitis B vaccine in the personnel of Shahid
Beheshti Hospital of Qom, Iran. Qom Univ Med Sci J 2015;9(10):48-
54. [Full Text in Persian]

Afzali H, Sharif MR, Taghavi-Ardakani A, Momen-HeraviM, Salehi M,
Jarchi A. The evaluation of immunization against hepatitis B vaccine
among the health staff of Kashan University of Medical Sciences dur-
ing 2012-2013. Feyz 2014; 18(3): 253-9. [Full Text in Persian]

Siadati S, Bayani M, Hajiahmadi M, Khani A, Naemi N. Hepatitis B in-
fection: prevalence and response to vaccination among Cardiovascular
health staff in Babol, northern Iran. Iranian J Pathol 2014; 9: 189-194.

Aminian F, Nikkhahan B, Nazari R. Immune Response to Hepatitis B
Vaccine in Cardiovascular health staff, Amol, 2013. J Mazandaran Univ
Med Sci. 2014; 24 (114) :158-162. [Full Text in Persian]

Yarmohammadi M. Investigating the serologic status and epidemio-
logical aspects of Cardiovascular health staff’ exposure to HBV and
HCV viruses. Shahrood Med Sci J 2011;5(4):37-42. [Full Text in Persian]

Hajibagheri K, Kanani Sh, Moradi Gh, Yousefinezhad V. Response to
hepatitis B vaccination in Cardiovascular health staff of Kordestan
province hospitals in 2006. Iran J Infect Dis 2008;13(40):53-7. [Full
Text in Persian]

Mokhtarian K, Yazdan Parast M, Tarshizi R, Moghni M. Determination
of antibody levels to hepatitis B surface antigen (HBsAb) in Shahrekord
Hajar hospital staffs, 2007-8. J Shahrekord Univ Med Sci. 2009; 11 (1)
:35-39. [Full Text in Persian]

Varshochi M, Mohammad Shahi J. Management of non-responder
Cardiovascular health staff to hepatitis B routine vaccination. Life Sci J
2012;9(4):4551-4554

Saberifiroozi M, Gholamzadeh S, Serati AR. The long-term immunity
among Cardiovascular health staffvaccinaten against hepatitis B virus
in large referral hospital in southern Iran. Arch Iran Med 2006; 9: 204-
207.

Afkari R, Mohsenzade M, Pirouzi A, Jafari A, Azadi M, Raeiszadeh-
Jahromi S. Study on the serum titer of Anti-HBs antibody of the vac-
cinated staffs of a hospital in three consecutive years. Zahedan J Res
Med Sci 2013; 15: 23-27. [Full Text in Persian]

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Alavian S. M, Mahboobi N, Mahboobi N. Anti- HBs antibody status
and some of its associated factors in dental Cardiovascular health staff
in Tehran University of Medical Sciences. Hepat Mon. 2011; 11(2):99-
102.

Thomas RJ, Fletcher GJ, Kirupakaran H, Chacko MP, Thenmozhi S,
Eapen CE, et al. Prevalence of non-responsiveness to an indigenous
recombinant hepatitis B vaccine: a study among South Indian Car-
diovascular health staff in a tertiary hospital. Indian J Med Microbiol.
2015;33 Suppl:32-6.

Chathuranga LS, Noordeen F, Abeykoon AM. Immune response to
hepatitis B vaccine in a group of Cardiovascular health staff in Sri Lan-
ka. IntJ Infect Dis. 2013;17(11):e1078-9.

Thakur V, Pati NT, Gupta RC, Sarin SK. Efficacy of Shanvac-B recombi-
nant DNA hepatitis B vaccine in Cardiovascular health staff of North-
ern India. Hepatobiliary Pancreat Dis Int. 2010;9(4):393-7.

Bonanni P, Bonaccorsi G. Vaccination against hepatitis B in Cardiovas-
cular health staff. Vaccine 2001;19(17-19):2389-94.

Chen W, Gluud C. Vaccines for preventing hepatitis B in healthcare
workers. Cochrane Database Syst Rev. 2005(4):CD000100.

Meyguni SS, Mikaeili B, Eskandari M, Momeni M. Determination of
anti Hepatitis B surface Antibody Titer in Cardiovascular health staff of
Two Hospital in Hamedan in 2011. J Nurse Physician Within War 2011;
(15 and 16): 5-7. [Full Text in Persian]

Abdolsamadi HR, Bakianian V, Abdollahzadeh SH, Kashani M, Vahedi
M. Immune response to hepatitis B vaccine among dental students.
Iran J Pub Health 2009; 38(2): 113-8. [Full Text in Persian]

Kalenik, E. N., Salakhova, V. B., Mikhaylovsky, M. N., Zhelezniakova,
M. E., Bulgakov, A. V., & Oshchepkov, A. A. Psychophysiologic fea-

tures and personal-adaptive potential of students with limited abili-
ties. Electronic Journal of General Medicine. 2018; 15(6).

Ozer, G., Erglin, U., & inan, L. E. Headache in Multiple Sclerosis from
A Different Perspective: A Prospective Study. Journal of Clinical and
Experimental Investigations. 2018; 9(1), 9-13.

Shenavaee Asl, S., & Mehrang Sarikhanbeglo, A. Relationships
between yield and potato affected by different levels of biofertil-
izer "AL-ziest” Chemical Oral- Even. UCT Journal of Research in
Science, Engineering and Technology. 2016; 4(2), 8-11.

Kabayeva, Z., Mussabaey, S., & Madalieva, Z. The formation way
of independent Kazakhstan from the individualism and collectivism

perspective. Opcion. 2018; 34(85-2), 706-728.




