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Abstract

Hepatitis B virus (HBV) is one of the major diseasésiankind, a silent, unnoticed killer
destroying or stimulating development of liver cancersemeone who thinks he is
completely well. Vaccination is the most successfal for HBV prevention, over 90% of
susceptible children develop Anti-HB&10 miu/ml) following three doses of vaccine,
approximately 5 to 15% of infants fail to produce protecieeels of anti-HBs <10

miu/ml).

This study is based on a sero-survey for Measles RuéetlaHBY conducted in year
2003, carried out among Palestinian children aged 18-30 mowmthsHBV Level shows
that, the non-respondent to HB vaccination child nusilbere, 66 in West Bank and 63 in
Gaza Governorates. The purpose is to evaluate HB imatiom program for children in
Gaza governorates, Palestine, 2007 and to study the a&sdofaators lead to a poor
response for HB vaccination among vaccinated childrenyear 2001 in Gaza
Governorates, Palestine. The study population includeg63) identified as non-
respondents to HB vaccine and (126) respondents as comaoled on Governmental

and UNRWA public health centers in Gaza Governorates.

The study is a quantitative, case-control, retrospectiVbe vaccine non-respondents are
coming from the five Gaza governorates. For eachn-fespondent” case, two
"respondent” controls selected by systematic randorplsgymmethod, from the same sex

and local health center.

Closed ended questionnaire filled from vaccination filé®r non-recorded data (15.9%),

child mother interviewed face-to-face and supported byuinimation cards. This step is



followed by designing an entry model using computer softv&?&S, where data was

entered and analyzed.

Several factors increase the risk of non- responsgéBiavaccination studied and classified
into Socio-demographic factors: residency, sex, motmducation level and type of
immunization place, were all found not statically sigaiit on non-response to HB

vaccination; additionally response to HB vaccinatiahriht correlated with family size.

Health status factors: Birth weight, history of hoslmttion before vaccination, history of
infection, nutrition status, feeding during immunizatiord auffering from adverse event

after vaccine, none is statically significant.

Immunization factors: all children in the study recdiviiree doses of vaccination; the
manufacture and difference of lot numbers of vaccines 2&l & 3ed) doses were not
statistically significant. In addition, response to W&ccination not correlated with the
interval from birth to first vaccine, interval beten first and second dose, interval between
second and third dose. While the interval betweernviastination dose and Blood sample
testing date was found to be negatively correlated arttadha significant (P-value=

0.024).

Environmental factors, the change of seasons of @ist, & 3ed) vaccinations and the

presence of a sewage net in area was not statissaalificant.

Tentatively, this study could be a model to define furthgks factors, which are not
included in this study, and may affect non-response to ve&ination in developing
community as Gaza Governorates. Such study and swshildies will help in institute
successful intervention program to reduce the non- respbpédecentage of infants to HB

vaccination in Gaza, Palestine and other similar t@m
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Chapter one

Introduction

1.1 Background

Hepatitis B virus (HBV) is one of the major diseasdsn@ankind, HBV is a silent,
unnoticed Kkiller destroying the liver or stimulating thevelepment of liver cancer in
someone who thinks he is completely well. HBV isaais global public health problem,
chronic HBV infection is one of the most common goelsistent viral infections in
humans. More than 350 million people worldwide are chatigimfected and at high risk
of death from liver cancer and cirrhosis (WHO, HB tFaleeet, 2004). People with chronic
HBV infection are at high risk for 2 serious liver dises: cirrhosis and primary liver
cancer. From 500,000 to 700,000 people die each year from HBMddlver disease
(WHO, W.E., 2004). Adults with acute HB 1 to 2 % develops ifdte hepatitis for
which the mortality rate is between 60 and 90% in theeade of liver transplantation
(CDC, 2004). In a study by WHO,V&B, 2000, there were ovemiillion cases of acute
HBV infection and over 520,000 deaths from HBV-related de®a@ 70,000 from
cirrhosis and liver cancer and 52,000 from acute HBV idaitan other study by Parkin,
et al, 2001, reports primary liver cancer is ranked then@ikt common cancer globally;

over 50% are caused by chronic HBV infection.

According to a study by Margolis, Alter & Hadler, 1997, HBd/ spread by either skin
puncture or mucous membrane contact with infected blooatler body fluids, HBV is
not spread by air, food or water, the highest concemtiaof the virus occur in blood and
wound secretions, moderate concentrations of HBV @uad in semen and vaginal fluid,
and lower concentrations occur in saliva. SimilarHt/, HBV is spread by skin or

mucous membrane contact with infected blood or body fl(Nsst, et al, 2004). HBV,



however, is 100 times more infectious than HWHO/CDS, 2002). HBV can be
transmitted vertically, through sexual or household adnter by unsafe injections, but
chronic infections acquired during infancy or childhood oact for large share of

worldwide morbidity and mortality (By CDC, MMWR2005).

In 1991, Global Alliance for Vaccines and ImmunizatiorAy®) recommended that the
routine immunization of infants and adults should takehighest priority and decided to
include HBV immunization in the EPI and should be integgtah all countries by 1997.
The younger the age at infection the higher the chahbecoming a carrier as many 95%
of infected infants, but only around 10 % of adults, bectomg term carriers. According
to Mclintyre, 1995, vaccination is the most successfulftmoHB prevention over 90% of
susceptible children develop a protective antibody respdAsgi-HBs>10 mlu/ml)
following three doses of vaccine and the efficacy g vaccine in preventing chronic
carriage in most cohorts of children. According to WHEPI.,, GEN., 1996, expanded
Program of Immunization (EPI) is a program adopted by dvétealth Organization
(WHO) to protect against six targets of these infetioliseases by child immunization

and vaccination of women

Several factors that increase the risk of non-respdosHBV vaccination have been
identified, family size, mother educational level, emsing age, sex, the cold chain system.
The number of doses of vaccination, and a delay inwegethe 1st dose of vaccine, the
interval between the 1st and 2nd doses, the intervelebet the 2nd and 3rd doses, the
time between the last dose of vaccine and taking thedbdample, the manufacture and
change of lot numbers of vaccines. In addition, tos@ea variation: season of 1st
immunization (birth), season of 2nd immunization, seagb3ed immunization (Minuk,

Bohme & Bowen, Jun, 1989; Alper, et al, 1989 & Inskip, et al, 1991



Middle East countries represent the global epidemiolog\HBY infection, with the
prevalence of chronic carriers showing considerableatian between and within the
countries, studies in the middle east show the prevalaned® Surface Antigen (HBSAQ)
to range from 3% to 11% (WHO,1995). Within the Palestipiapulation there is a high
morbidity rate of HB, a high infectivity rate amongwimrns due to vertical transmission
from positive pregnant women, and delays in vaccindtborconfirmed cases of HB are a
result of the current political situation. Palestiseoher Countries in Middle East falls in
the region of intermediate prevalence rate from 3% to.1dPAIBV infection. Routine
immunization for HB for all newborns was instituted Ralestine, during 1992/1993 as

recommended by WHO (Palestine, MOH, 2004).

1.2 Statement of the problem

Based on a sero-survey in Palestine for Measles Rubealll HBV in the year 2003,
conducted among Palestinian children, 66 (5.5%) and 63 (7.9%6)r@spondent to HB

vaccination, were found in West Bank and Gaza Govetemraspectively.

Since the very young are most at risk from the HBV,0/0Q % of infants infected at birth
become chronic HBV patients and develop fatal comptinatiAlthough vaccination is the
most tool for HB prevention, approximately 5 to 15% ofamis failed to produce
protective levels of antibodies to HBV vaccinatioteafthe initial 3-doses vaccination.

The risk factors lead to a poor respone to HB vacoingiresent in Palestine.

HBV infectin as insidious, silent disease and can bestnitted by different methods.
Many of millions infected with this disease will nkhow about their case unless they do

laboratory serological investigations, those beconfiectious to others. This leaves us



with an increasing number of potentialy succeptable ithgials, espacialy as this number

is commulitatively increased year by year.

The evaluation and management of the vaccine programtinoe to time will survive for
keeping the success in improvement of health servicesedhycing the non-respondent
percentage of infants, continuing in strengthening, supgpdi the success of prevention,

controlling of HB vaccination and prevent deteriomgtirealth services.

1.3 Justification of the study

This disease is associated with morbidity and mortatitis also considered as insidious
and silent disease, many of millions infected witls ttisease will not know about their

case unless they do laboratory serological investiggtio

Palestine falls in the region of intermediate prevaderate from 3% to 11% of HBV
infection although the immunization programme is instituted since 1992/19@3the
beginning there was decrease in the incidense of HBscaisd carriers; then it becomes
approximatly steady which keep Palestine to stay irrég@n of intermediate prevalence
rate of HBV infection. Up to now, in Palestin follojust one option of WHO

immunization policy for HBV.

Barriers due to instability of political situations erded by the Israeli occupation, which
will continue in the negative impact on health sewid®/ reducing access to health

services and reducing the efficacy of the vaccines stralgtion of the cold chain system,

For all of the above mentioned, it was believed tovigerfor keeping the success in
improvement of health services and to continue engthening, supporting the success of

prevention and control of HB vaccination, also ibéieved that study will participate in



the early detection and management of HB vaccinaadaré, which was one cause of

reducing the percentage of the non-respondent infantedastine.

For all of these reasons, the resarcher decided to #tadyvaluation of HB immunization

program for children in Gaza governorates, in the 2684, Palestine, 2007.

1.4 The aim of the study

To evaluate Hepatites B immunization program, in the @891, for children in Gaza

governorates, Palestine, 2001.

1.5 Objectives

1. To evaluate the immune response to HB vaccine.

2. To study the associated factors that lead to a poor respamielB vaccination
among vaccinated children in years 2001 in Gaza GoverspRdtestine.

3. To identify high-risk areas with low response to HB waec

4. To spot lighting to follow the different opptions of HBimunization, which is

recommended by WHO for detecting HBeAg-positive mothers

1.6 Demography

Palestine is situated on the Eastern coast of thet&temhiean Sea. It is of an ancient and
of strategic important location. Now, Palestine cosg®i two areas separated
geographically: the West Bank and Gaza governoratesothlearea is 6,020 sq. Km. with
total population living in is 3,762,005 individuals in 2005 with cajpier sq Km 625. Gaza
governorates is a narrow piece of land lying on thestco the Mediterranean sea. Its
position on the crossroads from Africa to Asia madea itarget for occupiers and

conquerors over the centuries. The last of these waell who occupied the Gaza



governorates from Egyptians in 1967. Gaza governoratesyiscrowded place with area
365 sg. Km and constitute 6.1% of total area of Palestteiaitory land. In mid year of
2005 the population number is to be 1,389,789 mainly concentmatde icities, small
village, and eight refugee camps that contain two thirfishe population of Gaza
governorates. In Gaza governorates, the population gess# 808 inhabitants/km2 that
comprises the following main five governorates: NasthGaza, Gaza City, Mide-Zone,
Khan-younis, Rafah. West Bank is divided into four geogcaphiegions. The North of
West Bank includes the districts of Jenin, Tulkarem, Qialg$alfit and Tubas districts.
The Center includes the districts of Ramallah and rekbiand Jerusalem. The South
includes the Bethlehem and Al-Khaliel districts, and sharsely populated Jordan valley
including Jericho. The population density is 420 inhabitakt® and constitutes 93.9%

of total area of Palestinian territory land (PatestiMOH, October, 2006).

According to UNRWA, 2005, by the end of 2005, the total nunabdPalestine refugees
registered in the Agency’s area of operation accordinggNBRWA registration statistics
was 4,349,946, which represents an overall increase of 2.Geptwover 2004 registered
population, Agency-wide. The registered population was digaib as follows: Jordan
1,827,877, Lebanon 404,170, Syria 432,048, Gaza governorates 986,034, &vesthe
Bank 699,817. Approximately one third of the registered refuljeem 58 official camps
and the remaining population lives in unofficial cammsyris and villages side to side
with host country population. The distribution of campugele population varies
significantly from one field to another, with the hggh rates in Lebanon and Gaza

governorates and the lowest in Jordan. (Annex no.1).

According to Palestinian MOH, October, 2006, the Populatatural increase rate in

Palestine is 2.5% in 2005 (3.1% GG & 2.1% WB), which differfrPalestinian Centre



Bureau of Statistic (PCBS) estimation the naturakiase rate in Palestine at 3.3% (3.0%
in WB and 3.8% in GG), the percentage of population under a5 ydd is 46.3% of the
total population in Palestine (44.2% in WB and 49.1% in G®¥)e estimated number of
males in Palestine is 1,905,642 compared with 1,856,363 femadesexthratio in Palestine
is 102.7. There is a slight increase in the median agpdjulation in Palestine between
1997 and 2005, where it increased from 16.4 years in 1997 to 16.7 iged605.
Palestinian Ministry of Health (MOH) has reportedtthhe crude birth rate (CBR) in
Palestine is 27.5/1000 population in 2005 (33.7 GG& 23.9 WB) but AceptdifiPCBS
data, CBR in Palestine dropped from 42.7 births per 1000 populatit®97 to 37.5 per
1000 population in 2005. MOH has reported that, the crude deatfiQRR) in Palestine
is 2.7/2000 population in 2005 (3.1 GG& 2.5 WB) but According to PCB§, @ZDR in

Palestine declined from 4.8 deaths per 1000 population in 1997 ito2D05.

1.7 Israeli Unilateral Disengagement

In August, 2005 the Israel evacuated the occupied Gaza gowuesjomacluding all
existing Israeli settlements (22) and all military afistions which redeployed outside
Gaza governorates. After this process it should beomger for permanent presence of
Israeli security forces in areas of GG territory evhhave been evacuated. In August
2005, Israel evacuated the occupied Northern area of Wesk Baisting Israeli
settlements (4) and all military installations instrarea, and redeploed it outside the
vacated area. In reality, the Israeli unilateral isgement imposed huge prison for the
Palestinian people introduced by Israeli government Her first time in modern world.
This is the newest and most dangerous reoccupation ofepedtpl disavowal from their
rights and the entitled to live with self determinatiortheir occupied land. Also, all these

Israeli activities violate the UN human rights coriiams and UN decisions.



1.8 Socio-economic context

According to Ministry of Finance estimation, the y@@05 showed a further steep decline
in all Palestinian economic indicators in comparigotih 2000, which affect all aspects of
the Palestinians life specially health care. ThesSMNational production (GNP) decreased
from 5,275 in 2000 to 4,709 million USD in 2005, and GNP per capiteeased from
1,674 in 2000 to 1,174 USD in 2005. According to W.B., 2005, report vehatk that,
despite positive growth rates during 2003 to 2005, Palestiniaomex remain
considerably lower than their pre-intifada levels wiéal GNP per capita in 2005 about
31% lower than in 1999, the real growth of GNP was 6.3% khadtowth of GNP per
capita was 2.7%. Unemployment rate increased from 142800 to 24.5% in 2005 of the
workforce. Around 43% of the Palestinian population &lls below the poverty line,
with perhaps 15% living in deep poverty and not able to s@estantial needs. In the last

two years the situation became worse.

1.9 Health care system

MOH is the main health care provider in Palestinehwother health care providers,
UNRWA, Medical Services for Police and General Segufiealth services of national
and international Non Governmental Organizations (NG@nd private health sector.
MOH is the health authority responsible for supervisi@gulation, licensure and control
of the whole health services. Primary health system (PHC) is a major component of
Palestinian health care system; wkich provides hecdtite to all Palestinian people
especially for children. Primary health care centersPalestine provide primary,

secondary and tertiary health care services. liaiséfive Years and after the uprising of



second Intifada (Al Agsua), PHC centers in Palestine eeen developed in a dynamic
way to face instability of Palestinian situation wesraeli occupied Forces tends to divide
Palestinian localities into isolated geographical are@sIC centers try to offer accessible
and affordable health services for all Palestiniaegardless the geographical locations.
According to MOH policy, PHC centers classified froraelel to level 1V. They offer

different health services according to clinic levéledes services include maternal and
child health, care of chronic diseases, daily cammjliyffgplanning, dental, mental services
and other services according to center level, at tideoé 2005, there are 654 (129 in GG
and 525 in WB) PHC centers in Palestine; are cared muta3.7 millon people

(Palestine, MOH, October, 2006).

In Palestine the secondary healthcare is provided bgrgmental, non-governmental,
UNRWA and private sectors. MOH is responsible for igniicant portion of the
secondary healthcare delivery system (60-70% of genedakpecialized hospital beds)
and more than this proportion in hospital services {ald®@% of hospital services). In
2005, there are 43 general hospitals with 3,726 beds, 10 speciadizpitals with 812
beds, 19 maternity hospitals with 322 beds and four relaaibiit centers with 165 beds

(Palestine, MOH, October, 2006).

1.9.1 Communicable diseases in Palestine:

The Palestinian health authorities have succeedeceipréwvention and complete control
of many infectious diseases. Where there are noscabeschistosomiasis, leprosy,
diphtheria, plague, poliomyelitis, rabies, relapsing fewemalaria has been reported in the
last years. Other infectious diseases, such as meoiogal meningitis, brucellosis, HIV,

hepatitis, tuberculosis, diarrhea, pneumonia and parasf@station remain challenges.

Regular notification is needed for the success of thekrention and control programs.
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According to Palestine, MOH, October, 2006, 1,044 deaths vegrerted due to the
infectious diseases in 2005 with a proportion of 10.3% of t#aths, with a rate of 27.8
per 100,000 populations. Among infants and children under faesy&79 and 233 deaths
were reported with a rate of 1.7 and 0.3 per 1000 infant resggct44 deaths and 159
deaths were reported among ages 5-19 and 20-59 with a ratearfd219.8 per 100,000
population respectively. The mortality rate due to tifiectious diseases among adult aged
60 and above was 369.4 per 100,000 population. Distribution of lityolya sex due to
the infectious diseases was 53.4% among males with afra82 per 100,000 and 46.6%
among females with a rate of 26.2 per 100,000. Mortalitydaéeto pneumonia and other
respiratory infections still the highest incidenceeratf infectious disease, per 100,000
population which constituted 17.8, septicemia 7.7, diarrheagastioenteritis 0.2 and
meningococcal disease 0.4. Moreover 65 deaths (47 deathsamd 18 deaths in WB)
were reported due to other infectious diseases with fbprtate of 1.7 per 100,000

population, including hepatitis and pulmonary TB.

In the year 2005, There is notable decrease of HB aase&san the year 2005, where 40
cases were reported with an incidence rate of 1.06 per 100,p0&Gpon, compared with
104 cases in 2004 with an incidence rate of 2.9 per 100,000 wittreadimg percentage
of 160%. No significant change of HBV carriers inciderete between 2004 and 2005, it
remains moderately endemic at incidence rate of 52.5 pedd®d) 2005, and 53 in 2004.
The prevalence of HBV carriers among blood donors w& ZAnnex no. 2). In addition
to continuous decline in hepatitis C cases and cawi€.Q5 per 100,000 population. On
the other hand slightly increase of reported hepatitteges to reach 85 per 100,000. The
low incidence and prevalence of HBV is due to the effiaaf vaccination program among
infants and other groups at high risk in addition to sucoés$®alth education programs

and importance of early detection and management. Thent policy of the MOH
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routinely examines all blood donors, screening wergecthout among 50,309 in the year
2004; with a prevalence rate of 2.4% with an annual aveney@lence rate of 2.6% in the
last five years. In addition, 38,699 blood samples werenieea for patients with a

prevalence rate of 4.8% with an annual average prevatate®f 6.1% in the same period

(Palestine, MOH, October, 2006).

1.9.2 Immunization and child health:

Palestinian system for disease prevention and coptograms include the EPI, which
aimed to reduce the incidence of communicable disea$és. immunization program is
the major success of PHC where the services ardalaleai accessible and affordable
almost in all the PHC centers in both GG and WBIs Mvorth to mention that UNRWA

plays an important role in providing immunization to refegechildren with no cost

through the coordination and cooperation with MOH. ™@H and UNRWA offered

two main programs of vaccination, the EPI during infanog early childhood, and the
second program is the booster doses of DT, OPV and dcEines, in addition to, rubella
for female students at 12 years. As recommended by VIRPOis conducted to cover the
following infectious disease: Diphtheria, Pertussis, ames, HB, Polio, Measles and

Tuberculosis as well as German measles and Mumbs (#neX).

Vaccines are provided from different sources such as MAKZE and WHO, Situation
regarding the availability of vaccines to cover all papah is generally good and
immunization activities are regular in MOH and UNRWAInEk. Immunization is
provided at MCH/PCH centers and with the help of mobimunization team regularly
visiting villages in addition to UNRW health center \segs. Vaccination is the most
important tool for HB prevention, and HB vaccine islyfuhtegrated into the national

immunization program for children under 1 year of age si888 with high coverage rate
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of 99%. HB vaccination is given on a voluntary basis fedical and paramedical
personnel who are at risk of exposure to this virus,veeine is also given a voluntary
and free of charge to the contact members of a fdmatyinfected person. Immunization
program performance is now increasingly measured not lmnlynmunization coverage
rates, but also, and more important, by measuring tthectien in the incidence of EPI
target diseases. Surveillance data are crucial in shisgewhether disease eradication,
elimination and reduction targets are being met and wiescaurces should be targeted for
maximum cost-effectiveness (Anex no. 4)n Palestine immunization coverage remains
high, based on the reports received from Immunizationrttepat, the average coverage
rates were more than 95% for all vaccines, which Hear ampact on reduction in the

incidence of vaccine preventable diseases (Annex)no. 5
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Chapter 2

Literature Review

2.1 History of HBV

According to Lai, et al, 2003, HBV was first discovered #63 by Dr. Baruch Blumberg
and colleagues, who identified a protein (Australia anjiglesit reacted to antibodies from
patients with hemophilia and leukemia. The associabibthis protein with infectious
hepatitis was discovered 3 years later by severaltiga¢srs, and HBV was specifically
seen by electron microscopy in 1970 (Mast, et al, 2004).V #Ba double-stranded
hepatotropic DNA virus belonging to the family Hepadndwie.. It is a 42 nm spherical
particle with a 27 nm diameter, electron-dense, nucle@ta@ose and a 7 nm thickness
outer lipoprotein envelope containing the surface antigsAg), the viral genome is 3.2
kb in length, and possesses four partially overlapping opedirrg frames that encode
various antigens (Seeger & Mason, 2000), and an active e@gm enzyme that is linked
to a single molecule of double-stranded HBV DNA, virus d&@n subdivided into 8
different genotypes, based on the degree of variatidme clinical importance of these is

still uncertain, however (Lai, et al, 2003).

HBV infects only humans and some other non-human pesndiBV can survive outside
the body for up to 1 week, and viral replication takes p@eelominantly in hepatocytes
and to a lesser extent in the kidney, pancreas, bonmewnand spleen. Intracellular HBV

IS non-cytopathic and causes little or no damage todghéGanem & Schneider, 2001).
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2.2 Magnitude of HBV problem

Chronic HBV infection is one of the most common gretsistent viral infections in
humans, more than 350 milion people worldwide are chriyicdected and at high risk
of death from liver cancer and cirrhosis (WHO, HB tFeleeet, 2004). People with chronic
HBV infection are at high risk for 2 serious liver dises: cirrhosis and primary liver
cancer, from 500,000 to 700,000 people die each year from HBMdelzer disease
(WHO, W.E., 2004). In Africa and Asia, liver cancethse second most frequent cause of
cancer deaths among adult males, most of which aieudtidl to HBV infection (Shibuya,
et al, 2003). 1 to 2 % of adults with acute HB develops falteifepatitis for which the
mortality rate is between 60 and 90% in the absendeeufttransplantation (CDC, 2004).
In a study by WHO,V&B, 2000, liver cirrhosis and HCC caase estimated 470 000
deaths per year, an other study by Parkin, et al, 2001amriver cancer is ranked the

6th most common cancer globally; over 50% are causebrbyic HBV infection.

HBV is considered, after tobacco, the number two pagen. In 1996, it was estimated
that more than 1 milion people acquired acute HB infactio the 51 countries of the
WHO European Region; of these, 90000 cases progressed toicchnfection

(FitzSimons, et al, 2002).

2.2.1 International magnitude of HBV problem:

In United States mortality from HB was five timtbsit from Haemophilus influenzae type
B and 10 times that frommeasles before routine vaccination of children wa®duced
(Roure, 1995). Approximately 5%—-25% of persons with chronic HBY HCV infection
will die prematurely from cirrhosis and liver cancemppfoximately 1 million persons in

the United States have chronic HBV infection, and Bomihave chronic HCV infection
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(Kim, et al, 2002). In CHINA, HB infection is highly enadé& (approximately 60% of the

total population has been infected and 9-10% are chromiers, (China, 2004).

In Europe the level of endemicity generally increasesifnorthto south and from west to
east, but factors such as changesfamily size, high risk lifestyles, and population
migrationfrom areas of high to low endemicity are also affertihedistribution of the
virus, the Regional Office for Europe of the WHO estegsathat a million peoplare
infected in Europe every year, of these, about 90 000badbme chronically infected
carriers and about 22 000 will dieom cirrhosis and liver cancer. Unexpectedly high
prevalence’of HB carriage have been found in many parts of ceahleastern Europe
and the newly independent states of the former Sdweon. In the Central Asian
republics of the former Soviet Uni@md in some countries of central and eastern Europe
(such asAlbania, Bulgaria, Moldova, Romania), HB is a seridlieat to community
health, with an estimated annual incidermde520 infections/100 000. The remaining
countries of central an@Eastern Europe have an estimated annual incidence of 130
infections /100000. These countries have intermediategh endemic (Roure, 1995). In

the UK, eaclyear there are an estimated 4300 acutanf#gtions, more than 7500 new
cases of chronic infection witHB (mainly in immigrants), and up to 430 cases of HB

related hepatocellular carcinoma (FLRHB, 2004).

2.2.2 Magnitude of HBV problem in Mediterranean area:

By WHO,1995, middle east countries represent the global ejpidgyy of HBV infection,
with the prevalence of chronic carriers showing adersible variation between and within
the countries, studies in the middle east show the pm@lof HBsAg to range from 3%
to 11%. In Lebanon a study done by Baddoura, Haddad & Gesm@rmuary, 2002,

2893 blood samples were examined and a questionnaire warerads exposure to HBV
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antigen was 18.9%; 1.9% were carriers and acute HB poinalpnee was 0.1%, exposure
to HCV antigen was 0.7%, exposure to both HBc and HCWbaudlies was 0.2%. In
Jordan a study by Said, Saleh & Jumaian, 2001, to deterhenprévalence of HBsAg
among 192 chronic schizophrenia patients, 14 were postgivéiBsAg while only 5 of
control subjects tested positive. According to a studyggpt conducted by Darwish, et
al, on 70 patients with HCC, and sera from patients wested for anti-HCV and HBsAg
markers. 30% were anti HCV positive alone, 21.4% wereAgdBsositive alone, 40%
were positive for both anti-HCV and HBsAg and the reingi 8.6% were negative for the
two markers. The total positivety for anti-HCV and ¥BsAg in these patients was 70%
and 61.4% respectively. The comparable figures in a restegy on 90 blood donors

from Egypt were 24.4% for anti-HCV and 4.4% for HBsSAg.

2.2.3 Magnitude of HBV problem in Palestine:

Palestine as other Countries in middle east falldénregion of intermediate prevalence
rate of HBV infection, within the Palestinian popuatithere is a high morbidity rate of
HB, a high infectivity rate among newborns due to weaftiransmission from positive
pregnant women, and delays in vaccination for confirceskes of HB as a result of the
current political situation. In a study by Yassin, 2802, the prevalence and risk factors
of HB surface antigen (HBsAg) were investigated and siedléhe incidence of HBV
infection from reported cases of acute hepatitis due B¥.H Blood samples from 810
randomly selected individuals from the general populatiahfeom 17,060 blood donors
were tested for HBsAg. The prevalence of HBsAg was faonbe 3.5% in the general
population and 3.8% in blood donors. The simulation modetaled the incidence of
HBV infection decreased between 1990 and 1999 from 233 to 56 per 108£000n an

other sero-survey was carried out in cooperation betwd®H and Unicef in 2003,
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among children aged 18-30 months old for measles, rubellalBnthe result was the HB
immune response was 92%, ranging between 83.3% in Jericlesngoate and 98% in

Qalgilia governorate (Palestine, MOH, 2003).

2.3 The economic burden of HBV infection

By Beutels, 2001, from an economic standpoint, HB vadomais considered cost-
effective or a good 'buy' for the public health servicéghe economic burden of HBV
infection is substantial because of the high morbiditgd mortality associated with the
above-mentioned complications. In Italy, the estimhagearly cost of hospitalization for
chronic liver disease related to HBV infection is 60Qliom euros. One United States-
based study estimated the average cost per hospitalizt®#64$ (in 1999 US dollars)
for a patient with hepatitis, increasing to 14 063$ for &patvith Cirrhosis (Metcalf, et
al, 1999). The cost of a liver transplant is highel (&@#timated at 89 076$). In Germany,
total HBV-related costs have been estimated at DM 1200m({95% CIl 924.2-1536.7)
in 1997 (Harbarth, et al, 2000). In 1997 a South Korean studiucted by Yang, et al,
2001, the annual societal cost (direct and indirect cosés) estimated to be 957.7%
million, of the total societal cost, 126.7$ milion wakributable to prevention (vaccine)
and the rest to HBV-related disease (including 434.7$ miltorcirrhosis). For HBV-
related disease, direct costs amounted to 632.3% millionl240%/year/patient), and
indirect costs to 200.3$ million. The direct cost (prewmtiand disease-related), was

equivalent to 3.2% of the South Korean healthcare expeaddr 1997.

The full economic impact of HB mass vaccination progratannot be evaluated yet
because the complications generally start to appearlditgears. Nevertheless, the results
of numerous cost-effectiveness studies showed costgsatan universal immunization

programs in most countries regardless of the level afercity (Beutels, 2001).
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According to CDC, September, 2003, by providing countries teithnical and financial
support, the Global Alliance for Vaccines and Immunirat{GAVI) and the Vaccine
Fund have made significant contributions to the introdacof HB vaccine into EPI.
Although the price of monovalent HB vaccine for deveigpeountries has decreased from
approximately 3.00$ per dose in 1990 to 0.30$ per dose in 2001, themadts higher
than that of the older vaccines included in childhoodummation programs. The price of
DTP, measles, and polio vaccines range from 0.06$ to 0.108oger Many countries
now recognize the cost-effectiveness of HB vaccwelaldhood immunization reduces
the disease burden of chronic HBV infection — deathe fairrhosis and liver cancer.
These are important factors in promoting the integnatd HB vaccine into national

childhood immunization schedules.
2.4 HB virus infection
2.4.1 Clinical features of HBV:

According to Hollinger & Liang, 2001, the sera of infectedigrds may contain as many
as (10") infectious virions per ml. The complete virion has ayamb density of about
1.22 g/cm3 in CsCl and a sedimentation coefficient of 280 Sucrose gradients, and
present in two type of viral particles:

* Infectious HBV particle: 42 to 47 nm double-shelled partiadeser envelope
containing lipid and three forms of HBsAg, 27nm nucleocapsidenad 180 copies
of core protein, containing the polymerase and HBV DNA.

 Empty noninfectious particles: 22 nm spheres and filamehtsariable length
containing lipid and mainly one form of HBsAg usually prése 10000 to

1000000-fold excess over Dane patrticles.
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Titers of the virus in the blood can range between <104roh >109/ml. The incubation
period of HBV ranges from 45 to 160 days (mean = 100 dayshpt®yns therefore range
widely in severity, from asymptomatic, sub clinigafiection to fulminate, fatal disease

(Nair & Perrillo, 2003).

2.4.2 Diagnosis:

HBV can be diagnosed by two scales:

» Large-scale screening for HBV infection: biochemiassessment of liver function
include total and direct bilirubin, ALT, AST, alkaline gmhatase, prothrombin
time, total protein, albumin, globulin, complete bloodurtp and coagulation
studies (Robinson, 1995; Hollinger & Liang, 2001). Diagnosisoisfirmed by
three clinical useful antigen-antibody systems:

1. HBsAg and antibody to HBsAg (anti-HBS)
2. Antibody (anti-HBc IgM and anti-HBc IgG) to HB core @@n (HBcAQ)

3. HB e antigen (HBeAg) and antibody to HBeAg (anti-HBe)

HBsAg can be detected in the serum from several wedksebenset of symptoms to
months after onset, HBSAg is present in serum during aotgetions and persists in
chronic infections, the presence of HBsAg indicates the person is potentially infectious
(Robinson, 1995; Mahoney & Kane, 1999 and Hollinger & Liang, 200The first
detectable viral marker is HBsAg followed by HBeAg andVHBNA, titers may be high
during incubation period, but HBV DNA and HBeAg levels bewminfall at the onset of
illness and may be undetectable at time of peak clidicaks (Ganem & Prince, 2004).
Core antigen does not appear in blood, but anti-HBc acthdile with the onset of clinical
symptoms. The immunoglobulin M (IgM) fraction is usec&mimportant diagnostic assay

for acute HB infection. Before current molecular gssaere available, it was the only
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marker detectable at the time between when HBsAg disepped anti-HBs appears, the
"window period" (Weber, et al, 2001; Kuhns, et al, Jun, 200%je presence of a precore
mutant, causing HB e antigen-negative chronic hepahts, a number of implications
regarding the natural history, as well as treatmenbogtand outcomes (Okamoto, et al,

1994; Scaglioni, Melegari & Wands, 1997; Shindo, et al, 1999).

Anti-HBc is the first antibody to appear, demonstratafnanti-HBc in serum indicates
HBV infection, current or past, IgM anti-HBc is presenhigh titre during acute infection
and usually disappears within 6 months, although it canspenssome cases of chronic
hepatitis. This test may therefore reliably diagnosetea HBV infection. IgG anti-HBc

generally remains detectable for a lifetime (Robinsk®95; Mahoney & Kane, 1999 And

Hollinger & Liang, 2001).

Anti-HBe appears after anti-HBc and its presence aiaelto a decreased infectivity.
Anti-HBe replaces HBeAg in the resolution of the dise@Robinson, 1995; Mahoney &

Kane, 1999 And Hollinger & Liang, 2001).

Anti-HBs replace HBsAg as the acute HBV infection ésalving. Anti-HBs generally
persists for a lifetime in over 80% of patients and mi#is immunity (Robinson, 1995;

Mahoney & Kane, 1999 And Hollinger & Liang, 2001).

Acute hepatitis patients who maintain a constant séfi8®Ag concentration, or whose
serum HBeAg persists 8 to 10 weeks after symptoms havivedsare likely to become
carriers and at risk of developing chronic liver disea$ée presence of anti-HBsAb and
anti-HBcAb (IgG) indicates recovery and immunity in aously infected individual,

whereas a successful vaccination response producesdgnbindy to HBsAg (Liang &
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Ghany, 2002). Patients with chronic infection will s@or@ously clear surface antigen at a

rate of 0.5% a year (Kuhns, et &lin, 200%.

 Small-scale screening for HBV infection: Immunofluar&sce studies, in situ
hybridization, immunohistochemistry, and thin-sectielectron microscopy are
used to examine pathological specimens for the presehddBW-associated
antigens or particles, providing information about thiatienship between HBV
DNA replication and HBV gene expression (Hollinger &nga 2001). Within the
hepatocyte, HBsAg localizes in the cytoplasm and HBAgeen in the nucleus
and/or the cytoplasm. Detection of complete viriomsthe liver is uncommon

(Hollinger & Liang, 2001).

DNA hybridization technigues and RT-PCR assays havewrshohat almost all
HBsAg/HBeAg-positive patients have detectable HBV DNAhgir serum, whereas only
about 65% of the HBsAg/anti-HBe reactive patients ard@ipes All patients who recover
from acute HB are negative for HBV DNA. On the otlhand, some patients infected
chronically who have lost their HBsAg remain HBV DNpgositive (Robinson, 1995;

Hollinger & Liang, 2001).

2.4.3 Treatment:

No specific treatment exists for acute HB, persons \Whee chronic HBV infection
require medical evaluation and regular monitoring (Lok & Nadin, 2001; Lok &
McMahon, 2004). There are two main classes of tredtmen

1. Antiviral: aimed at suppressing or destroying HBV by if@eng with viral

replication.
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2. Immune modulators: aimed at helping the human immune systemount a
defense against the virus.
Neither corticosteroids, which induce an enhanced esipre®f virus and viral antigens,
and a suppression of T-lymphocyte function, nor adenirabirarside, acyclovir or
dideoxyinosine, have been shown to be beneficial ther treatment of chronic HB.
Currently, chronic HB is treated with interferons (Maey & Kane, 1999; Hollinger &

Liang, 2001).

2.5 Age distribution for HBV

According to Robinson, 1995, Mahoney & Kane, 1999, the infgatose of virus and the
age of the person infected are important factors thaklate with the severity of acute or
chronic HB. Primary HBV infection may be assoahteith little or no liver disease or
with acute hepatitis of severity ranging from mild tarfuidate. HBYV infection is transient
in about 90% of adults and 10% of newborn, and persistéhe iremainder, most cases of
acute hepatitis are sub clinical, and less than 1% roptgmatic cases are fulminate. By
WHO/V&B, 2001, only a small proportion of acute HBV infiects are recognized
clinically, less than 10% of children and 30-50% of adultth \aicute HBV infection will
have icteric disease. According to two publicationsWiyO/UNICEF, August, 2005;
WHO /V&B/ September, 2005, estimated deaths in 2002 due to6BIB:000, of which
less than 1000 were under age five. By CDC, 2005, fataliy aatong persons with

reported acute HB is 0.5-1.5%, with highest rates in adults=6@ yeargAnnex no. 6).

2.6 Global distribution of HBV and Geographic patterns of transnission

According to WHO/V&B, 2001; Mast, et al, 2004, approximately 46%the world

population live in areas where chronic HBV infectian highly endemic (>8% of the
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population are HBsAg-positive), include most of Asia andcAf where the lifetime risk

of HBV infection is more than 60% and most infecti@me acquired from perinatal and
child-to-child transmission. 43% live in areas of imediate endemicity (2-7% HBsAg-

positive), include India and most of northern Africa,difle East and Eastern Europe,
where lifetime risk of HBV infection is 20-60% and infiects occur in all age groups,
acute HB is common in these areas because manyiomgabccur in adolescents and
adults. However, high rates of chronic infection anaintained mainly because of
infections occurring in infants and children. 12% lineareas of low endemicity (<2%
HBsAg-positive), include most of North America, West&uarope and Australia, where
lifetime risk of HBV infection is less than 20%, md$BYV infections in these areas occur
in adults in relatively well-defined risk groups, but a hggbportion of chronic infections

may occur as a consequence of perinatal and child-ttchismission (annex no. 19).

2.7 Risk factors of HBV

2.7.1 Risk factors of HBV from pernatal transmission:

Pernatal transmissiomisually happens at the time of birth; in utero transamsss
relatively rare, accountinfpr fewer than 2% of perinatal infections in most stsdi(Lee,
et al, 1991). The risk of perinatal transmission dependsi@mpresence of HBeAg in the
blood of mother infected with HBV (Margolis, Alter & adler, 1997). Areas with
intermediate HBV endemicity, include the Mediterraneanntries, the Middle East and
the Indian subcontinent. Perinatal, household was btieeomajor sources of infection in
the past (Rosina, et al, 1999). CDC estimates thatgbariRiBV infection in the United
States declined 75% during 1987--2000 (CDC, preview, 2000). Studies pt Elgp

suggest that perinatal transmission is relatively HigiNawawy, et al. detected HBsAg in
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8% of pregnant mothers and 17% of their infants; nortbeoHBsAg-positive mothers or

their infants was HBeAg positive.

2.7.2 Risk factors of HBV from Child-to-child transmission

Transmission usually happens in household settings butateayoccur in child day care
centers and in schools (Oleske, et al, 1997; Martinsoa|, €998). The most probable
mechanisms of child to child spread involve contactkiri sores, small breaks in the skin,
or mucous membranes with blood or skin sore secrefddasgolis, Alter & Hadler, 1997).
HBV may also spread because of contact with salivautir bites or other breaks in the
skin, and as a consequence of the premastication of (@alams, et al, 1997), in
addition the virus may spread from inanimate objects sashshared towels or
toothbrushes, since it can survive for at least selags outside the body and can be found

in high titers on objects, even in the absencesblei blood (Martinson, et al, 1998).

2.7.3 Risk factors of HBV from Sexual transmission:

By CDC, MMWR,2005, high-risk sexual behaviors (unprotected sex with multiple
partners) and injection drug use are the major risk factdvout 5% of people in the U.S.
have evidence of past infection with HBV and approxitgale25 million people have
chronic HBV infection. HBV is efficiently transmitted by sexual contact, @hican
account for a high proportion of new HB infections amaudolescents and adults in
countries with low and intermediate endemicity of cleoRIBV infection (Alter &
Margolis, 1990). According to a study by Rosina, et al, 199@as in the past sexual
transmission probably represented the major sourcemfedtion. In highly endemic
countries, sexual transmission does not account fogla gercentage of cases because

most persons are already infected during childhood (Altavi&golis, 1990; Maddrey,
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2001 and Goldstein, et al, 2002). In a study to Goldmann, 2008skhacreases with the
number of partners, years of sexual activity, histofy other sexually transmitted

infections, and with receptive anal intercourse.

2.7.4 Risk factor of HBV from Blood transfusion:

Blood transfusion is a major source of HBV transmisgio countries where the blood
supply is not screened for HBsAg (Hutin & Chen, 1999), eveanablood products are
tested for HBsAg there is still a minor risk of tramssion, (Gerlich & Caspari, 1999). In
well-developed countries it appears to be 2-16 cases pemnuitits of blood, depending
on the prevalence of HBsAg carriers in the populatiomescountries also screen for anti-
HBc to further decrease HBV transmission by transfusithe risk of transfusion related
HBV infection is unknown in poor countries, where someg of donors is not always
performed. WHO estimates that globally about 6 millioitsunf blood are not properly

tested (Simonsen, et al, 1999). In epidemiologic study afnat HB virus infection in

male volunteer blood donors in Karachi, Pakistan, HBgAayalence in the male volunteer

blood donors was 2.0 % (Akhtar, et al, 2005).

2.7.5 Risk factor of HBV among Hemodialysis patients:

HBV and HCV infections are important causes of morpidind mortality in Hemodialysis
patients and pose problems in the management of patrerite renal dialysis units,
because chronic renal failure patients do not cleaethial infections efficiently (Saha &
Agarwal, 2001; Moreira, et al, 2003), HBV infection is usubdlss prevalent than HCV in
haemodialysis units (Oesterreicher, et al, 1995), moredual infection with HBV and
HCV leads to more aggressive liver disease (Devi, ,eR@04), primary infections also

become chronic more fre-quently in immunosuppressed pe(Batish, et al, 1992) In
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USA, with only 3.5% of all centers reporting newly acgdirinfections, prevalence of
positive HBsAg among hemodialysis patients declined frd@o7n 1976 to 3.8% in 1980
and to 0.9% by 1999. In 1999, a total of 27.7% of 3,483 center&edodialysis to %

patient with either acute or chronic HBV infectionokars, et al, 2000). Due to the
Introduction of HBV vaccination, isolation of HBV ptige patients, use of dedicated
dialysis machines and regular surveillance for HBV indec dramatically reduced the
spread of HBV (Fabrizi, Poordad & Martin, 2002). In Indistady was done on 134
haemodialysis patients were screened for HBsAg andH&Wi- antibodies, the result
showed that the prevalence of HBV was 1.4% and HCV 5.9%e wifection with both

viruses was observed in 3.7% of the patients (Reddy, 20@5). A study in Brazil on 434
haemodialysis patients from three different haemodsalysits in Belo Horizonte showed
that the average prevalence of seropositivity to H&wi{ HCV) was 20.3% and 4.4% for
HBV, while co infection was detected in two patientdyoThe prevalence of HCV RNA

among HCV seropositive patients was 94.3% (Busek, et al, 2002).

In Gaza governorates, about 210 end stage renal diseamgpaticeive haemodialysis in
four centers at El-Shifa, Nasser, Abu-Yousef Al-Naad Shuhada El-Agsa Hospitals,

there is almost no data about the situation in thesters.

2.7.6 Risk factors of HBV from Dental Clinic:

In a study by Tullman & Boozer, 1997, Samples of blood 8271 new patients at a dental
school were tested by radioimmunoassay for the preseinelBsAg and anti-HBs. The
data were compared to the patients' histories of hspathrough a statistical analysis, it
was indicated that significant numbers of patients wibhhistory of hepatitis had been
infected with HBV. Although HBV infection is uncommamong adults in the United

States (1%-2%) serologic surveys have indicated that 10%e808éalth-care or dental
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workers show evidence of past or present HBV infec(GDC, 1989). Studies of
seropositivity for HBV infection, carried out among dstst in the pre-vaccination years
show that. In the United States in (1991, 1996) respectsitywed (15%, 9%)
(Gruninger, et al, 1991). 7% among dentists from BerlinGG@rmany (Ammon, et al.
2000). Unsatisfactory infection control practices, udaelg the reuse of contaminated
medical or dental equipment, failure to use appropriate eisioh and sterilization
practices for equipment and environmental surfaces, apdopar use of multi dose
medication vials (Hutin & Chen, 1999). In Brazil a study Batista, et al, May, 2006,
Blood samples from 474 dentist, the result was 10.8% dentistsed seropositivity for
HBV. 0.6% were HBsAg/anti- HBc/anti-HBe positive, 9.1% reveanti-HBc/anti-HBs

positive, and 1.1% had only anti-HBc.

2.7.7Risk factor of HBV between health care workers and patients

Nosocomial infections occasionally occur in discrepedemics related to failures in the
implementation of universal precautions and safe igjpgbractices, (Rosina, et al, 1999),
infected health care workers can infect others (Pet@l, 2001), the risk of transmission
from infected medical personnel to patients is much hifggreHBV than for HCV or HIV

(Goldstein, et al, 2002), in this high-risk group, harm reduactcounseling, drug

substitution (such as methadone) and needle exchange psodpara resulted in a
reduction in the incidence of blood borne viral infent (Gerlich & Caspari, 1999).
Uninfected workers are themselves at risk, particuldyn percutaneous injuries like
needle stick (Mahoney, et al, 2003). A study in Brazil Wase on serum from 813
patients, 149 haemodialysis workers from all the 22 dialysiss at Santa Catarina, and
772 healthy controls assayed for HBV markers. The studwesth that the frequency of

HBV infection was 10.0%, 2.7% and 2.7% among patients, haalysidiworkers and
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controls, respectively (Carrilho, et al, 2004). In asrgectional study of 399 healthcare
personnel was conducted in governmental healthcaregsettif the southern region of
Gaza governorates. the results revealed that, thelgmegaof HBsSAg was 2.8% among
health workers. Needle injection showed a highly sicpnifi association as a main risk
factor for infection. The rate of infection amongnmaaccinated health workers was
approximately (4.1%) that among vaccinated participants (2.68dwever, among those
who had less than 3 doses of vaccine, the rate aftimfewas higher (3.9%) than those

who had received 3 doses (1.5%) (El-astal & Edher, 2004).

2.7.8Risk factor of HBV from Transplantation of organs:

Transmission of HBV by bone marrow and non-liveidsorgan transplantation has been
largely eliminated by screening donors for serum HBsA@n3mission from donors with
isolated serum anti-HBc can occur, but the risk is lowrfon-liver solid organs. Liver
graft from donors with HBV serum markers can transniiVHinfection. The risk is
almost 100% for liver grafts from HBsAg-positive donorsemo 70% for donors with
isolated anti-HBc, and very low for grafts from an®8$iand anti-HBc positive donors
(Rosen & Martin, 2000).According to many studies by Davis, Gretch & Carith@@95;
Martin, et al, 1995 and Law, et al, 200%, infection or reactivation of latent HBV
infection has been reported among certain groups of imsappoessed persons, including
renal transplant recipients, HIV-infected patients, oomarrow transplant recipients, and

patients receiving chemotherapy

2.7.9 Risk factor of HBV from Injection transmission:

By CDC, MMWR, 2005, high-risk sexual behaviors and injection drug use aren#jer

risk factors for evidence of past infection with HBV.
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a. Tattoos:

Tattooing is arisk factor of HBV in areas with intermediate HBV endety, (Rosina, et

al, 1999). Hepatitis C and B viruses have a associati@monme modes of transmission,
Robert Haley and colleagues reported that individuals wdm received a tattoo in a
commercial tattoo parior were more likely to be itdecthan people who had not been
tattooed (nine times with HCV), and a study of prisonerSlorway found that tattooing

was significantly associated with drug use. The data sthdiwat people who reported
having a tattoo had higher rates of HCV infection. wideer the risk of HCV was greatly

increased if the tattoos had been done in jail (Baguetial, 2000).

b. Unsafe injections

Transmission occurs because of non-compliance withergaV precautions and with safe
injection techniques (e.g. through overuse of injectioredminister medications, re-use of
equipment in the absence of sterilization, inadequatmiolg and sterilization practices,
and contamination of sterile equipment/medication vials) has been estimated that
globally 8-16 millon new HBV infections occur annually due the use of unsafe
injections (Simonsen, et al, 1999), Unsafe injectionctires are a major source of
transmission of HBV and other blood borne pathogers. (®epatitis C virus, HIV) in
many countries, (Kane, et al, 1999). In many developingtces, up to 50% of injections
are administered with needles and syringes that aredrevideout sterilization. Moreover,
a substantial proportion of therapeutic injections, anting for approximately 90% of the
estimated 12 billion injections administered each ydaoughout the world, are
unnecessary, inject able medications are often inapptelprused, and most medications
given in primary care settings can be administeredyof&lutin & Chen, 1999). In

countries of Eastern Europe, a high incidence and preealehHBYV infection in the last
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decades was often connected to re-use of medical equipoepted with inadequate

methods of sterilization (Magdzik, 2000).

c. Intravenous injection of illicit drugs:

Intravenous injection of illicit drugs is a major souroé infection worldwide, and
proportionally more so in countries of low endemiciyo(dstein, et al, 2002)needle
sharing among injecting drug useis a risk factor in areas with intermediate HBV

endemicity, (Rosina, et al, 1999).

2.8 Vaccine and Prevention for HBV

2.8.1 Implementation and Need for HBV Vaccination:

“Vaccines are the corner-stone of contemporary meeliand are considered the best
approach to reduce morbidity and mortality due to infectibsmsase.” (Nature Medicine,

2005).

According to WHO, 2005, estimated number of deaths avertachrbynization in 2003:
more than 2.1 million, as well as an additional 600 000 HeypBtrelated deaths that
would otherwise have occurred in adulthood. In a publicabp WHO/V&B/ 01.01,
2000, the number of countries including HB vaccination wirthational immunization
program increased progressively from 20 in 1991 to 129 in 2000, svisiady by Healy,
et al, 2001, show that, only 116 of 215 countries in 2000 haveaspolicy. Thus, despite
the availability of an effective vaccine for mokean 15 years, most of the world’s children
remain at risk for HBV infection. Immunization strgies in developed countries vary
widely. According to two publications by WHO/UNICEF, Aug005 & WHO /V&B/

sept., 2005, the number of countries that integrated HBneaaao their routine infant
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immunization schedules by 2004: 153, this is a five-fold asgecompared to the number
of countries that used the vaccine in 1992 and is the m&suitmendous global advocacy,
a decrease in HB vaccine prices, and the availabilingsources to the poorest countries.
Despite this significant increase, less than halthef world’'s infants had received three
doses of HB vaccine by the end of 2004. Continued effofitpretect milions more and
achieve the 2007 HB introduction goal, and at regional andtop level By the end of
2005: Nineteen countries in the Eastern MediterranearoRégid introduced HB vaccine
into their routine immunization programs. Forty-four coi@s in the European Region had
implemented universal HB immunization. HB vaccine hadrbintroduced in some or all
districts of all countries in the South-East Asia Redexcept Timor-Leste). All countries
in the Western Pacific Region (accounting for half ¢t@bal disease burden of HB) had

HB control programs through immunization.

According to Mast, et al, 2004, HB vaccine is the firatame against cancer. Primary
liver cancer caused by HBV is the leading cause of cateath in males in sub-Saharan
Africa and much of Asia. When countries include HB vwae@s part of routine childhood
immunization programs, HBV infection in children is exsglly eliminated in 10 to 15
years. In 30 to 40 years after the vaccine’s introdactioere will be no new victims of

liver cancer and cirrhosis caused by HBV.

According to CDC, MMWR, 1995, in the United States, thenimization strategy has
evolved over time and now includes: prevention of pealn&BV infection through
routine screening of all pregnant women and appropriatexusture immunoprophylaxis
of infants born to HBsSAg positive women, routine vaation of infants, routine
vaccination of adolescents who have not previousiy k@ecinated, vaccination of adults

at increased risk of infection. In a study by Van Sbeegen, et al, 2001, most countries in
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western Europe have focused efforts on prevention ohaiati infection and routine

vaccination of adolescents; rarely, routine immuniratf infants also has been included.

According WHO, 2005 highlights, since the creation of GAWhose main aims include
the provision of new and under-used vaccines (particuldByvaccine) to the poorest
countries, an acceleration occurred. As a consequerat@ns with routine infant
immunization against HB have reached 154 in June 2002. Oftle®untries eligible for
support from GAVI, 38 have already received approval toodhice routine HB
vaccination, and many others are in the process oicapph. However, about 37 million
of the 132 million children born each year do not eveceive the basic vaccination

originally included in the EPI, 25 million of which live the poorest countries.

2.8.2 Types of HB Vaccine:

There are two types of HB vaccine are available:
* Recombinant or genetically engineered vaccines are masleg HBsSAg
synthesized in yeast or mammalian cells into whi&sAg gene has been inserted.
» Plasma-derived vaccines are prepared from purified HBsAg ftte plasma of
persons with chronic HBV infection.
The two types are similar with respect to safety, imagenicity and efficacy. HB
vaccines are available in monovalent for mulatidiag protect only against HB; it does not
protect against other types of hepatitis or jaundice.iledombination formulations that
protect against HB and other diseases (e.g. DTP-HepB;HEB+Hib, Hib-HepB), there
is speciality in use of each type:
* Monovalent HB vaccinenust be usedor the birth dose.
» Combination vaccines that include HB vacamast not be usedo give birth dose

of HB vaccine because DTP and Hib vaccines shouldeaatministered at birth.
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» Either monovalent HB vaccine or combination vaceingay be usedfor later
doses in the HB vaccine schedule. Combination vaccaede given whenever all

the antigens in the vaccines are indicated.

The types and formulations of HB vaccines can be dhterged. Vaccines of different
types and from different manufacturers can be used for éi@ge that a child receives. HB
vaccines are available in liquid single-dose and multidglsss vials, and in profiled

single-dose injection devices. Multidose vials generaliytain 2, 6 or 10 doses.

In Palestin from the instituation of HB immunizatiprogram in year 1993 up to the year

2007, the recombenent DNA type is given.

2.8.3 Dose of HB Vaccine:

The standard pediatric dose is 0.5 ml. The quantity of HEsAtein per dose that induces
a protective immune response in infants and childreles/avith the manufacturer, ranging
from 1.5pug to 10ug, because of differences in HB vaccine production presessHB
vaccine is given by intramuscular injection in theeanlkateral aspect of the thigh (infants)
or deltoid muscle (older children). It can safely be igiea the same day as other vaccines
(e.g. DTP, OPV, Hib, measles, BCG, and yellow fevaccine). In addition, it can be
given at any time before or after a different inaatdd or live vaccine because inactivated
vaccines such as HB vaccine generally do not intevfdtethe immune response to other
inactivated or live vaccines (CDC, ACIP, 1994). If HBceine is administered on the
same day as another injectable vaccine, it is pigéeta give the two vaccines in different
limbs. If more than one injection has to be givethe same limb, the thigh is the preferred
site of injection because of the greater muscle naass$,the injection sites should be 2.5

cm to 5 cm apart so that any local reactions are inlikeoverlap (CDC, ACIP, 1994).
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2.8.4 Schedule of HB Vaccine:

According to WHO recommendations in WHO/V&B/01.31, HB vaecschedules are
very flexible and there are multiple options for adding tlaccine to existing national
immunization schedules without requiring additional visgs immunization (Annex no.
10). Programmatically, it is usually easiest if thee¢hdoses of HB vaccine are given at
the same time as the three doses of DTP (Annex n@gdipn I). This schedule prevents
infections acquired during early childhood, which accountnfost of the HBV-related
disease burden in countries of high endemicity. It alewemts infections acquired later in
life. However, this schedule does not prevent perindBAl infections because it does not
include a dose of HB vaccine at birth. Two scheduleoaptican be used to prevent
perinatal HBV infections: a three-dose schedule of malent HB vaccine, the first dose
being given at birth and the second and third being git¢heasame time as the first and
third doses of DTP vaccine (Annex no.10, Option Il);adiour-dose schedule in which a
birth dose of monovalent HB vaccine is followed byethdoses of a combination vaccine

(e.g. DTP-HepB) (Annex no.10, Option III).

* The three-dose schedule (Annex no.10, Option 1) is éeEensive but may be
more complicated to administer because infants readifferent vaccines at the
second immunization visit than at the first and thirsits: Moreover, it may be
difficult to achieve a high level of completion of terdose vaccine series with this
schedule in countries where a high percentage of chida@esnot born in hospitals.

 The four-dose schedule (Annex no.10, Option ) may b&eeao administer
programmatically but is more costly.

» Other factors to consider in deciding which HB vaccsshedule to use in a

particular country include the following.

36



e The minimum interval between dose 1 and dose 2 is fouksyead the minimum
interval between dose 2 and dose 3 is four weeks.

» Schedules should optimize the percentage of children congpkéte HB vaccine
series; higher coverage is usually achieved with eadieninistration of vaccines.

» If a dose is missed it should be given as soon as pmssiére is no need to start

the schedule again.

2.8.5 "Success" Response for HBV Immunization:

A. Pre-exposure immunization A course of three doses of HB vaccine induces
protective levels of anti-HBs in over 95% of healthfants and children when given in a
variety of schedules, including the following: at 6 week®,weeks and 14 weeks, at 2
months, 4 months and 6 months, at birth, 1 against &tfitend chronic infection (Hadler

& Margolis,1992; Courseget & Kane, 1993).

B. Post-exposure immunizationBeginning at birth with either HB vaccine alone or
with HB vaccine & HB immune globulin (HBIG), can prevathe spread of more than
90% of HBV infections from mother to baby, the effigaof giving recombinant HB

vaccines alone is similar to giving HB vaccine witBI& (Andre & Zuckerman, 1994).

Studies by Mcintyre, 1995; Jack, et al, 1999 and Lok & McMaB6@4, show thatnti-
HBs is the only easily measurable correlate of veegduced protectionin a study by
Banatvala & Van Damme, 2003, the mechanism for contimaedine-induced protection
is thought to be the preservation of immune memoryutimoselective expansion and
differentiation of clones of antigen specific B andyinphocytes. In a study by Mast, et al,
2003, no clinical cases of HB have been observed iowellp studies conducted 15-20

years after vaccination among immunocompetent vaecngersons with antibody levels
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>10 mlU/mL, certain studies have documented breakthroughtioris detected by the
presence of anti-HBc or HBV DNA) in a limited perceggaof vaccinated persons. In
Egypt A seroepidemiologic study was conducted by Reda, 20@8, the result was, rate
of HbsAg positively among the vaccinated group was fourtzet0.8% compared to 2.2%
among the non-vaccinated group, the study showed thatffitecy of HB vaccine in
preventing the carriage of HbsAg, 5 years after full a®wescination, was estimated to be

around 67%.

According to different studies around the world universahumization of neonates has
resulted in a dramatic reduction in tineidence of acute Hih children and adolescents
In United Statesduring 1990-2004, incidence declined 75%, the greatest decline (94%)
occurred among children and adolescé@i®C, MMWR, 2005). In Canada,the Province
of Québec incidence rates fell dramatically from appnaely (5 / 100,000) in 1997 to (1
/ 100,000) in 2002 (Duval, et al, 2000). In Italy the incidence dmbye80% between
1991 and 2003 compared with data for 1985 to 1990 (Mele, Stroffolitadetti, 2002;
Italy, VHPB, 2003). In Tuscany the incidence in the ageugrat highest risk (15-24
years) was halved from 12 in 1991 to 6 in 1994 and 49% declineegssered between
1992 and 1996 (Bonanni, et al, 1999). In Bulgaria, a drop of in@deached 5.6/100 000
in 1992 vs. 25-35/100 000 during the 1980s (Gatcheva, Vladimirova & Kwaboa,
1995). In addition to other studies, In Taiwan HBsSAg prexaein the population of
under-15-year-olds changed from 9.8% (1984) to 0.7% (1999) (Ni Y&l, 2001) (Annex
no. 11). A study after 5 years of implementation of Higcination none of about 600
vaccinated children showed HBsAg reactivity (Tsebealet2001). In Saudi Arabia a
Comparative data for the years 1989 and 1997 show that HBsAglgree in Saudi

children declined in all areas of the country (Al-Falehal, 1992; Al-Faleh, et al, 1999).
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In Thailand a study by Poovorawan, et al, 2000, HBV aqarae decreased from 3.4% to

0.7% following implementation of the EPI strategy (Paavean, et al, 2000).

According to WHO/V&B, 2001, routine immunization of infarabnost eliminates chronic
HBV infection and will reduce the incidence of livemncar in immunized children when
they reach adulthood. It is also expected that routiiaatimimmunization will decrease the
incidence of cirrhosis among adults who were immunizedfasts. In Taiwan, the impact
of vaccination by mortality rates was studied by Kab,al, 2001, the result was, the
average mortality from culminant hepatitis in infaob&inged from 5.36/100 000 in 1975—
1984 (prior to mass vaccination) to 1.71/100 000 in 1985-1998. A study\i,Net al,
2001, following introduction of mass vaccination during they&éars, HBsAg prevalence
in the population of under-15-year-olds changed from 9.8% (198@)76% (1999). The
impact of mass HB immunization on the chronic consecgeerof infection have been
studied by Chang, et al, 1997, the result was liver cancah dates fell dramatically
among children in Taiwan, in children aged 6-14 years, incel®f HCC progressively
declined from 0.7/100 000 in the period 1981-1986 to 0.57/100 000 in 1986-1990, to

0.36/100 000 in 1990-1996 (Annex no. 12).

2.8.6 Factors affecting "Failure” to non- response for HBV Immunization:

A recent study showed a 31% HBV vaccine non-responseirrgtatients with chronic
hepatitis C, and the response to vaccine was independddCV RNA titers or the
presence of cirrhosis (Idilman, et al, 2000). Approxingabeio 15% of infants and at least
5 to 10% of most healthy adult population failed to produceeptok levels of antibodies
to HB vaccination(MEI-HWEI, 2004). In primary non-responders, protectiveele of

anti-HBs develop in 10-30% of subjects after a single aaditidose of vaccine and in 50-
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70% after 3 additional doses. Some studies found that higbpomse rates occur in non-

responders who receive additional doses intradermallyn@net al, 2004).

According to a study conducted by Inskip, et al, 1991, to studipr& influencing
antibody response to HB vaccine in the Gambian HEfel résult show that, the dominant
effect was the time between the last dose of vacmktaking the blood sample. There
was considerable variation in vaccine response by afaesidence which could not be
explained by any other factor. Residence was subdhaassociated with antibody level
(p-value=0.01). The differences could not be attributed tmietdifferences, seasonal
variation, season of birth, or season of 1st immtioza The HBsAg status of the mother
and the age at vaccination did not appear to have an,dffe there was some indication
that a delay in receiving the second dose of vaccmddea marginally lower response.
The greater the interval between the 1st and 2nd dosdswhRr the antibody response (p-
value=0.03). For example, the recommended interval bettieeA doses is 4 weeks, but
in those cases where the interval was doubled thieoaiptresponse fell 12%. On the other
hand, increasing the interval between the 2nd and 3rd dogte 3rd and the 4th doses

did not affect antibody level.

According to a study conducted by Jafarzadeh, et al, 2004tutty she influence of
ethnicity and environmental factors of immunogeniafyA recombinant HB Vaccine in
Iranian neonates. A total of 521 healthy neonatenditig the health centers of Kerman
and Urmia were included in this study. Gestational agehvieeight and sex of the
neonates were registered and only physically healtbpates with a minimum weight of
2500 g were enrolled into study. The result was 96.1% and 98.8&cahees in Kerman
and Urmia cities developed protective titer of anti-HE&40 IU/L), respectively. By

measueing geometric mean titer (GMT), no significdifferences were observed in
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seroprotection rate between neonates of two ciflé®e percentage of non-responders, low
responders and intermediate responders, collectivelyfouasl to be higher in Kermanian
neonates than Urmian vaccinees (p-value <0.01). Conséquena proportion of high
responder neonates was lower in the Kermanian group cedga Urmian vaccine
recipients (p-value <0.01). the GMT was higher in femalespared to males, this
difference was not statistically significant. The GMf both male and female neonates
from Urmia (11433 and 12309 IU/L) was significantly (p-value <0.0tidher than those

from Kerman (5772 and 6400 IU/L).

In a study by Chang, et al, 1997, the lower efficacy im&Is related to the large number
of HBeAg-positive mothers, highlighting the need for imdima&e prophylaxis using HBIG

in countries with a high prevalence of HBeAg among HBYfiers.

According to a study by Minuk, Bohme & Bowen, Jun, 1989, spojulation groups
have a poor response t@ccination. Male gender, over weight, smoking, renair&g
chronic liver disease and immunodeficiency are predidaesors for a poor response. In
these individuals, additional vaccine doses can incréaseesponse rate. In a study
conducted by Alper, et al, 1989, despite the extraordinaigaeyf of second-generation
HBV vaccines, immunization failure may occur and cametomes be explained by
variables such as improper storage or administratiorgr@gd age, obesity, renal failure,

chronic liver disease and especially, immunosuppression.

According to a study by Gold, et al, 2003, to study the desdeasmune response to HB
eight years after routine vaccination in Israel, lsasuring antibody levels in 122 healthy
children who were vaccinated in a routine vaccinapomgram, the result was 77.1% of
children had detectable Anti-HBs titer (>10mIU/ml), \eh22.9% had undetectable Anti-

HBs titer (<10mlU/ml). When the children were dividedithree groups according to the
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time elapsed since vaccination, it was found that tiibady levels declined with time (p-
value < 0.009). No correlation was found between Anti-kigss and gestational age,
birth weight and parental origin, although females geadraigher mean antibody levels

than males (207.3 £ 217 mliU/ml vs 141.9 + 218.9 mlU/ml, p-value <.0.05)

According to a study conducted by Yen, et al, 2005, to evallestiology of non-
responsiveness to HB vaccination in adults from anraiedarea. A total of 250 subjects
who were HBsSAg negative and anti-HBs<10 miU/ml receiveced-dose HB-vaccine
series, the result was three variables were asedamith non-responsiveness by univariate
analysis: anti-HBc positive, male gender, and age >40syddlultivariate analysis
additionally showed that anti-HBs negative was assegtiatith non-responsiveness.
Among 23 non-responders in anti-HBC positive subjects, -yastination serum was
available in 16 subjects. HBV-DNA in all subjects waslemdetectable level by PCR

assay. Anti-HBe positive were found in 13 of 16 subjects.

According to a study in Mongolia by Davaalkham, et al, 2@@7ere in rural areas, the
frequency of immunity induced by vaccine was significatiwer among those with
winter administration of birth HB than those vactath during non-winter months (p-
value= 0.007). However, this difference was not evidentrlitan areas, after stratifying by
residence, the association between winter vaccimaiml total HBV infection was evident
for rural (p-value= 0.008) but not for urban areas (p-valu&94). There were no

significant differences, in the distributions of sex@\Hinfected mother.

According to a study by Seung-Dae, et al, April, 2007. A fgmtly (p-value < 0.05)
higher proportion of subjects in the Celiac Disease gr®39%) failed to respond to

HBV vaccine compared with controls (11.1%).
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According to a study in Egypt by Shaaban, July/August, 2007,32£%6 of the children
had protectiveX 10 IU/L) Anti-HBs. This proportion decreased with age tiet decrease
was not statistically significant. The mean levelAofti-HBs decreased significantly with
increasing age (p-value= 0.026). A significant negative (@mwe was found between

current age and HBsAD levels (r = —0.31, p-value= 0.041).

In a study by Hill, et al, 2002, by comparing 101 breast-fézhia with 268 formula-fed
infants. There was no significant difference betwd®n two groups with respect to the
number of women who were positive for HBeAg (22% versus,36%alue= 0.51). There
were nine cases of HBV infection transmission (2.4B@ne of the 101 breast-fed infants
and nine formula-fed infants (3%) were positive for HBsdfter the initial vaccination
series (p-value= 0.063). the conclusion is appropriate immapbplaxis, including HB
immune globulin and HB vaccine, breast-feeding of infarfitshronic HBV carriers poses

no additional risk for the transmission of the HB virus

2.8.7 Monitoring and Impact of HBV Vaccination:

By Bonanni, et al, 2003, when the decision to introduceniaersal program of HB
vaccination is taken, the first step is to implemérind to monitor coverage. This may be
accomplished by comparing the vaccination register (nurmlbesubjects receiving the
basic immunization course) with the number of subjetttie same age group supplied by
the birth register of each area where the study isopred. If a significant number of
irregular immigrants are present, a precise estimatetheir number and of their
immunization status should be obtained in order to getdhkcoverage in that area. A
first consequence of the implementation of routine mation is the decline of the
incidence of HB in the age cohorts covered by immuoiaatAs to this aspect, it is

particularly important to investigate the risk factomnsl aeasons of possible cases occurring
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in age groups subject to recommended or mandatory vaocin&then a case occurs in a
vaccinated subject, it should be investigated whetherishdue to a wild-type or to a
mutant virus, in order to monitor the long term effemtiess of the currently used vaccine
and foresee possible need of changes in vaccine coimposis a second step, it is
important to monitor the changing prevalence of HBV kees in different age groups,
which is consequent to the implementation of immurorapirograms. In the long term, it
is possible to verify a decline in the incidence andvgdemce of chronic liver diseases.
Safety issues are becoming increasingly important énpérception of the public with
regard to acceptance of routine immunization. Since freqgaled minor side effects are
usually seen during clinical trials preceding vaccine reggish, but rare and important
adverse events are reported only after a large useeafigw product, it is necessary to

perform a continuous post-marketing surveillance to vémniéysafety in the field.

There were many studies in the effectiveness of reutmmunization of infants against
HB in significantly reducing or eliminating the prevalenaf chronic HBV infection has

been demonstrated in a variety of countries and settmg®sber of subjects tested in
follow-up serosurveys after implementation of programAleska by Harpaz, et al, 2000,
268 subjects followed- up from 1-10 years, with vaccine ap&96%, the prevalence of
chronic HBV infection in children reduced from 16 befooe0.0 after integration of HB

vaccination. In Federated States of Micronesia by dvial, et al, 1993, 544 subjects
followed- up for 2 years, with vaccine coverage 37%, thevglence reduced from 12
before to 2.9 after integration. In Gambia by Viviatial, 1999, 675 subjects followed- up
for 9 years, with vaccine coverage 100%, the prevalemdeced from 10 before to 0.6
after integration. In Saipan by Moulia-Pelat, et1&94, 200 subjects followed- up from 3
to 4 years, with vaccine coverage over 94%, the presalezduced from 9 before to 0.5

after integration. In Saudi Arabia by Al-Faleh, et 999, 4791 subjects followed- up
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from 1 to 8 years, with vaccine coverage over 85%, thegbence reduced from 6.7 before
to 0.3 after integration. In Taiwan by Chen, et al, 1928l subjects followed- up from 7
to 10 years, with vaccine coverage over73%, the prevalauuced from 10 before to 1.1

after integration.
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Chapter 3

Conceptual Framework

3.1 Conceptual Framework for risk factors to non- responseotHB vaccination

When | look to construct a conceptual framework for fesitors lead to a poor response

for HB vaccination, some of these were studied andifits into:

A- Socio- demographic factors
1. Residency area
2. Family size
3. Sex
4. Education level
5. Age

6. Type of immunization place

B- Health status (personal) factors
1. Birth weight
2. History of Hospitalization
3. History of Infection
4. Nutritional status
5. Feeding during immunization

6. Adverts event after immunization

C- Immunization factors

1. Number of doses of vaccination

2. Adelay in receiving 1st dose of vaccine
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3. Interval between the 1st and 2nd doses
4. Interval between the 2nd and 3rd doses
5. Time between 3ed dose of vaccine and taking the blood sampl

6. The manufacture and change of lots no. of vaccinesZidt& 3ed) doses

D- Environmental factors

1. Season of 1st immunization (birth)
2. Season of 2nd immunization
3. Season of 3ed immunization

4. Sewage net in area

Approximately 5 to 15% of infants and at least 5 to 10% astnhealthy adult population
faile to produce protective levels of antibodies to H&¢cination after the initial 3-dose
vaccination series (MEI-HWEI, 2004). Acording to a stugiyvinuk, Bohme & Bowen,
Jun, 1989, some population groups have a poor response toatiacgimcreasing age,
male gender, over weight and changes in family sizepegdictive factors for a poor
response. In a study by Chang, et al, 1997, the lovileaasf in China is related to the
large number of HBeAg positive mothers. While a studydocted by Alper, et al, 1989,
despite the extraordinary efficacy of second-general@) vaccines, immunization
failure may occur and can sometimes be explained bgriasuch as improper storage or
administration. Safety issues are becoming incregsimglortant in the perception of the
public with regard to acceptance of routine immunizati®@mce frequent and minor side
effects are usually seen during clinical trials precediagciwme registration, but rare and

important adverse events are reported only after a lesg®f the new product.
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3.2 Theoretical Diagram of Conceptual Framework:

Environmental factors:
1.Season of 1st immunization
2.Season of 2nd immunization|
3.Season of 3ed immunization
4.Sewage net in area

aprwOE

o

/Immunization factors:

Number of doses of vaccination

~

A delay in receiving 1st dose of vaccine
Interval between the 1st and 2nd doses
Interval between the 2nd and 3rd doses
Time between 3ed dose of vaccine and

taking the blood sample.

The manufacture and change of lots no
of vaccines (1st, 2nd & 3ed) doses /

Non- Response to
HB Vaccination

/Health status factors: \

1.Birth weight

2.History of Hospitalization
3.History of Infection

4 Nutritional status
5.Feeding during immuniz.
6.Adverts event after immun.

- /
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Chapter 4

Methodology

4.1 Introduction

This study based on a sero-survey in Palestine for Iste&ibella and HBV in the year
2003, conducted by ministry of health, in cooperation WitNICEF in occupied
Palestinian territory and with funds from USAID (Pé&lkes, MOH, 2003). The sero-
survey was conducted among Palestinian children (GG d@)daged 18-30 months old,
children who were born after Sept. 2000 and had completedrtineunization program at
15 months of age. A representative sample of 1:200 usedsathple size was 2004
samples, and samples taken randomly from selected citlegies and camps by using
immunization files from local health centers (Patest MOH, 2003). The samples were
distributed 1197 from West Bank (66 Negative Anti HBs, 17 EquiydcHL4 positive
Anti HBs), 807 from Gaza Governorates (63 Negative ArBisH13 Equivocal, 731

positive Anti HBs) as illustrated in table no. (4.1).

Table No. (4.1)

Distribution of Anti-HBs results by residency in Gaza goverorates

Residency No._of -ve N(_). of No._of +ve, No. of
Anti HBs |Equivocal| Anti-HBs | Samples
North Gaza 11 2 125 138
Gaza City 28 6 274 308
Mid Zone 5 2 99 106
Khan younis 14 2 136 152
Rafah 5 1 97 103
Total 63 13 731 807
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The sero-survey result for HBV also showed that thaume response was 92%, ranging
between 83.3% and 98%. The blood samples collected bgdrairses and analyzed by
gualifiedlaboratory technicians in MOH central laboratorieg enzyme immunoassay

system (ELIZA) test for the qualitative detection ofibodies against HBSAg.

The Anti-HBs test is a solid phase enzyme immunoasgstgm, which utilizes a sandwich
method to detect Anti-HBs in serum, plasma or decakifdasma. Test sample and
peroxides conjugated added to micro wells coated with puidiBdAg, the amount of
peroxidase — HBsAg conjugate bound well is proportional & cibncentration of Anti-
HBs in the specimen, which acts as a link betweerfitkd and HRP conjugate HBsAg.
After incubation the unbound enzyme conjugate washedutrate solution added, and
during further incubation, a blue color develops, the sitgrof color, changes to yellow
after the reaction is halted with acid solution angrgportional to the amount of Anti-HBs
present in the specimen. Within certain limits, dpgical density at 450 nm reflects the
level of Anti-HBs antibody in the specimen. The ogitdensity reading interpreted as:
Cut-off value (COV) = 0.033

Positive "Respondent to HB vaccination”: if specimerih absorbance values equal or
greater than 1.1 x COV (Positize0.036)

Negative "Non-respondent to HB vaccination": if specinvgth absorbance values less
than 0.9 x COV (Negative 0.030)

Equivocal: if specimen with absorbance values withitD% of the cut-off value should be
retest to confirm the original reading (Equivoed.030 to< 0.036)

Conversion Factor: to convert the absorbance vaueniu/ml multiply the absorbance
result by the factor (320), which obtained by inducingaseliutions of positive controls

with known concentration and absorbance for each haee taken. Then concentrations
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against absorbance plotted, the relation was linédrnegative result was confirmed by

using micro particles enzyme immunoassay (AXSYM CORibp# laboratories.

4.2 Design

This study is a quantitative, case-control, retrospecstudy. In a case-control study
design exposure data collected retrospectively and itrisingortant to decide how the
controls will be selected from same population, thetrods should be similar to cases
except have not the outcome. The advantages of a cagelcstudy are less expensive,
time consuming and efficient for studying rare diseaseshe researcher study, the design
is comparing negative anti-HBs "Non-respondent” to pa&sitinti-HBs "respondent” as

controls from same population in sero-survey, 2003.

4.3 The study population

The study population is 189 include (63) all negative Anti-HBeri-respondent” and 126

positive Anti-HBs "Respondent” in Gaza Governoratesifthe sero-survey, 2003.

4.4 Setting of the study

The study is carried on Governmental and UNRWA publicltineeenters in Gaza

Governorates, Palestine.

4.5 Sample and Sampling

The distribution of Anti-HBs results by residency andcelaof immunization in Gaza
governorates, 2003, done and all the places of immunizatioch have negative Anti-
HBs result in the different residencies has been chasellustrated in table no. (4.2). Al

the reported negative Anti-HBs are Included, the distoloudif negative Anti-HBs and
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controls by residendg 8illustrated in table (4.3).

Table No. (4.2)

Distribution of Anti-HBs results by Residency and Immuniation place

Resid Immunization place Anti- '._'BS Tot. Clinic
-ve | Equiv.| +ve Samples
U. BET HANOON 1 0 20 21
T < | U. JABALIA 7 0 71 78
¥} | G. SHOHDA BEIT LAHIA 1 0 14 15
% O | G. SHIMA' BEIT LAHIA 2 2 20 24
Total NORTH GAZA Samples | 11 2 125 138
G. SHOHDA ALREMAL 9 0 64 73
G. SHOHDA ALDRAJ 6 0 37 43
< 5. | G.ALRHMA 4 0 34 38
N & | U.SOIDI 5 5 84 94
O O | U. ALZAITON 3 1 28 32
U. ALSHATE! 1 0 27 28
Total GAZA CITY samples 28 6 274 308
. | G. DERALBALAH 0 1 13 14
Z | U. ALMAKHAZI 0 0 19 19
Q  [U. ALBREJ 3 0 24 27
O | U. ALNSERAT 2 1 43 46
= Total MID ZONE Samples 5 2 99 106
G. ALKRARA 2 0 23 25
— £ | G. BANI SOHELLA 5 0 31 36
< < [U. MAEN 5 0 27 32
¥ g U. ALMOASKER 2 2 55 59
Total Khan Younis Samples 14 2 136 152
G. SHOHDA RAFAH 1 0 20 21
T U. TALASOLTAN 4 1 43 48
< G. SHOHDA TALASOLTAN 0 0 5 5
< U. ALSHABORA 0 0 29 29
Total RAFAH samples 5 1 97 103
Sero-Survey Size 63 13 731 807
U.: UNRWA clinic
G. : Governmental clinic
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Table No. (4.3)

Distribution of Negatives and Controls by Residency

Residency | VO Of | No.of | Total
Cases | Controls

North Gazd ! 22 33
Gaza City 28 56 84
Mid Zone 5 10 15
Khan younis 14 28 42
Rafah 5 10 15

Total 63 126 189

The distribution of negative Anti-HBs and controls bgsidency and place of
immunization is represented in table (4.4), the placemofunization which have no
negative Anti-HBs result is excluded. For each casgdimes Anti-HBs" two Controls
"positive Anti-HBs" were selected by systematic randsampling method from the same
sex and local health center, the selection was lggahe case name with negative Anti-
HBs result first from the list, then if the negatige male we chose the previous two
positive Anti-HBs male names as two controls, if oh¢hese is not found is substituted by
the previous before, this continue until we get two st the same way followed if the

negative Anti-HBs is female.

4.6 Selection of cases

All negative results to Anti-HBs "Non-respondent to HBccination” from Gaza

governorates, in the sero-survey, 2003 were chosen.
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Table No. (4.4)

Distribution of Cases and controls byResidency and Immunizationplace

. No. of No. of
Residency Cases Controls Total
U. BET HANOON 1 2 3
T < | U. JABALIA 7 14 21
x i} | G. SHOHDA BEIT LAHIA 1 2 3
% O | G. SHIMA' BEIT LAHIA 2 4 6
Total NORTH GAZA Samples 11 22 33
G. SHOHDA ALREMAL 9 18 27
G. SHOHDA ALDRAJ 6 12 18
< 5 | G. ALRHMA 4 8 12
X E [ U. soDI 5 10 15
O O [U. ALZAITON 3 6 9
U. ALSHATE' 1 2 3
Total GAZA CITY samples 28 56 84
u | U. ALBREJ 3 6 9
o % U. ALNSERAT 2 4 6
=R Total MID ZONE Samples 5 10 15
G. ALKRARA 2 4 6
> ‘é’ G. BANI SOHELLA 5 10 15
< S | U. MAEN 5 10 15
X Q [U. ALMOASKER 2 4 6
Total Khan Younis Samples 14 28 42
- G. SHOHDA RAFAH 1 2 3
< U. TALASOLTAN 4 8 12
é Total RAFAH samples 5 10 15
Sero-Survey Size 63 126 189

4.7 Selection of controls

Positive Anti-HBs "Respondent to HB vaccination"he tone who had been chosen from
Gaza Governorates, and the result was positive Ans-idBhe sero-survey, 2003.
Controls were chosen from all positive results toiAf8s from Gaza Governorates, in the

sero-survey, 2003, has the same sex and place of immonipétine negative case.
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4.8 Criteria of inclusion

Any case from Gaza Governorates, in sero-survey, 203,negative Anti-HBs result is

included.

4.9 Criteria of Exclusion

Any case which was not included in the sero-survey, 2083a&overnorates.
Any case included in sero-survey, 2003, Gaza Governoratbseguivocal Anti-HBs

result.

4.10 Setting

The cases "Non-respondent™” are coming from the fiveeBwrates in Gaza Governorates:
Rafah, Khanyounis, Middle region, Gaza and North regioAt the time, controls

"Respondent” are selected from the same sex and imrtianipéace.

4.11 Tool of the study

Closed ended questionnaire has been constructed, the goastowas including socio-
demographic factors, Health (personal) factors, immtinizafactors and environmental

factors to evaluate the HB immunization program (Anmex13).

4.12 Pilot study

Pilot test was carried on 4 cases and 8 controls griting beginning of data collection to
chick the validity of the questionnaire and to evaluéie autcome, the pilot interviews
were conducted by the researcher and the suitabilityeoduestionnaire was evaluated.
The misunderstanding, ambiguously and some changes wasluirgb over the

guestionnaire to reach the final version.
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4.13 Data collection

The cases and controls vaccination files reviewethbyesearcher and a questionnaire has
been filled, If the vaccination file is not found fany one, the questionnaire was filled by
home visit from the immunization cards issued by the ipubkalth centers, and
information was reviewed face-to-face with child het the percentage of interviewee

was (15.9%).

4.14 Data entry

Over reviewing of the questionnaires was the firsp,st@ior to data entry. This step
followed by designing an entry model using the computem®odé Statistical Package for
Social Sciences (SPSS) version 11. Then the coded quesies entered into the
computer by the researcher. Data cleaning is donedhrohecking out a random number
of the questionnaires and through exploring descriptivesttatfrequencies for all factors.

All suspected or missed values were checked by revisingvtilable sheets.

4.15 Data analysis

In data analysis many different statical tests wewrdushrough frequency of the study
factors, description of the study population. Frequencwl@tbn and Pie Chart are used
to disseminate the study factors. A comparison betweatrols and cases for the factors,
chi- square test, odds Ratio, and p- value are calculatgdtisally significant values are
considered at p-value is equal or less than 0.05. Additioaittyparison of anti- HBs level
means by one- way ANOVA (include scheffe- Post Hat)feCorrelation and regression

tests are also used.
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4.16 Ethical consideration

Agreement from ministry of health had been obtaineds® the sero-survey, 2003 data in
the study (annex no. 14).

A permission to the study from Helsinki committee wdstamed, Attached Helsinki
agreement for the project as a whole (annex no. 15).

All the administrated procedures were completed, and a gmomi from MOH and
UNRWA health office obtained before data collectiannex no 16, 17 respectively).

A consent form is done and offered to the child fa@ignex no. 18).

Confidentiality had been maintained at all times durivggdtudy.

The result of the study will be public and will allow figiuse for further studies.

4.17 Limitations

In some public health centers (Governemental And UNRWH vaccination files was
dameged after three years end of vaccination, accomlitiggir policy.

The sample size was small, which does not help iratefhe differnces between the
comparitive groups in some risk factors.

The nature of the study as retrospective study, doesatpttdn study some risk factors

which related to the Israeli occupation, which needgeove study.
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Chapter 5

Results & Discussion

5.1 Distribution of Cases

The researcher will study the distribution of some fashors in Gaza Governorates, which

may affect non-response to HB vaccination, then diissde, explore the results.

5.1.1 Distribution of Cases by Governorates:

The 63 cases "Non-respondent” distributed as shown in fiquré€s.1), the percentage of

cases in Gaza City is the highest 44.4%, while 22.2% any@unis, North Gaza 17.5%,

North Gaza
17.5%

Khanyounis

22.2%

Gaza City
44.4%

Mid Zone

7.9%

Figure No. (5.1): Distribution of cases by Governorates

Mid Zone and Rafah, the percentage is the same 7.9%enWkasize that, these reported

cases do not reflect the variation in the number ptiation in each governorate.

Table no. (5.1) indicates, the prevalence of cases-tRgpondent” in Khan younis is the

highest (9.2%), followed by Gaza city (9.1%) while theldie zone is the lowest (4.7%).
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These findings disagree with a study result in Palesgmubail, EI-Khodary & Ahmed,

2000, where more non-responders in the North area (62%Rafath (50%).

| think the

difference between the two studies results from tlecseh way of control groups that in

Table No. (5.1)

Prevalence of Cases by Residency

Residency ggégfs Exli(r)ﬁi(r)ll;d PRrZ\t/: Iza(;);:e
children
North Gaza 11 138 7.8
Gaza city 28 308 9.1
Middle Zone 5 106 4.7
Khan Younis 14 152 9.2
Rafah 5 103 4.9

my study there was completely matching in selectiotroefrom the same age, sex and

residency, while in the other study, the controls was agwé than cases.

5.1.2 Distribution of Cases by Sex:

Table no. (5.2) illustrates that, 52.4% of cases are,mdlde 47.6% are female. The

prevalence of cases among females are higher thas (8086, 7.7%) respectively.

Distribution of Cases by Sex

Table No. (5.2)

Sex No. % Exli(r)ﬁi(r)ll;d PFgevaIEa(;;:e
q ate (%
of Cases of Cases children
Male 33 52.4 431 7.7
Female 30 47.6 376 8.0
Total 63 100.0
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5.1.3 Distribution of Cases by Type of Immunization Place:

Figure no. (5.2) shows, 52.4% of the cases received véocina UNRWA clinics, while

47.6% in Governmental clinics.

Government 47.62%
UNRWA 52.38%

Figure No. (5.2): Distribution of cases by Type of Immunizatin Place

The prevalence rate of non-respondent to HB vaccimatias highest among child who
received immunization in governmental clinics (10.2) mitvan UNRWA clinics (6.4), as

represented in table no. (5.3).

Table No. (5.3)

Prevalence of Cases by Type of immunization place

Type of No. of - No. of 4| Prevalence
Immunization place | "™ Xamined | Rate (%)
respondent Children
Government 30 294 10.2
UNRWA 33 513 6.4
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5.1.4 Distribution of Cases by Mother Education Level:

According to figure no. (5.3), most of Cases (62%) are mibhhers who have secondary
educational level, then (16%) of Cases are with motivbrs have preparatory educational

level, while the lowest cases (5%) with mothers havieersity or more educational level.

701

Percent

primary or less secondary university or more
preparatory diploma

Mother education level

Figure No. (5.3): Distribution of Cases by Mother Education kevel

5.1.5 Distribution of Cases by Places of immunization:

The percentage of cases in Shohda Alremal clinic eshighest (14%), in Jabalia clinic
(11%), while in clinics of Beit Hanon, Shohda Beit lzghAlshate' and Shohda Rafah the

percentage is the same (2%), as illustrated in Figurésnb).
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14 9 14

12 4

10 4

Percent
[00]

place of immunization

Figure No. (5.4): Distribution of Cases by Places of immunation

5.2 Risk Factors for non- response to HB vaccination

The researcher will analyze the results of somefastors in Gaza Governorates, which
may affect non-response to HB vaccination, whictssfied into socio- demographic
factors, Health (personal) factors, immunization destand environmental factors. The
difference between cases and controls will differhiairt statistically significant level, one
risk factor to another, this will depend on differertuaiions and we will discuss each
situation alone. In addition to comparison by othéudiss, to see where there is matching

and conflicting.

5.2.1 Socio- Demographic Factors for non-response to HB vaccirati

In this section, the researcher will study the distidn of cases by some of socio-
demographic factors that may be cause of non-respongdBtovaccination in Gaza
governorates, such as Residency area, family size,nsather education level, place of

immunization, type of immunization place and age.
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5.2.1.1 Anti- HBs Level and Residency:

As llustrated in table no. (5.4), comparison of antBsHlevel means by one- way
ANOVA (include scheffe- Post Hoc test) between resigerategories: Khan Younis and
Middle Zone had the highest and the same mean scores (RB8)mwhile North Gaza
had the lowest mean score (147 miu/ml). The differeet@d®en means does not reach a

statically significant level (p-value= 0.824). This metes risky of non-respondent to HB

vaccination in North Gaza is the highest.

Table No. (5.4)

Comparisons between Anti-HBs Levels (mlu/njlin Residencies, Categories

of Total House Number and Mother Education Levels

Anti-HBs Levels
(mlu/ml)

Anti- HBs i
Socio- Demographic Factors Mean ve?lue
(mlu/ml)
North Gaza 147
Gaza city 173
Residencies |Middle Zone 238 0.824
Khan Younis 238
Rafah 208
Less than 5 177
Categories of Total patween 5 to 10 197
House Number 0.938
More than 10 184
Preparatory or less 202
Mother Educational
Levels Secondary 172 | 0.370
Higher than second. 251
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Table number (5.5) indicates multiple comparison betweenpgr by one- way ANOVA

(include Post Hoc test) that: the anti- HBs levelaumdifference between North Gaza and
Mid Zone (91.9 miu/ml) was the highest, followed by No@aza and Khanyounis (91.8
mlu/ml), while the mean difference between Mid Zone aKhanyounis was the lowest
(0.1 miu/ml). Residencies differ not statically sig@ifit from each others, for example

North Gaza differ not statically significant from Mimbne (p- value = 0.993) and others.

Table No. (5.5)

Multiple Comparisons between Anti- HBs Levels in Resiency Groups

Anti- HBs
(J) residency Mean

() residency Difference | p-value

(mlu/ml)

(1-9)

North Gaza Gaza City -26.6 0.993
North Gaza Mid Zone -91.9 0.871
North Gaza Khanyounis -91.8 0.69%
North Gaza Rafah -61.4 0.964
Gaza City Mid Zone -65.3 0.941
Gaza City Khanyounis -65.2 0.791
Gaza City Rafah -34.8 0.994
Mid Zone Khanyounis 0.1 1.000
Mid Zone Rafah 30.5 0.999
Khan younis Rafah 30.4 0.997

These findings disagree with the result of a study in, logrdafarzadeh, et al, 2004, which
result was 2 cities Kerman and Urmia developed Anti- KB40 1U/L), with GMT 6104
and 11869 IU/L respectively. No significant differencesen@bserved in sero-protection
rate between neonates of two cities, but the GMT favasd significantly higher in Urmian

neonates as compared to vaccinees of Kerman cityal(fe-«0.001). Also disagree with
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the result of a study in Mongolia by Davaalkham, et28D7, where after stratifying by
residency, the association between winter vaccinatid total HBV infection was evident
for rural (p-value= 0.008) but not for urban areas (p-valug94). Additionally disagree
with the result of a study in Gambia by Inskip, et al, 19%iere considerable variation in
vaccine response by residency. Residence was sualyaassociated with Anti-HBs
level (p-value= 0.01). 1 think that the difference resfrben the nature of each country,

where Iran and Gambia are large in area and differgmaeos in relative to Palestine.

5.2.1.2 Anti- HBs Level and Total Household (or Category) Numbe

Table no. (5.6) illustrates that: the highest percents#fgeases was in the category of
between 5 to 10 members (54.0%), but it was the lowesategory of more than 10
Table No. (5.6)

Relationship between Anti- HBs and Categories of total houséumber

. Subject
Categoriesof total "

house number Case Control

No % No %

less than 5 18 28.6 26 20.6

between 5 to 10 34 54.0 8Y 69.0

more than 10 11 17.5 13 10.3

Total 63 | 100.0] 126 | 100.¢

Chi-Square=4.32 df=2 p-value=0.116
members (17.5%). The difference between the thregaags is not reach a statically
significant level (p-value = 0.116).
As shown in table no. (5.4), comparison of anti- H&#l means by one- way ANOVA

(include scheffe- Post Hoc test) for the total housegories: the mean for the category
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between 5 to 10 was the highest (197 mlu/ml), category tharel0 (184 mlu/ml) and
for category less than 5 (177 miu/ml). The differencevbeh means does not reach a
statically significant level (p-value= 0.938). This meansver mind the total house

number, the response to HB vaccination was not afflect

Table number (5.7) indicates multiple comparison betweenpgr by one- way ANOVA
(include Post Hoc test) that: the anti- HBs levelsameélifference between less than 5

category and between 5 to 10 category was the highestn@@l), while the mean

Table No. (5.7)

Multiple Comparisons between Categories of total house no. émti- HBs Level

Anti- HBs

(1) Category of total | (J) Category of total Difl\f/(la erggce - value
House number house number P
(mlu/ml)
(-J)

less than 5 between 5 to 10 -20.9 0.905
less than 5 more than 10 -7.6 0.994
Between 5 to 10 more than 10 13.4 0.9/75

difference between less than 5 category and more lithasategory was the lowest (7.6
miu/ml). Categories of total house number differ nattisally significant from each
others, for example the category less than 5 differddstatically significant from the
category between 5 to 10 (p- value = 0.905) and others cmt®gdlso table no. (5.12)
reports that, Anti- HBs Level is not correlated bg thtal number in household (p- value =

0.562).

5.2.1.3 Anti- HBs Level and Sex:

Table no. (5.8) illustrates comparison of anti- HBsleneans by t- test, anti- HBs mean

level of males (201 miu/ml) scoring higher than of fen{d@/@® miu/ml). The difference
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between the two means did not reach a statically fisgmi level (t= 0.58, p-value=

0.566), this means there is female gender. This findirgydie with many studies results,

Table No. (5.8)
Comparisons between Anti-HBs Levels (mlu/njl in

Sex and Types of immunization place

Socio- Demographic Anti- HBs -
grap Groups | Mean t P
Factors value
Anti-HBs Levels (mlu/ml)
) Male 201
(mlu/ml) Sex Female 179 0.58| 0.566
Typesof immunization Govern. 189
place UNRWA| 184 |0-38 0.704

where no sex differences in antibody level were appamemd the difference was not
statistically significant. One is a study result inleBane by Kuhail, El-Khodary &
Ahmed, 2000; one in hongKong by Lok, et al, Dec, 2005 and ar athEgypt by El-
Sawy & Mohamed, 1999, the difference was not staticglyifcant (p-value= 0.916, p-
values > 0.05) respectively. This finding disagree alsb wiany studies results, where
there Male gender, and the difference was not stailgtisignificant, a study in North
America by Minuk, Bohme & Bowen, Jun, 1989; in Taiwan @nYyet al, 2005 and in Iran
by Jafarzadeh, et al, 2004, where GMT was higher in &smabmpared to males; this
difference was not statistically significant. The GNMT both male and female neonates
from Urmia (11433 and 12309 IU/L) was significantly (p-value<0.00dhdr than those
from Kerman (5772 and 6400 IU/L). However, a study in Idvgébold, et al, 2003, there
was Male gender, and the difference was statisticagityfisant, where females generated
higher mean Anti-HBs than males (207.3-+ 217 mlU/ml vs 1412989 mliU/ml, p-value
< 0.05). In addition, disagree with study result in Mongb¥aDavaalkham, et al, 2007,
where, there no significant differences, in th&ributions of sex. Moreover, to a study

result by Blumberg, Dec, 2005, where HBV infection appeaedfect the sex ratio at birth
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of their offspring. A couple in which either parent &reers have higher sex ratios (higher
proportion of males) compared with couples in which eeitharent is positive HBsSAg.
Couples in which mother is positive anti-HBs havedrhih with lower sex ratios than

either carriers or uninfected couples

5.2.1.4 Anti- HBs Level and Mother Education Levels:

Table no. (5.9) shows that: the highest percentagesetcaas in secondary level (66.7%),
followed by preparatory or less level (23.8%), while levgher than secondary was the
lowest (9.5%). The difference between the three dediel not reach a statically significant

level (p-value = 0.292).

Table No. (5.9)

Relationship between Anti- HBs and Mother Education Levels

Subject
Mother Education Case Control
Levels
No % No %
Preparatory or less 15 23.8 27 214
Secondary 42 | 66.f 76 60.3

Higher than secondary 6 95 2B 183

Total 63 |100.0 126 | 100.0

Chi-Square = 2.47 df =2 p-value = 0.292
Table no. (5.4) illustrates, comparison of anti- HBglemeans by one- way ANOVA
(include scheffe- Post Hoc test) for levels of moteducation: the mean of mother with
education level higher than secondary (251 mlu/ml) waditfieest , while the mean for

mother with secondary level was the lowest (172 miu/rilje difference between means
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does not reach a statically significant legglvalue= 0.370). We can conclude that, the

response to HB vaccination not affected by mother daurckvel.

Table number (5.10) shows, multiple comparison between groyme- way ANOVA
(include Post Hoc test) that: the anti- HBs levelaumdifference between Secondary level
and higher than secondary level was the highest (78.8nthlw/hile the mean difference

between preparatory or less level and secondary lasthe lowest (29.5 miu/ml).

Table No. (5.10)

Multiple Comparisons between Levels of Mother Education onti- HBs Level

Anti- HBs
(1) mother education| (J) mother education _fl\f/lean |
level level Difference|p- value
(mlu/ml)
(1-J)
preparatory or lesg Secondary 29.5 0.824

preparatory or lesgHigher than secondary -49.3 0.742

Secondary Higher than secondary-78.8 0.357

Levels of Mother education differ not statically sigraht from each others, for example
the category of preparatory or less differed not sttisgnificant from the category of

secondary (p-value = 0.824) and others educational levels.

5.2.1.5 Anti- HBs Level and Age

According to table no. (5.22), the researcher findingsi- AiBs Level is not correlated by
(age at immunization) the interval from birth to tfissaccine (t= 1.372, p-value= 0.172),
but correlated negatively with the interval betweest {eaccination dose and Blood sample
testing date (p-value= 0.024). This findings agree with adgsh hongKong by Lok, et

al, Dec, 2005, where there was a decrease in respoasanchanti-HBs titre with age, and
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an other in Egypt by Shaaban, July/August, 2007, where ABgi-ptoportion decreased
with age, but the decrease was not statistically gignif. while mean level of Anti-HBs
decreased significantly with increasing age (p-value= 0.028).significant negative
correlation was found between current age and HBsAlisl¢ve —0.31, p-value = 0.041).
My results agree with a study in Gambia by Inskip, ett891, where age at vaccination

did not appear to have an effect.

5.2.1.6 Anti- HBs Level and Type of Immunization Place :

The findings in table no. (5.11) that: the percentagease€ and controls for type of
immunization place is the same (47.6%) for governmenfiaic and (52.4%) for
UNRWA clinics. This because there was marching lacsen of controls from the same

type of immunization places.

Table No. (5.11)

Anti- HBs and Type of Immunization Place

Subject
Type of )
immunization Case Control
place

No % | No| %

Government 30 476 60 476
UNRWA 33 524/ 66| 52.4

Total 63 |100.0 126 |100.0

Table no. (5.8) illustrates comparison of anti- HBelawneans by t- test. Children who
get vaccination on governmental clinics with mean (188/mi) slightly higher than

UNRWA clinics (184 mlu/ml). The difference between tle means does not reach
statically significant level (t= 0.38, p-value= 0.704). Thasearcher findings disagree with
the result of a study by Jafarzadeh, et al, 2004 in Irareamates, which result was for 2

cities, Kerman and Urmia the GMT 6104 and 11869 IU/L respégctivéhe GMT was
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found significantly higher in Urmian neonates as congbdre vaccinees of Kerman city

(P-value <0.001).

5.2.2 Health (Personal) Factors for non- response to HB vaoaition

The researcher will study the distribution of casesdaye personal health factors which,
may be a predictive of a poor response to HB vaccmatidGG, birth weight, history of
hospitalization, history of infection, nutritionalastis, feeding during immunization and

Suffering from adverse event after vaccine.

5.2.2.1 Correlation between Anti-HBs Level and Total No. in Hasehold, Birth

Weight:

The regression of Anti- HBs Level on total number household and birth weight

accountable for 0.4% of the variance and was not signtfiat the level 0.540. Anti- HBs

Level is not correlated by the total number in houkklip-value= 0.562) and the birth

weight (p-value= 0.381), as represented in table no. (5.1B¢ rdsearcher findings agree

with a study result by Gold, et al, 2003, in Israel, whereorrelation was found between
Table No. (5.12)

Correlation between Anti- HBs Level and Total No. in Housebld, Birth Weight

Model p-value

T Adjusted

R R Square

F |p-valug

D
Anti- HBs Level (Constant) | 1.962 0.051

Total no.

. -0.582| 0.562 [0.081 -0.004 | 0.618 0.540
in Household

Birth Weight|-0.878 0.381

Anti-HBs titers and birthweight, while disagree withstudy result by Losonsky, et al,

February, 1999 in USA, where the finding was the seroptiotecesponse rate after 3
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dosesf vaccine increased with birth weight. Of all infeamtho did notachieve protective
levels of antibody after 3 doses of vaccine, 96% weigHetD& g at birth. Of 36 children
with a birth weight >1500 g, (91%) achieved levels of Anti44B100 mIU/mL after 3

doses of vaccine, compared with (71%) of infants witthbveight <1500 g.

5.2.2.2 Anti- HBs Level and History of Hospitalization:

4.8% of cases are from children those were hospitabeéare vaccination, compared to
3.2% of controls. However, 95.2% of cases from childneme not hospitalization,
compared to 96.8% of controls as indicated in table n&3)5.The difference between the

two groups did not reach a statically significance lgvelalue = 0.586).

Table No. (5.13)

Anti- HBs and History of Hospitalization

. Subject
HOZ;)Siiglriigtfion Case Control
No % No %
Yes 3 4.8 4 3.9
No 60 95.2 122 96.8
Total 63 100.0 126 100.0

OR=153 CI=0.33-7.03 P- value = 0.586
From table no. (5.14), the mean for children who hashisbory of hospitalization before
vaccination (194 mlu/ml) was higher than who has (121 mjudmltheir response to HB
vaccination. The difference between two means didreath a statically significant level

(t= 0.72, p-value= 0.475). This finding agrees with a metaysinastudy by Fibrizi, et al,
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Nov. 2004, where the result demonstrated a significantlsedsed risk of response to HB

vaccine among older dialysis patients (overall ristor&i74; 95% C. I: 0.70-0.79).

Table No. (5.14)
Comparisons between Anti-HBs Levels (mlu/njl in History of hospitalization,

Feeding during immunization and Adverse event after vaccine

Anti- HBs i
Health (Personal) Factors | Groups Mean t ve?lue
(mlu/ml)
. L Y 121
_ History of Hospitalization ©s 0.72] 0.475
Anti-HBs No 194
Levels Breast 193
(miu/mi) Feeding during Immunization| greast 0.23 0.815
o 181
Artificial
Suffering from adverse event|yes 189
after vaccine 0.97| 0.336
No 370

5.2.2.3 Anti- HBs Level and History of Infection:

The highest percentage of cases was, with no histbigfection (90.5%), while with
diarrhea was the lowest (1.6%). The difference betweemrategories of history infection

did not reach a statically significant level (p-valu.#74), as reported in Table no. (5.15)

Table No. (5.15)

Relationship between Anti- HBs and Categories of History Irdction

Subject

History of Infection Case Control

No % | No| %

No history of infection 57 | 90.5| 112 88.9

Diarrhea 1 1.6 1| 0.8
Respiratory 5 79 13 103
Total 63 |100.0 126 |100.0

Chi-Square =0.51 df=2 p-value = 0.774
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Table no. (5.16) indicates, comparison of anti- HBslleweans by one- way ANOVA
(include scheffe- Post Hoc test) for categories offohysinfection: children who were
vaccinated and with out a history of infection througleomation (mean= 169 mlu/ml) is
higher than those with respiratory infection (mean=nmi/ml) and diarrhea infection
(mean= 2 mlu/ml). The difference between means didreath a statically significant

level (p-value = 0.598).

Table No. (5.16)
Comparisons between Anti-HBs Levels (mlu/nlin History of

Infection and Nutritional status

Anti- HBs )
Health (Personal) Factors Mean ve?lue
(mlu/ml)

No History of infect. 169

History of Infection Diarrhea 2 0.598

Anti-HBs Levels Respiratory

(mlu/ml) 18
Under weight 7

Nutritional status | Normal 178 |0.170
Over weight 4

Table number (5.17) shows, multiple comparison between groyme- way ANOVA
(include Post Hoc test) that, the anti- HBs levelsamdifference between no infection
category and diarrhea category (164.8 mlu/ml) is the higndsle the mean difference
between no infection category and respiratory cateddry milu/ml) is the lowest.
Categories of history infection differ not staticalygnificant from each other's, for

example no infection category differed not staticatiynificant from diarrhea category (p-
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value=0.683) and others categories. The researcher firdisagree with the findings of a

study by Blumberg, Dec, 2005, Couples in which mother isipesinti-HBs have

Table No. (5.17)
Multiple Comparisons between Categories of History Infection

on Anti- HBs Level

Anti- HBs

. : Mean
(I)|::=§éﬁgyn0f (J)|r|;]|‘§ég(r)yn0f Difference| p- value

(mlu/ml)

(I-9)
No infection | Diarrhea 164.8 0.683
No infection | Respiratory 4.7 0.997
Diarrhea Respiratory -160.0 0.721

children with lower sex ratios than either carriersuninfected couples. In addition to, a
study by Seung-Dae, et al, April, 2007, where was a sigmicéP-value < 0.05) higher
proportion of subjects in the Celiac disease group (53.9%él i respond to HB vaccine

compared with controls (11.1%).

5.2.2.4 Anti- HBs Level and Nutritional status:

From the finding in table no. (5.18), most of cases wills normal status (96.8%), over

weight (2.0%), while no case reported under weight.

As shown in table no. (5.16), comparison of anti- H8&l means by one- way ANOVA
(include scheffe- Post Hoc test) for nutritional statilsldren with normal weight (mean =
178 mlu/ml) was higher than those with abnormal weightzder weight (mean= 7
mlu/ml) and over weight (mean= 4 mlu/ml). The differebheénveen means does not reach

statically significant level (p-value= 0.170).
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Table No. (5.18)

Relationship between Anti- HBs and Nutritional status

Subject
Nutritional status Case Control
No % No %
Under weight 0 0 7 5.6
Normal 61 | 96.8 117 92.9
Over weight 2 3.2 2 1.6
Total 63 [100.0 126 |100.(¢

Table no. (5.19) shows multiple comparison between group®ngy way ANOVA
(include Post Hoc test) that: the anti- HBs levelamdifference betweeunnder weight

status and over weight status (256.9 miu/ml) is the higiwbde the mean difference

Table No. (5.19)

Multiple Comparisons between Nutritional status on Anti-HBs Level

Mean
Anti- HBs
(I) nutritional |(J) nutritional Mean _ value
status status Difference| P
(mlu/ml)
(1-J)
Under weight Normal 162.1 0.282
Under weight Over weight 256.9 0.300
Normal Over weight 94.9 0.776

between normal status and over weight status (94.9 mlignthe lowest. Nutritional
status of children differ not statically significanbrin each others, for example Under
weight status differed not statically significant fromrmal status (p- value = 0.282) and

others nutritional status.
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between normal status and over weight status (94.9 mlignthe lowest. Nutritional
status of children differ not statically significanbrin each others, for example Under
weight status differed not statically significant fromrmal status (p- value = 0.282) and

others nutritional status.

5.2.2.5 Anti- HBs Level and Feeding during Immunization:

Table no. (5.20) shows, the cases of children who getsbifeeding during immunization
(82.5%) are higher than by breast and artificial (17.5%)e difference between the two

groups did not reach a statically significance level (peva 0.893).

Table No. (5.20)

Anti- HBs and Feeding during immunization

Subject
Feedlng du_nng Case Control
Immunization
No | % No | %
Breast 52| 82.% 10881.7

Breast + Artificial| 11 | 17.5| 23| 18.3

Total 63 | 100.0 126 {100.0

OR=1.06 CI=0.47-2.33 P-value=0.893
Table no. (5.14) illustrates that, the mean for childveho got feeding during
Immunization by breast (193 miu/ml) was slightly higheartloy breast and artificial (181
miu/ml) on their response to HB vaccination. The diffee between two means did not
reach a statically significant level (t= 0.23, p-value818). The findings disagree with a
study by Hill, et al, 2002, None of the 101 breast-fed isfamd (3%) formula-fed infants

were positive for HBsSAg after the initial vaccinatiseries (P-value = 0.063).
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5.2.2.6 Anti- HBs Level and Suffering from adverse event aftaraccine:

98.4% of cases compared to 99.2% of the controls are sgffeom adverse event after
vaccine, while 1.6% of cases compared to 0.8% of theraerdirte not suffering from
adverse event after vaccine. This difference betwbentwo groups did not reach a

statistically significant level (p-value = 0.615), thipmesented in table no. (5.21).

Table No. (5.21)

Anti- HBs and Suffering from adverse event after vaccine

ject
Suffering from Subjec
adverse event Case Control
after vaccine
No % No %
Yes 62 98.4 125 99.2
No 1 1.6 1 0.8
Total 63 100.0 126 100.(

OR=050 CI=0.03-8.06 P-value=0.615
Table no. (5.14) indicates, the mean for children whoeveeiffering from adverse event
after vaccine (189 mlu/ml) was lower than who are B8@0(mlu/ml) on their response to
HB vaccination, the difference between the two mehasiot reach a statically significant
level (t= 0.97, p-value= 0.336). This means that in HB imation, there is no effect on
response to HB vaccination from adverse event afiecine, if it is happen. This agree
with a study result by Alper, et al, 1989, where rare amgbrtant adverse events are

reported only after a large use of the new product.
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5.2.3 Immunization factors for non- response to HB vaccination:

In this section, the researcher will study the distidn of cases by some of immunization
factors that may be cause of a poor response to HBnation in Gaza governorates, such
as the number of vaccination doses, a delay in receivstgdbse of vaccine, interval

between 1st and 2nd dose, interval between 2nd and 3ed Dosé¢ime between 3ed dose

of vaccine and taking blood sample, the cold chain systeraccines, the manufacture

and change of lots number of vaccines which includenot®of 1st, 2nd and 3ed vaccine.

5.2.3.1 Correlation between Anti- HBs Level and five predicir factors:

According to table no. (5.22) the regression of Anti- HBsel on five predictor factors,

which included (age at immunization) interval from bidHirst vaccine, interval between

Table No. (5.22)

Correlation between Anti- HBs Level and five predictor fators

Anti- HBs
Level

Model Adjusted
(Predictors) t |p-valuel R Sqliare F |p-value
(Constant) -0.3040.761
Interval from birth to 1st 1372| 0.172
vaccine in days ' '
Interval between 1st and 218 744 0.458
dose in days ' '
Interval between 2nd and 36(51200 0.842 0.25Q 0.037 12.4350.036
dose in days ’ '
Interval between last
vaccination dose and Blood2.280 0.024
sample testing date in months
Age at blood sample drawah 792! 0.075

in months
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1st and 2nd dose, interval between ed and 3ed dose, ag®dtshlmple drawal and the
interval between last vaccination dose and Blood sategténg date, accounted for 3.7%
of the variance and was not significant at the I¢pelalue= 0.036). Anti- HBs Level is
not correlated by the interval from birth to firsocine (p-value= 0.172), interval between
1st and 2nd dose (p-value= 0.458) and interval between 2nd and Sedwealue =
0.842). and age at blood sample drawal (p-value= 0.075) but tedrelgatively with the

interval between last vaccination dose and Blood satepteng date (p-value= 0.024).

In studying the delay in receiving the 2nd dose of vactimeresearcher finding disagree
with a study result in Gambia by Inskip, et al, 1991, whieeee was some indication that a
delay in receiving the 2nd dose of vaccine led to a malgitower response. But, in
studying factors influencing Anti-HBs, the result showatfithe dominant effect was the
time between the last doses of vaccine and takinglologl lsample. The study result agree
with other studies; one in Palestine by Kuhail, EI-d&wy & Ahmed, 2000, where Anti-
HBs among the immunized children were lower in the olalge group (> 36 months).
Other in Egypt, by EI-Sawy & Mohamed, 1999, where the réiffees in sero-protection
rates were highly significant (p-value= 0.0097) and there avagynificant association
between the time lapse since the last vaccine dasehansero-protection rate (p-value=
0.00028), where the longer the time lapse after vaccindtienlower the sero-protection
rate. In addition to the findings of a study in Isragl@wold, et al, 2003, where children
divided into three groups according to the time elapsed smoanation, the finding was

the Anti-HBs levels declined with time (p-value < 0.009).

5.2.3.2 Anti- HBs Level and Lots number of 1st vaccine dose:

From table no. (5.23), in the first HB vaccine dose, lighest percentage of cases was

vaccinated by Lot No. ENG3166A3 (46%), while the lowestLby No. ENG3321A3
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(15.9%). The difference between the three lot numbeds ndit reach a statically

significant level (p-value = 0.107).

Table No. (5.23)

Relationship between Anti- HBs and Lots number of 1st des

Subject

1%

Lots number of 1st dose Case Control

No % No %

Lot No. ENG3166A3 29 46.0 39 31}0

Lot No. ENG3171A3 24 38.1 66 52}4

Lot No. ENG3321A3 10 15.9 21 16{7

Total 63 100.0 126 |100.¢

Chi-Square = 4.47 df =2 p-value = 0.107
Table no. (5.24) indicates, comparison of anti- HBslleweans by one- way ANOVA
(include scheffe- Post Hoc test) for Lots number ofvisicine dose: children those were
vaccinated by Lot No. ENG3321A3 (mean= 236 mlu/ml) was highear those vaccinated
with others lots numbers.The difference between means does not reach a #yatica
significant level (p-value= 0.180). We conclude that, m first vaccine dose what ever

the lot number of the vaccine was, the response todd¢Bination was not affected.

Table number (5.25) shows multiple comparison between groymse- way ANOVA
(include Post Hoc test) that: the anti- HBs levelsamelifference between Lot No.
ENG3166A3 and Lot No. ENG3321A3 was the highest (96.1 miu/ml)ewhg mean
difference between Lot No. ENG3171A3 and Lot No. ENG3321A3 tiwadowest (22.3

miu/ml). Lots number of First vaccine dose differ atatically significant from each
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Table No. (5.24)

Comparisons between Anti-HBs Levels (mlu/njlin Lots
Numbers of 1st, 2nd, 3ed dose

o Anti- HBs
Immunizational factors p-
Mean
value

(mlu/ml)

Lot No. ENG3166A3 140

Lots no. of 1st dose Lot No. ENG3171A3 214 0.180

Lot No. ENG3321A8 236

Lot No. ENG3166A3 159

Anti-HBs Levels

(miumly | oS no-of2nddosg o o EnGa171A3 197 | 0489
Lot No. ENG3321A3 220
Lot No. ENG3166A3 35
Lot No. ENG3171A3 183

Lots no. of 3ed dose 0.268

Lot No. ENG3321A8 194

Lot No. ENG3422A8 222

others, for example Lot No. ENG3166A8fered not statically significant from Lot No.

ENG3171A3 (p- value = 0.220) and others lots numbers of ficstina dose.

Table No. (5.25)

Multiple Comparisons between Lots no. of 1st dose on AntHBs Level

Anti- HBs
Mean
(I) Lots number of 1st| (J) ) Lots number of 1st Difference | p-value
dose dose
(mlu/ml)
(I-9)
Lot No. ENG3166A3| Lot No. ENG3171A3 -73.8 0.22(
Lot No. ENG3166A3| Lot No. ENG3321A3 -96.1 0.243
Lot No. ENG3171A3| Lot No. ENG3321A3 -22.3 0.920
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5.2.3.3 Anti- HBs Level and Lots number of 2nd vaccine dose:

Table no. (5.26) demonstrates, in the second HB vaduse, the highest percentage of

cases was vaccinated by Lot No. ENG3171A3 (47.6%), whilelawest by Lot No.

ENG3321A3 (20.6%).

statically significant level (p-value = 0.699).

Table No. (5.26)

The difference between the three lotdbetsrdid not reach a

Relationship between Anti- HBs and Lots number of 2nd das

Subject
Lots number of 2nd dosé Case Control
No % No %

Lot No. ENG3166A3 20 31.7 33 26.2
Lot No. ENG3171A3 30 47.6 67 53.2
Lot No. ENG3321A3 13 20.6 26 20.6
Total 63 100.0 126 100.0

Chi-Square = 7.2 df =2 p-value = 0.699

Table no. (5.24) illustrates, comparison of anti- HBglleneans by one- way ANOVA
(include scheffe- Post Hoc test) for Lots no. of 2ncciree dose: children those vaccinated
by Lot No. ENG3321A3 with mean (220 mlu/ml) was higher tHaosé vaccinated with
others lots numbers. The difference between meansme®ach a statically significant
level (p-value= 0.489). We can conclude that, in the 2ndinaclose what ever the lot

number of the vaccine was, the response to HB vaaminaas not affected.

Table number (5.27) shows, multiple comparison between groyme- way ANOVA

(include Post Hoc test) that: the anti- HBs levelsamealifference between Lot No.
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ENG3166A3 and Lot No. ENG3321A3 was the highest (60.7mlu/ml), vthéemean
difference between Lot No. ENG3171A3 and Lot No. ENG3321A3 tiwadowest (22.6
miu/ml). Lots number of second vaccine dose differ statically significant from each
others, for example Lot No. ENG3166A8fered not statically significant from Lot No.

ENG3171A3 (p- value = 0.702) and others lots numbers of secaenthealose.

vaccine dose differ not statically significant fromcleaothers, for example Lot No.
ENG3166A3differed not statically significant from Lot No. ENG3171AB- value =

0.702) and others lots numbers of second vaccine dose.

Table No. (5.27)

Multiple Comparisons between Lots no. of 2nd dose on AntHBs Level

Anti- HBs
Mean
() Lots number of 2nd| (J) ) Lots number of 2nd Diff |
dose dose ifference| p- value
(mlu/ml)
(I-9)
Lot No. ENG3166A3| Lot No. ENG3171A3 -38.1 0.702
Lot No. ENG3166A3| Lot No. ENG3321A3 -60.7 0.555
Lot No. ENG3171A3| Lot No. ENG3321A3 -22.6 0.904

5.2.3.4 Anti- HBs Level and Lots number of 3ed vaccine dose:

From table no. (5.28), in the third HB vaccine doseigbest percentage of cases was
vaccinated by Lot No. ENG3166A3 (46.0%), while the lowestLbly No. ENG3166A3
(4.8%). The difference between the four lots numbersdideach a statically significant

level (p-value = 0.579).
Table no. (5.24) shows, comparison of anti- HBs levehms by one- way ANOVA

(include scheffe- Post Hoc test) for Lots number ofdtivaccine dose: children who
vaccinated by Lot No. ENG3422A3 with mean (222 miu/ml) waghdn than those
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vaccinated with others lots numbers. The differencevden means did not reach a

statically significant level (p-value= 0.268).
Table No. (5.28)

Relationship between Anti- HBs and Lots number of 3ed des

Subject
Lot number of 3ed dose Case Control
No % No %
Lot No. ENG3166A3 3 4.8 2 1.6
Lot No. ENG3171A3 29 46.0 55 437
Lot No. ENG3321A3 18 28.6 42 333
Lot No. ENG3422A3 13 20.6 27 214
Total 63 100.0 126 | 100.0

Chi-Square = 1.97 df=3 p-value = 0.579

Table number (5.29) shows, multiple comparison betweeupgrby one- way ANOVA

Table No. (5.29)

Multiple Comparisons between Lots no. of 3ed dose on AntHBs Level

Anti- HBs
Mean
() Lots ng(r)r;téer of 3ed| (J)) Lots (rjl(l;;neber of 3ed Difference| p- value
(mlu/ml)
(1-J)
Lot No. ENG3166A3| Lot No. ENG3171A3 -148.7 0.685
Lot No. ENG3166A3| Lot No. ENG3321A3 -159.0 0.645
Lot No. ENG3171A3| Lot No. ENG3321A3 -187.8 0.526
Lot No. ENG3171A3| Lot No. ENG3321A3 -10.4 0.997
Lot No. ENG3171A3| Lot No. ENG3422A3 -39.2 0.898
Lot No. ENG3321A3| Lot No. ENG3422A3 -28.8 0.963
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(include Post Hoc test) that: anti- HBs levels meafferénce between Lot No.
ENG3171A3 and Lot No. ENG3321A3 was the highest (187.8mlu/ml), widemean
difference between Lot No. ENG3171A3 and Lot No. ENG3321A3 tiwadowest (10.4
miu/ml). Lots numbers of thirdaccine dose differ not statically significant fronclea

other's, for example Lot No. ENG3166A8fered not statically significant from Lot No.

ENG3171A3 (p- value = 0.685) and others lots numbers of thidneadose.

Generally

The researcher findings show that, the manufacture lzanahge of lots number of vaccines
had no effect on response to HB vaccination in Gazergorates. This for Palestinian
children in Gaza Governorates aged 18-30 months old, ahidne born after Sept. 2000
and had completed their immunization program at 15 monthgeof
5.2.4 Environmental factors for non- response to HB vaccination
In this section the researcher will study the distidyubf cases by some of environmental

factors which, may affect response to HB vaccinafiorGaza governorates, season of
vaccine which include season of 1st, 2nd and 3ed immumzaitid sewage net in area.

5.2.4.1 Anti- HBs Level and Seasons of 1st dose of vaccine:

Table No. (5.30)

Relationship between Anti- HBs and Seasons of 1st dose

Subject
Seasons o
1st dose Case Control
No % No %

Winter 22 34.9 35 27.8
Spring 21 33.3 31 24.6
Summer 8 12.7 30 23.8
Autumn 12 19.0 30 23.8

Total 63 100.0 126 100.0
Chi-Square = 4.88 df=3 p-value = 0.181
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From table no. (5.30), in the 1st dose, the highest prgerof cases was vaccinated in
winter (34.9%), while the lowest in summer (12.7%). THiemince between the seasons

did not reach a statically significant level (p-valu.£81).

As shown in table no. (5.31), comparison of anti- H8&l means by one- way ANOVA

(include scheffe- Post Hoc test) for seasons ofitsieviaccination dose: children those

Table No. (5.31)
Comparisons between Anti-HBs Levels (mlu/mlin

Seasons of 1st, 2nd, 3ed dose

Environmental factors Anti-HBs
Mean | p-value
(mlu/ml)
Winter 193
$eSpring 169
Seasons of 1st doge® 0.938
Summer 205
Autumn 202
Winter 180
Anti-HBs Levels )
(miu/ml) L >Pring 191
Seasons of 2nd dose 0.901
Summer 183
Autumn 223
Winter 196
L Spring 206
Seasons of 3ed dose> 0.946
Summer 195
Autumn 173

were vaccinated in summer (mean = 205 mlu/ml) was highen bthers, who were

vaccinated in other seasonsThe difference between means did not reach statically
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significant level (p-value= 0.938). We can conclude thathe first vaccine dose what

ever the season of vaccination was, the respond8 teaccination was not affected.

Table number (5.32) shows, multiple comparison between groyme- way ANOVA
(include Post Hoc test) that: the anti- HBs levelsamelifference between spring and
summer was théighest (35.5 mlu/ml), while the mean difference betws@mmer and
autumn (2.5 mlu/ml) was the lowest. Seasons of firstina dose differ not statically
significant from each others, for example wirdéfered not statically significant from

spring (p- value = 0.974) and others seasons of firstnedase.

Table No. (5.32)

Multiple Comparisons between Seasons of 1st dose on AntiBsl Level

Anti- HBs
Mean
() sezs(,)c')sr; of 1st (J) segzgg of 1st Difference | p- value
(mlu/ml)
(I-9)
Winter Spring 23.8 0.974
Winter Summer -11.6 0.998
Winter Autumn -9.2 0.999
Spring Summer -35.5 0.942
Spring Autumn -33.0 0.948
Summer Autumn 2.5 1.000

5.2.4.2 Anti- HBs Level and Seasons of 2nd dose of vaccine:

From table no. (5.33), in the second HB vaccine dosehitfhest percentage of cases was
vaccinated in spring (31.7%), while the lowest in autumn7&2. The difference between

the seasons did not reach a statically significas Ig+value = 0.840).
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Table no. (5.31) shows, comparison of anti- HBs levehms by one- way ANOVA

(include scheffe- Post Hoc test) for seasons ofebersd vaccination dose: children those
Table No. (5.33)

Relationship between Anti- HBs and Season of 2nd dose

Subject
Seasons of

2nd dose Case Control

No % [No| %
Winter 19 30.2 3427.0
Spring 20 31.1 3729.4
Summer 16 25.4 3B26.2
Autumn 8 12.7 22175
Total 63 |[100.0126|100.0

Chi-Square =0.84 df=3 p-value =0.840

vaccinated in autumn (mean = 223 mlu/ml) was higher thar®thho vaccinated in

Table No. (5.34)

Multiple Comparisons between Seasons of 2nd dose on AntiB Level

Anti- HBs
Mean
() seaDsgsneof 2nd(J) segzgg of 2n jDifference p- value
(mlu/ml)
(I-9)
Winter Spring -10.9 0.997
Winter Summer -3.6 1.000
Winter Autumn -43.0 0.918
Spring Summer 7.3 0.999
Spring Autumn -32.2 0.962
Summer Autumn -39.4 0.938
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others seasons. The difference between means digadi statically significant level (p-
value= 0.901). We can conclude that, in the second vactase response to HB

vaccination did not affected by season of vaccination.

Table number (5.34) show, multiple comparison between grbypsne- way ANOVA

(include Post Hoc test) that: the anti- HBs levelsameéifference between winter and
autumn was the highest (43.0 miu/ml), while the mean diifex between winter and
summer (3.6 mlu/ml) was the lowest. Seasons of secandine dose differ not a
statically significant from each others, for exampieater differed not statically significant

from spring (p- value = 0.997) and others seasons oVérstine dose.

5.2.4.3 Anti- HBs Level and Seasons @ded dose of vaccine:

Table no. (5.35) illustrates, the highest percentage sdscavas vaccinated in autumn
(36.5%), while the lowest in winter (12.7%). The diffexerbetween the seasons did not

reach a statically significant level (p-value = 0.158).

Table No. (5.35)

Relationship between Anti- HBs and Seasons of 3ed dose

Seasons Subject
of
3ed dos

Case Control

No % No %
Winter 8 12.7| 30 | 23.8
Spring 12 19.0 31| 24p
Summen 20 31.7] 30| 23.§
Autumn 23 36.5 35| 27.8

Total 63 |100.0 126 | 100.(

Chi-Square =5.19 df=3 p-value =0.158
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As shown in table no. (5.31), comparison of anti- H8&l means by one- way ANOVA
(include scheffe- Post Hoc test) for seasons of hivel vaccination dose: children those
were vaccinated in spring (mean = 206 miu/ml) was highean tthers who vaccinated in
others seasons. The difference between means dickacit a statically significant level
(p-value= 0.946). We camonclude, third vaccine dose what ever the season of

vaccination was, the response to HB vaccinationneasffected.

Table number (5.36) shows, multiple comparison between groyme- way ANOVA
(include Post Hoc test) that: the anti- HBs levelsamelifference between spring and
autumn was the highest (33.7 miu/ml), while the mean diifeg between winter and
summer (1.9 mlu/ml) was the lowest. Seasons of thirdimaalose differ not a statically
significant from each others, for example wirdéfered not statically significant from

spring (p- value = 0.999) and others seasons of firstnedase.

Table No. (5.36)
Multiple Comparisons between Seasons of 3ed dose

on Anti- HBs Level

Anti- HBs
Mean
(I) season of 3ed (J) season of 3ed Difference - value
dose dose (mlu/ml) P

(I-9)
Winter Spring -10.0 0.999
Winter Summer 1.9 1.000
Winter Autumn 23.9 0.980
Spring Summer 11.8 0.997
Spring Autumn 33.7 0.941
Summer Autumn 21.9 0.980
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In studying the seasonal variation as a factor inflignantibody response to HB vaccine,
the researcher findings was what ever the seasoaasination was, the response to HB
vaccination was not affected. This findings agree witd study result conducted by
(Inskip, et al, 1991), in Gambia, where there was natefte seasonal variation, season of

birth, or season of 1st immunization.

5.2.4.4 Anti- HBs Level and Sewage net in the area:

It is clear from table no. (5.37) that, the percentalgeases from areas with sewage net

(79.4%) was higher than areas with out (20.6%).

Table No. (5.37)

Anti- HBs and Sewage net in the area

Subject
Sewage net s Case Control
the area
No % No %
Yes 50 79.4 100 79.4
No 13 20.6 26 20.6
Total 63 100.0 126 100.0

The mean for children who lives in places have negvaage net (227 miu/ml) was higher

Table No. (5.38)

Comparisons between Anti-HBs and Sewage net in the area

Anti-HBs Groups |Mean| t |p-value

S ti Present 182
ewage netin 0.95/ 0.344

the area Not-presenf 227
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than with a sewage net (182 miu/ml) on their respondgd¢Bovaccination, as recorded in
table no. (5.38). the difference between the two mdahsot reach a statically significant
level (t= 0.95, p-value= 0.344). We conclude that, the presenabsence of sewage net

have not effect on response to HB immunization.

Generally

In studying the seasonal factor as apredictive fact@r poor response to HB vaccination,
the researcher findings was what ever the seasoaasination was, the response to HB
vaccination was not affected. This findings agree witd study result conducted by
Inskip, et al, 1991, in Gambia, where there was no efeceasonal variation, season of
birth, or season of 1st immunization. While disagreéhwhe findings of a study in
Mongolia by Davaalkham, et al, 2007, where, administratioHB vaccine during winter
is animportant predictor of the low effectiveness of vaationin rural Mongolia, the
result was in rural areas, the frequency of immunity iadulsy vaccine was significantly
lower among those with winter administration of bitiB than those vaccinated during

non-winter months (p = 0.007). However, this differenaes wot evident in urban areas.
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Chapter Six

Conclusion and Recommendation
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Chapter Six

Conclusion and Recommendation

6.1 Conclusion

In an attempt to study the evaluation of Hepatites Bummnation program for children in
Gaza governorate, Palestine, 2007, the current study wdsicted as a part of my study

at school of public health.

The study findings might help in determining the associteidrs lead to a poor response
for HB vaccination among vaccinated children in year 280d continue monitoring the

immunization program and adopting suitable polices for pterenf HBV.

Globally, several factors that increase the riskhah-response to HBV vaccination have
been identified: male gender, area of residence, etlifecences. The manufacture and
change of lots no. of vaccines (1st, 2nd & 3ed) dosedeldy in receiving the 1st dose of
vaccine, interval between the 1st and 2nd doses, ihteet@een the 2nd and 3rd doses,
the time between the last dose of vaccine and takiagbkbod sample. In addition to
seasonal variation, season of birth, 2nd and 3ed imntiomz&BsAg status of the mother

and the age at vaccination.

In this study some of these factors have been studied, found that, most are not
statically significant on non-response to HB vacammgtwhile the dominant effect was the
time between the last dose of vaccine and taking thedbsample, which was statically

significance (p-value = 0.024).

98



Tentatively This study could be a model to study and defieerisk factors, which may
affect non-response to HB vaccination in developing mamty as Gaza governorates.
Such study and similar studies will help in institute susfoésntervention program to
reduce the non- respondent percentage of infants to E@negion in Gaza, Palestine and

other similar countries.

6.2 Recommendation

1. People must be aware about risk factors, that inctbasesk of non-response to
HB vaccination on infants in Palestine.

2. Assessing policy, to keep the vaccination files as lormgpasible or to
computerize the data.

3. To continue monitoring the EPI and ensure cold chain systeservation.

4. We rcommend to follow the different opptions of HBnmmnization, which
recommended by WHO for detecting HBeAg-positive mothers.

5. We rcommend to follow other opptions of WHO immunizatgolicy for HB, that
will help in decreasing the incidence and prevalence of HBPalestine, and in
reducing the percentage of the non-respondent infantdastiPa.

6. To assess a strtigy to follow up after immunization femg a poster dose in case

of vaccine failure.

6.3 Future Research Recommendation

1. Risk factors associated with non-response to HB vasomat Palestine.
2. The prevalence of HBsAg among pregnant women in Palestine
3. HBsAg- Mother, as a predictive factor of non-responsdB vaccination on

infants in Palestine.

99



Refernces

Akhtar, S., Muhammad, Y., Salman, A., Farrukh, H., &ffH. (2005). Epidemiologic
study of chronic HB virus infection in male voluntedoddl donors in Karachi, Pakistan
BMC Gastroenterol. 2005; 5: 26.

(http: //www.pubmed central.nih.gov/ fprender fcgscessed at 10.8.2006).

Al- Faleh, F., Ayoola, E., Arif, M., Ramia, S., Aashd, R., Al-Jeffry, M. (1992). Sero
epidemiology of HB virus infection in Saudi Arabian chédr a baseline survey for mass
vaccination against HB. J Infect 1992; 24;197-206.

Al- Faleh, F., Arif, M., Al-Jeffri, M., Ramia, SAI-Rashed, R., Rezeig, M. (1999). Sero-
epidemiology of HB virus infection in Saudi children 8 ygeafter a mass HB vaccination
program. J Infect 1999; 38:167-170.

Alper, C., Kruskall, M., Marcus-Bagley, D., Craven, Xatz, A., Brink, S. (1989).
Genetic prediction of nonresponsiveness to HB vactliengl J Med 1989;321:708-12.

Alter, M. & Margolis, H. (1990). The emergence of HBaasexually transmitted disease.
Med Clin North Am 1990;74:1529-1541.

Ammon, A., Reichart, P., Pauli, G., Petersen, L. (208B.and C among Berlin dental
personnel: incidence, risk factors, and effectivenessbasrier prevention measures.
Epidemiol Infect 125: 407-413.

Andre, F. & Zuckerman, A. (1994). Review: protective affig of HB vaccine in
neonates. Journal of Medical Virology, 1994, 44: 144-151.

Baddoura, R., Haddad, C. & Germanos, M. (January, 2002). ndEBCaseroprevalence in
Lebanese population Eastern Medite. Health Journal Vo#jmi®.1, January 2002.

Baeumler, W., Eibler, E., Hohenleutner, U., Sens3agur, J., Landthaler, M. (2000). Q-
Switch laser and tattoo pigments: first results ofdhemical and Photophysical analysis
of 41 compounds. Lasers Surgical Medicine Journal. 26 (1): 13

100



Banatvala, J. & Van Damme, P. (2003). Hepatitis B veecddo we need boosters? Viral
Hepat 2003;10:1-6.
(http://www.blackwells-ynergy.com/openurl?genre=articleaaccessed at28.10.2007)

Batista, S., Andreasi, M., Borges, A., Lindenberg, 3ilva, A., Fernandes, TH., Pereira,
E., Basmage, E., Cardoso, D. (May, 2006). SeroposittiAiBV, vaccination coverage
and vaccine response in dentists from Campo Grande. MsimOswaldo Cruz, Vol.

101(3): 263-267, May, 2006.

Beutels, P. (2001). Economic evaluations of HB immurupataglobal review of recent
studies (1994-2000). Health Econ 2001;10: 751-774.

Blumberg, B. (Dec, 2005). Sex differences in responsespathis b virus. Arthritis &
Rheumatism, Volume 22, Issue 11, Pages 1261 — 1266, Dec, 2005
(http://www.interscience.wiley.com/cgi-bin/abstraatcessed at, 31.10.2005).

Bonanni, P. , Pesavento, G., Boccalini, S., BecAin(2003). Perspectives of public
health: present and foreseen impact of vaccination tlen epidemiology of HB.
Department of Public Health, University of Florendgale G.B. Morgagni 48, 50134
Florence, Italy Journal of Hepatology 39 (2003) S224-S229.

Bonanni, P., Colombai, R., Gasparini, R., Lo Nostg, Tiscione E, Tomei A. (1999).
Impact of routine infant and adolescent HB vaccinatiomuscany, Central Italy. Pediatr
Infect Dis J 1999;18: 677—-682.

Busek, S., Baba, E., Filho, H., Pimenta, L., SalomépCorréa-Oliveira, R., Oliveira, G.
(2002). Hepatitis C and HB Virus Infection in Differenendodialysis Units in Belo
Horizonte, Minas Gerais, Brazil. Mem Inst Oswalda£;rRio de Janeiro, 97(6): 775-778.

Carrilho, F., Moraes, C., Pinho, Megllo, 1., Bertolini, D., Lemos, M., Moreira, R.,a@8sit,
L., Cardosol, R., Ribeiro-dos-Santos, G., Da Silva(2004). HB virus infection in
Haemodialysis Centres from Santa Catarina State h8ouBrazil. Predictive risk factors
for infection and molecular epidemiology. BMC Public Hle&004, 4:13.

101



CDC. (1989). Guidelines for prevention of transmissionhaman immunodeficiency
virus and HB virus to health-care and public-safety warkBitMWR 1989;38 (suppl. No.
S-6):1-37.

CDC, ACIP. (1994). Centers for Disease Control and dmntn. General
recommendations on immunization: recommendations ef Atvisory Committee on
Immunization Practices (ACIP). Morbidity and Mortal¥yeekly Report, 1994, 43(No.
RR-1): 14-15.

CDC, MMWR. (1995). Centers for Disease Control and éhgen, Update:
recommendations to prevent HBV transmission, UniteteSt MMWR 1995;44:574-5.

CDC, preview. (2000). _(http://www.cdc.gov/mmwr/preview/mrntmaml/mm5125a3.htm
accesseed at 27.11.2006).

CDC. (September, 2003). "Global progress toward univehddhood HB vaccination,”
Morbidity and Mortality Weekly Report, 52(36):868-870, September 2003.
(http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5236aaccesseed at 27.11.2006).

CDC. (2004). HB. Epidemiology and Prevention of Vaccieeventable Diseases the
Pink Book 8th ed. 8th ed. CDC; 2004.

CDC. (2005). Hepatitis surveillance: report number 60. AdlaGA: US Department of

Health and Human Services, Public Health Service, CDG05.

CDC, MMWR. (2005). National, state, and urban area mation coverage among
children aged 19-35 months—United States, 2004. MMWR 2005;54:717-21.

Chang, M., Chen, C., Lai, M., Hsu-Mei, H.., Tzee-Chung, Man-Shan, K., Der-Cherng,
L., Wen-Yi, Sh., Ding-Shinn, Ch. (1997). Universal HBaceination in Taiwan and the
incidence of hepatocellular carcinoma in children,” NEngland Journal of Medicine,
336:1855-1859,1997.
(http://content.nejm.org/cgi/content/abstract/336/26/1886essed at 27.11.2006).

Chen, H., Chang, M., Ni, Y., Hsu, H., Lee, P., Lee,, Chen, D. (1996).
Seroepidemiology of HB virus infection in children: tgears of mass vaccination in
Taiwan. J Am Med Assoc 1996;276: 906—908.

102


http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5125a3.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5236a5.htm
http://content.nejm.org/cgi/content/abstract/336/26/1855

China. (2004). International Review of the expanded progmanmmunization (EPI) in
CHINA, 2004
(www.wpro.who.int/sites/epi/documents/DOC_CHN_Intl_EPI_Bexi4.pdf.htm,
accessed at 20.6.2007)

Chisari, F. & Ferrari, C. (1997). Viral Hepatitis. In:atdanson N et al., eds. Viral
Pathogenesis, Philadelphia, Lippincott - Raven, 1997:745-778,6.

Courseget, P. & Kane, M.. (1993). Overview of clinidaldges in developing countries.
In: Ellis RW, ed. HB vaccines in clinical practiceeWM York, Marcel Dekker, 1993: 209-
228.

Davaalkham, D., Ojima, T., Wiersma, S., LkhagvasurenNymadawa, P, Uehara, R.,
Watanabe, M., OKi, I., Nakamura, Y. (2007). AdministratéidB vaccine in winter as a
significant predictor of poor effectiveness of vacaoratin rural Mongolia: evidence from
a nationwide survey, Journal of Epidemiology and Commuiégith 2007; 61:578-584
(http://jech.bmj.com/cgi/content/full/61/7/578ccessed at 15.10.2007).

Da Villa, G. (2000). Rationale for the infant and ada@sosaccination programs in Italy.
Vaccine 2000;18:S31-4.

Da Villa, G., Sepe, A., Piccinino, F., Scolastico,(2002). Pilot project of universal HB
vaccination of newborns in a hyperendemic area: esitier 17 years. In: Margolis HS,
Alter MJ, Liang TJ, Dienstag JL, editors. Viral hepatiand liver disease. Atlanta:
International Medical Press; 2002. p. 258-60.

Da Villa, G., Sepe, A., Piccinino, F., Scolastico,, €usco, M., Piccinino, R. (1998).
Long-term epidemiological survey of HBV infection in gpkrendemic area (Afragola,
southern Italy): results of a pilot vaccination projeBes Virol 1998;149:263-270.

Darwish, M., Issa, S., Aziz, A., Darwish ,N., Sadim A. (1993). Hepatitis C and B
viruses, and their association with hepatocellular imanca in Egypt.
(http://www.emro.who.int/ncd/Cancer-egy-93-2.htmcess at 25.11.2006).

Davis, C., Gretch, D. & Carithers, R. (1995). HB armhgplantation. Infect Dis Clin
North Am 1995;9:925-41.

103


http://www.emro.who.int/ncd/Cancer-egy-93-2.htm

Devi, K., Singh, N., Mara, J., Singh, T., Singh, Y. (2008eroprevalence of HB virus
and Hepatitis C Virus among hepatic disorders and injeching users in Manipur- A
preliminary report. Ind J Medical Microbiol, 22(2):136-137.

Duval, B., Boulianne, N., De Serres, G., Laflamme, Dk Wals, P., Massé, R., Trudeau,
G., Delage, G., Desjardins, L. (2000). Comparative immumoitye under field
conditions of two recombinant HB vaccines in 8-10 y&dr-children. Vaccine 2000;
18:1467-1472.

El-astal, Z. & Edher, M. (2004). Prevalence of HB anér@ong Governmental Health
Worker in Southern Region of Gaza, Journal of the Isldumiversity of Gaza, Natural
science series volume 12, No. 1, Page 153-164, 2004.

El-Nawawy, A., et al. (1996). Maternal and neonatal gezw@ of toxoplasma and
cytomegalovirus (CMV) antibodies and HB antigens in ggpEan rural area. Journal of
tropical paediatrics, 1996, 42:154-7.

El-Sawy H. & Mohamed O. (1999). Long-term immunogenicityd eefficacy of a
recombinant HB vaccine in Egyptian children. Eastetediterranean Health Journal:
Volume 5, Issue 5, 1999, Page 922-932.
(http://www.emro.who.int/publications/emhj/0505/08.hixcessed at 8.5.2006)

Emmet, B., Lok, K., McMahon, B., Albert, M., Tong, Misai, N., Tung, B. (2004). HB
vaccine non- response.
(http://mwww.hepwatch.com/HBV%20Watch%20Januayyécessed at 21.9.2007).

Fabrizi, F., Poordad, F. & Martin, P. (2002). Hepatitisn€@ction and the patients with
end-stage renal disease. Hepat, 36(1): 3-10.

Fabrizi, F., Martin, P., Dixit, V., Bunnapradist, SDulai, G. (November,2004). Meta-
analysis: the effect of age on immunological responséiB vaccine in end-stage renal
disease. Alimentary Pharmacology & Therapeutics 20 (10),-1l@&2. Page 1053-1062,
November 2004.
(http://www.blackwell-synergy.com/doi/abs/10.1111/j.1365-2036.2004.02264ccessed
21.10.2005).

104


http://www.hepwatch.com/HBV+Watch+January+2004.htm

FitzSimons, D., Van, Damme, P., Emiroglu, N., Godal, Kane, M., Malyavin, A.
(2002). Strengthening immunization systems and introductiodB vaccine in central
and eastern Europe and the newly independent statesn®¥26€2;20:1475-1479.

Ganem, D. & Prince, A. (2004). HB virus infection— natuhgstory and clinical
consequences. N Engl J Med. 2004;350:1118-1129; erratum 2004:351:351.

Ganem, D. & Schneider, R. (2001). Hepadnaviridae: The &rasid Their Replication.
In: Knipe DM et al., eds. Fields Virology, 4th ed. Philati&, Lippincott Wiliams &
Wilkins, 2001:2923-2969.

Gatcheva, N., Vladimirova, N. & Kourtchatova. (1995). plementing universal

vaccination programs: Bulgaria. Vaccine 1995;13:5S82—-S83.

Gerlich, W. & Caspari, G. (1999). Hepatitis viruses ared dhfety of blood donations. J
Viral Hepat 1999;6(Suppl 1):6-15.

Gold, Y., Somech, R., Mandel, D., Peled, Y., Reif(Z003). Decreased immune response
toHB eight years after routine vaccination in Isra&tta Paediatrica 92 (10), 1158-1162.
(http://www.blackwell-synergy.com/doi/abs/10.1111/j.1651-2227.2003.tb02477 .X,
accessed at 20.5.2007)

Goldmann, D. (2002). Blood-borne pathogens and nosocarfeations. J Allergy Clin
Immunol 2002;110:S21-S26.

Goldstein, S., Alter, M., Willams, I., Moyer, L.,udson, F., Mottram, K. (2002).
Incidence and risk factors for acute HB in the Uniteateét, 1982—1998: implications for
vaccination programs. J Infect Dis 2002;185:713-7109.

Gruninger, S., Siew, C., Chang, S., Clayton, R., Kug Merrusio, A., Neidle, E. (1991).
HB, C and HIV infection among dentists. J Dent Redeafr 532.

Hadler, S. & Margolis, H. (1992). HB immunization: vaecitypes, efficacy, and
indications for immunization. In: Remington JS, SwalM, eds. Current topics in
infectious diseases (Volume 12). Boston, Blackwell Sifieublications,1992.

105



Harbarth, S., Szucs, T., Berger, K., Jig, W. (2000). &henomic burden of HB in
Germany. Eur J Epidemiol 2000;16:173-177.

Harpaz, R., McMahon, B., Margolis, H., Shapiro, C.yitda, D., Carpenter, G., Bulkow,
L., Robert, B. Wainwright, R. (2000). Elimination ofwehronic HB virus infections:

results of the Alaska immunization program. J Infect2i80;181:413—-418.

Healy, C., Cafferkey, M., Butler, K., Cabhil, I., Madrow, J., Philbin, M. (2001).
Antenatal HB screening, is there a need for a naltjpolicy? Irish Med J 2001;94:111-2.

Hill, J., Sheffield, J., Kim, M., Alexander, J., Sek¢ B., Wendel, G., (2002). Risk of HB
transmission in breast-fed infants of chronic HBrieas. Obstet Gynecol. 2002 Jun;
99(6):1049-52.

(http://acogjnl.highwire.org/cgi/content/abstract/99/6/104&essed at 15.10.2007)

Hollinger, F. & Liang, T. (2001). HB Virus. In: Knipe DM al., eds. Fields Virology,
4th ed., Philadelphia, Lippincott Willams &Wilkins, 2001:2971-3036, 1th wermission.

Hutin, Y. & Chen, R. (1999). Injection safety: a globhhllenge. Bulletin of the World
Health Organization, 1999, 77: 787-788.

Idilman, R., De Maria, N., Colantoni, A., Nadir, ADavid, H., Thiel, V. (2000). The
effect of high dose and short interval HBV vaccination individuals with chronic
hepatitis C, Hepatology 2000;31:230.

Inskip H., Hall A., Chotard, J., Loik, F., Whittle, K1991). HB Vaccine in the Gambian
Expanded Program on Immunization: Factors Influencingbadi Response. INSKIP et
al. Int. J. Epidemiol..1991; 20: 764-769

Italy, VHPB. (2003). Viral Hepatitis Prevention Boarde¥ention of viral hepatitis in
Italy: lessons learnt and the way forward. VHPB nmggtiCatania, Italy, November 7-8,
2002. Viral Hepatitis 2003; 11 (2).

Jack, A., Hall, A., Maine, N., Mendy, M., Whittle, K1999). What level of HB antibody
is protective? Infect Dis 1999;179:489-92.

106



Jafarzadeh, A., Khoshnoodi, J., Shayesteh, G., H&raMazaheri B., Fazel, S. (2004).
Differential Immunogenicity of A Recombinant HB Vagei in Iranian Neonates:
Influence of Ethnicity and Environmental Factors.\dl. 1 no. 2 Summer 2004.

Kane, A., Lloyd, J., Zaffran, M., Simonsen, L., Kamé. (1999). Transmission of HB,
hepatitis C and human immunodeficiency viruses through enggéctions in the
developing world: model-based regional estimates. Bulletinthe World Health
Organization, 1999, 77: 801-807.

Kane, M. (1995). Global program for control of HB infectiVaccine 1995;13:S47-9.

Kane, M. (1996). Global status of HB immunization. Lan&896, 348: 696.

Kao, J., Hsu, H., Shau, W., Chang, M., Chen, D. (200Inivddsal HB vaccination and
the decreased mortalita’ from fulminant hepatitis ifarits in Taiwan. J Pediatr
2001;139:349-352.

Kim, R., Brown, R., Terault, N., El-Serag, H. (2002). d&am of liver disease in the
United States: summary of a workshop. Hepatology 2002;36:227-42.

Kuhail, S., EI-Khodary, R. & Ahmed, F. (2000). Evaluat@imroutineHB immunization
in Palestine Eastern Mediterranddealth Journaly/ol. 6, No. 5/6, 2000 .

Kuhns, M., Kleinman, S., McNamara, A., Rawal, B.yr8l, S., Busch, M. (Jun, 2005).
Lack of correlation between HBSAg and HBV DNA levalshlood donors who test
positive for HBSAg and anti-HBc: implications for futundBV screening policy.

Transfusion. 2005 Jun;45(6):1039-40.

Lai, C., Ratziu, V., Yuen, M., Poynard, T. (2003). VikB. Lancet.2003; 362: 2089-
2094.

Law, J., Ho, J., Hoskins, P., Erb, S., Steinbrechér, Yoshida, E. (2005). Fatal
reactivation of HB post-chemotherapy for lymphoma kB surface antigen-negative,
HB core antibodypositive patient: potential implicatiorier future prophylaxis

recommendations. Leuk Lymphoma 2005;46:1085-9.

107



Lee, C., Huang, L., Chiang, B., Lee, P., Chi, W., @had. (1991). The protective
efficacy of recombinant HB vaccine in newborn infarof HB e antigen-positive-HB
surface antigen carrier mothers. Pediatric Infectiomsed®es Journal, 1991, 10: 299-303.

Liang, T. & Ghany, M. (2002). HB e antigen — the dangerowulg@me of HB. N Engl J
Med. 2002;347:208-210.

Lok, A. & McMahon, B. (2001). Chronic HB. Hepatology 2001;34: 12P5

Lok, A. & McMahon, B. (2004). Practice guidelines CommittédenericanAssociation
for the Study of Liver Diseases (AASLD). Chrohl8: update of recommendations.
Hepatology 2004; 39:841.

Lok, A. & McMahon, B. (2004). Chronic HB: update of recoemdations. Hepatology
2004,;39:857-61.

Lok, A., Mai-Tai Ng, M., Ching-Lung, L., Pul-Chee, W. (D&f)05). Response to
hepatitis B vaccine in family members of HBsAg carriedsurnal of Medical Virology.
Volume 19, Issue 1, Pages 33 — 39, Dec 2005
(http://www3.interscience.wiley.com/cgi-bin/abstraatcessed at 31.10.2006)

Losonsky G., Wasserman S., Stephens ., Mahoney fmstfong P., Gumpper K.,
Dulkerian S., West D., and Ira H. Gewolb I. (Februat999). HB Vaccination of
Premature Infants: A Reassessment of Current Recodatiens for Delayed
Immunization. PEDIATRICS Vol. 103 No. 2 February 1999, p. el4.

(http://pediatrics.aappublications.org/cgi/content/abstt@8t2/e14 accessed at 5.5.2006).

Maddrey, W. (2001). HB an important public health issue IGib 2001;47:51-55.

Magdzik, W. (2000). HB epidemiology in Poland, Central anddfasEurope and the
newly independent states. Vaccine 2000;18:S13-S16.

Mahoney, F. & Kane, M. (1999). HB vaccine. In: Plotl8#, Orenstein WA, eds.
Vaccines, 3rd ed. Philadelphia, W.B. Saunders Company, 1999:158-182.

108



Mahoney, F., Woodruff, B., Erben, J., Coleman, P. (1993valuation of a HB
vaccination program on the prevalence of chronic HBMction. Journal of Infectious
Diseases, 1993, 167: 203-207.

Mahoney, F., Stewart, K., Hu, H., Coleman, P., Altdr (2003). Progress toward the
elimination of HB virus transmission among The EASIryJ/ Journal of Hepatology 39
(2003) S3-S25 S23 health care workers in the United Statds.l#srn Med 1997;157:

2601-2605.

Margolis, H., Alter, M. & Hadler, S. (1997). Viral hejis. In Evans AS, Kaslow RA
(eds). Viral infections of humans. Epidemiology and aainfiFourth Edition). New York,
Plenum Publishing Corporation, 1997: 363-418.

Martin, B., Rowe, J., Kouides, P., DiPersio, (1995). HB reactivation following
allogeneic bone marrow transplantation: case repaitramiew of the literature. Bone
Marrow Transplant 1995;15:145-8.

Martinson, F., Weigle, K., Roycel, R., Weber, D., $Suwtan, CH., Lemon, S.. (1998).
Risk factors for horizontal transmission of HB viinsa rural district in Ghana. American
Journal of Epidemiology, 1998, 147: 478-487.

Mast, E, et al. (2004). HB Vaccine in: VACCINES 4th éthiladelphia:Saunders; 2004.

Mast, E., Weinbaum, M., Fiore, E., Alter, J., B&ll, Finelli, L., Rodewald, E., Douglas,
M., Janssen, S., WardV. (2003). HB vaccines. In: Plotkin SA, Orenstein WA eds.
Vaccines. 4th ed. Orlando, FL: W.B. Saunders Co.; 2003:299-337

Mcintyre, P. (1995). Acute HB infection [Lettet]lancet,1995345:261.

McMahon, B., Alward, W. & Hall, D. (1985). Acute HB virusfection: relation of age to
the clinical expression of disease and subsequent develbpirihe carrier state. Journal
of Infectious Diseases, 1985, 151: 599-603.

MEI-HWEI, CH. (2004). Poor response to HBV vaccinat@md strategies to enhance
immunogenicity, Journal of Gastroenterology and HepatoMgiume 19 Page S131.
December 2004.

109



Mele, A., Stroffolini, T. & Zanetti, A. (2002). HB iftaly: where we are ten years after

the introduction of mass vaccination. J Med Virol 2002; 67-443.

Metcalf, M., Brown, N., Peterson, S., Feld, A., Gdie, Kirk, J., Mabry, G. (1999).
Health care costs associated with chronic HB. Anedltd Syst Pharm 1999;56:232—-236.

Minuk, G., Bohme, C. & Bowen, T. (Jun, 1989). Passiveautiye immunization against
HB virus infection: optimal scheduling in healthy young #&luClin Invest Med 1989;
Jun;12(3):175-80.
(http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retei@db=PubMed&list_uids=27
43636&dopt=Abstractaccessed at 20.12.2006).

Moreira, R., Pinho, J., Fares, J., Oba, |., Satiadén (2003). Prospective Study of
Hepatitis C Virus infection in haemodialysis patienysnbonthly analysis of HCV RNA
and antibodies. Canadian J Microbiol, 49 (8):503-507.

Moulia-Pelat, J., Spiegel, A., Martin, P., Cardines,(B94). A 5-year immunization
field trial against HB using a Chinese hamster ovatlyreeombinant vaccine in French
Polynesian newborns: results at 3 years. Vaccine, 1994992502.

Nair, S., & Perrillo, R. (2003). HB and D.In: Ed Zakim Bgyer TD, eds. Hepatology: A
textbook of Liver Diseases. 4th ed. Philadelphia: WB 8ars) 2003, pp 959-1017.

Nature Medicine. (2005). [Anonymous editorial]. InjectingpoNature Medicine, 2005.
(http://mww.who.int/immunization/WHO_Immunization_highlig2005.pdf accessed at
21.6.2006)

Oesterreicher, C., Hammer, J., Koch, U., Pfeffe, Gére Sunder-Plassmann, G., Dagmar
Petermann, D., Mdller, CH. (1995). HBV and HCV genomepéripheral blood
mononuclear cells in patients undergoing chronic hemaBalyKidney Intern.,
48(6):1967-1971.

Okamoto, H., Tsuda, F., Akahane, Y., Sugai, Y., Yoshiha Moriyama, K., Tanaka, T.,
Miyakawa, Y., Mayumi, M. (1994). HB virus with mutatiomsthe core promoter for an

110



e antigen-negative phenotype in carriers with antibody et antigen. J Virol.
1994,;68:8102-8110.

Oleske, J., Minnefor, A., Cooper, R., Ross, J. , GpEkg1997). Transmission of HB in
a classroom setting. Journal of Pediatrics, 97: 770-772.

Palestine, MOH. (2003). MOH sero-survey for Measles eifubndHB , 2003.

Palestine, MOH. (2004). Status in Palestine, Ministiyealth annual Report 2003.

Palestine, MOH. (October, 2006). MOH-PHIC annual reptealth status in Palestine
2005, October 2006.

Parkin, D., Bray, F., Ferlay, J., Pisani, P. (2001) tiniggding the world cancer burden:
Globocan 2000. Int J Cancer 2001;94:153-156.

Polish, L., Shapiro, C., Bauer, Klotz, P., Ginier, P., Roberto, R. (1992). Nosocomial
transmission of HB virus associated with the use gfring-loaded finger stick device. N
Engl J Med 1992;326:721-5.

Poovorawan, Y., Theamboonlers, A., Vimolket, T., |&aratsamee, S., Chaiear, K.,
Siraprapasiri, T. (2000). Impact of HB immunisation as pérthe EPI. Vaccine 2000;
19:943-949.

Puro, V., De Carli, G., Scognamiglio, P., Porcasi, IRpolito, G. (2001). Risk of HIV
and other blood-borne infections in the cardiac ggttatientto- provider and provider-
to-patient transmission. Ann N Y Acad Sci 2001;946:291-309.

Reda, A., Arafal, M., Youssry, A.,, Wandanl, E., Ab de Ati, Daebees, H. (2003).
Epidemiologic evaluation of the immunity against HB inexdndria, Egypt. Journal
European Journal of Epidemiology. Springer Netherlands gslieme 18, Number 10
Pages 1007-1011, October, 2003.

Reddy, G., Dakshinamurthy, K., Neelaprasad, P., Gangadihat,akshmi, V. (2005).
Prevelance of HBV and HCV dual infection in patients bemodialysis . Ind J Medical
Microbiol, 23 (1):41-43.

111



Robinson, W. (1995). HB virus and hepatitis D virus. Irandell GL, Bennett JE, Dolin
R, eds. Principles and Practice of Infectious Disead#s,ed. New York, Churchill
Livingstone, 1995:1406-1439.

Rosen, H. & Martin, P. (2000). HB and C in the livaangplant recipient. Semin Liver
Dis 2000;20:465-480.

Rosina, F., Conoscitore, P., Cuppone, R., Rocca, Bliad®, A., Cozzolongo, R., Niro,
M., Smedile, A., Saracco, G., Andriulli, A., Mangh®,, Rizzetto, M. (1999). Changing
pattern of chronic hepatitis D in Southern Europe. Gasterology 1999;117:161-166.

Roure, C. (1995). Overview of epidemiology and disease buwflEiB in the European
region. Vaccine 1995;13(suppl 1):S18-21.

Shaaban, F., Hassanin, A., Samy, S., Salama, SSaidd Z. (July/August, 2007). Long-
term immunity to HB among a sample of fully vaccinatddideen in Cairo, Egypt.
Volume 13 No. 4 July/August 2007.
(http://www.emro.who.int/publications/emhj/1304/articleinhaiccessed 19.10.2007)

Saha, D. & Agarwal, S. (2001). Hepatitis and HIV infectiburing Haemodialysis. J
Indian Med Assoc, 99(4):194-199.

Said, W., Saleh, R. & Jumaian, N. (2001). Prevalencéi®fvirus among chronic
schizophrenia patients. Eastern Mediterranean Healtindl Volume 7, No. 3, 526- 530
May 2001.

Scaglioni, P., Melegari, M. & Wands, J. (1997). Biologiogerties of HB viral genomes
with mutations in the precore promoter and precore opeawling frame. Virology.
1997;233:374-38.

Seeger, C. & Mason, W. (2000). HB virus biology. Micraoihitol Biol Rev. 2000;64:51-
68.

Seung-Dae, P., James, M., Michael, P., Toba, W.ixi$., Steven R., Jeremiah, L.
(April, 2007). Failure to Respond to HB Vaccine in Childvath Celiac Disease. Journal
of Pediatric Gastroenterology & Nutrition. 44(4):431-435, A@U07.

112



(http://www.jpgn.org/pt/re/jpgn/abstract.00005176-200704000-00006.h&xacessed at
16.10.2007).

Shibuya, K., Mathers, C., Boschi-Pinto, C., Lopez, Murray, C. (2000). Estimates of
cancer mortality and incidence by site: Il. Resultstfe global burden of disease 2000,"
BMC Cancer, 3(1):20, 2003.

(http://www.biomedcentral.com/1471-2407/3/2@cessed 10.7.2006).

Shindo, M., Hamada, K., Koya, S., Sokawa, Y., Okuno,(I@99). The clinical
significance of core promoter and precore mutations dutigg natural course and
interferon therapy in patients with chronic HB. ArGdstroenterol. 1999;94:2237-2245.

Simonsen, L., Kane, A., Lloyd, J., Zaffran, M., Kah (1999). Unsafe injections in the
developing world and transmission of blood borne pathoganseview. Bull WHO
1999;77:789-800.

Tokars, J., Miller, E., Alter, M., Arduino, M. (2000). titnal surveillance of dialysis-
associated diseases in the United States, 1997. Sem20D@1.3:75--85.

Tsebe, K., Burnett, R., Hlungwani, N., Sibara, M., ¥enP., Mphahlele, M. (2001). The
first five years of universal HB vaccination in SouwAlfrica: evidence for elimination of
HBsAg carriage in under 5-year-olds. Vaccine 2001;19:3919-3926.

Tullman, M. & Boozer, CH. (1997). Past infection witlB Kirus in patients at a dental

school, Journal of the American Dental Associatidol, 97, Issue 3, 477-478

FLRHB. (2004). A report into the impact of HB on the imat health. London:
Foundation for Liver Research, U.K., 2004:1-48.

UNRWA, (2005). Annual report of the department of health 2005.

Van Steenbergen, J., Leentvaar-Kuijpers, A., BaayenPbkers, H., van Doornum, G.,
van den Hoek, J., (2001). Evaluation of the HB antenste¢ening and neonatal
immunization program in Amsterdam, 1993-1998. Vaccine 2001;20:7-11.

113


http://www.jpgn.org/pt/re/jpgn/abstract.00005176-200704000-00006.htm
http://www.biomedcentral.com/1471-2407/3/20

Viviani, S., Jack, A., Hall, A., Maine, N., Mend, MMontesano, R., Whittle, H. (1999).
HB vaccination in infancy in The Gambia: protectiagainst carriage at 9 years of age.
Vaccine 1999; 17:2946-2950.

W. B. (2005). World Bank document, Overview: Expanded Prograimmunization.
(http://wbIin0018.worldbank.org/HDNet/HDdocs.nsf/0/6b9066a4c84916ec8525676a004d6
c5e?0OpenDocumenaccess at 27.11.06)

Weber, B., Melchior, W., Gehrke, R., Doerr, H., Bergk., Rabenau, H. (2001). HB
virus markers in anti-HBc only positive individuals. JdWéirol. 2001;64:312-3109.

WHO. (1995). Intercountry workshop on the prevention androbmf viral hepatitis,

Alexandria, WHO Regional office for the eastdirditerranean, 1995.

WHO. (2000): A map of countries routinely providing HB vaectanbe found at
(www.who.int/vaccines surveillance/graphicstcessed at 20.10. 2006).

WHO. (October, 2000): Fact sheet N°204, October 2000.
(http://www.who.int/mediacentre/factsheets/fs204/@untessed at 24.10.2006).

WHO. (2002): State of the World's Vaccines and Immuninaticaccines-documents
Geneva: WHO, 2002.
(http://www.who.int/vaccines-documents/DocsPDF02/www718.acfessed 19.6.2006).

WHO. (2004): A map of countries routinely providing HB vaeaanbe found at.
(www.who.int/vaccines-surveillance/graphics/htmls/hbph,. accessed at 20.10.2006).

WHO, HB Fact Sheet. (2004): HB Fact Sheet, Fact Shé#DA204,2000.
(http://www.who.int/mediacentre/factsheets/fs204/antessed at 18.6.2006).

WHO, E.R. (2004): Weekly Epidemiological Record, 79(28):253-264, WBéneva,
2004. (http://www.who.int/wer/2004/enaccessed 19.6.2006).

WHO. (2005) WHO, Immunization highlights, 2005.
(www.who.int/entity/immunization/WHOAccessed at 24.10.2006).

114


http://www.who.int/vaccines-surveillance/graphics/htmls/hepb.htm

WHO, EPI, GEN. (1993). World Health Organization (WHJp&nded Program on
Immunization. Program Report 1993: Incorporating the comelssand recommendations
of the Global Advisory Group, WHO/EPI/GEN/94.1, October 1993.

WHO, EPI., GEN. (1996). Immunization policy : expanded imzation Programd.
95.03REV. 1.

WHO,V&B. (2000). WHO. Vaccines and biologicals. AnnualpBg. WHO/V and
B/01.01; 2000. p. 28-31.

WHO/V&B. (2001). Introduction of HB vaccine into childhdommunization services:
Management guidelines, including information for healtikeos and parents,
WHO/V&B/01.31,2001.
(http://www.who.int/vaccinegocuments/DocsPDFO1/www613.pdtcessed 28.6.2006).

WHO /V&B. (sept., 2005). WHO Department of Immunizatidaccines and Biologicals
data, September 20C%.

WHO/CDS. (2002). Department of Communicable Diseaseefilance and Response.
HB, WHO/CDS/CSR/LY0/2002.2, 2002.
(http://www.who.int/emcdocuments/hepatitis/docs/whocdga®0022/index.ht accessed
19.6.2006).

WHO/UNICEF. (August, 2005). WHO/UNICEF immunization coveragstimates,
August 2005

WHO/UNICEF. (December, 2005). WHO/UNICEF MNT collectethta, Global

Immunization Data December 2005

Williams, 1., Quale, L., Hardie, D., Coppola, R., Decgker, Sanders, R. (1997). HB virus
transmission in an elementary school setting. Jouwfalthe American Medical
Association, 1997, 278: 2167-2169.

Yang, B., Paik, S., Hahn, O., Yi, D., Choi, M., Pay8e (2001). Economic evaluation of
the societal costs of HB in South Korea. J GasteyehtHepatol 2001;16:301-308.

115


http://www.who.int/vaccines

Yassin, K., Awad, R., Tebi, A., Queder, A., Laaser(2002). Prevalence and risk factors
of HBsAg in Gaza: implications for prevention and cohtdournal of infection, 2002,
Vol.44, No. 4, P: 252- 256.

Yen, Y-H., Chen, C-H., Wang, J-H., Lee, C-M., Changoh(C-S, Lu, S-N. (2005). Study
of HB (HB) vaccine non-responsiveness among healthvearieers from an endemic area
in Taiwan. Liver International 25 (6), 1162—1168.
(http://www.blackwellsynergy.com/doi/absiccessed at 20.5.2007).

116


http://www.blackwell-synergy.com/doi/abs/10.1111/j.1478-3231.2005.01157.x?journalCode=liv

Annexes

117



Percentage

Annex No. (1)

100+ 84.3

Jordan Lebnaon Syria Gaza Strip West  All Felds

Bank

|I In camps O Outside camps|

Distribution of the refugee population in and outside camps

Annex No. (2)

2000 2001 2002 2003 2004 2005
—ll— Cases—il— carrier

Incidence rate of HB cases and carrier in Palestine,

2000-2005, (per 100,000)
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Annex No. (3)

Vaccination schedule in Palestine from Jan, 1995

Vaccines Age
B.C.G, HB1 1 day
HB2, 1.P.V1 1 month
D.P.T.1, T.O.P.V1,IP.V2 2 months
D.P.T.2,T.0.P.V2 4 months
HB3,D.P.T.3,T.0.P.V3 6 months
Measles 9 months
D.P.T.4,T.0.P.V4 12 months
MMR 15 months
DT, O.P.V 6 years
Rubella , for female students only2 years
Dt 15 years

Annex No. (4)

Distribution of used basic vaccines by type and cost, Palest, 2005

. cost per
Vaccine No. of doses| Cost (US$) dose (US$)

BCG 0.1 ml vial 138,210 13,148 0.1
DPT 371,680 72,587 0.2
PV 316,330 358,342 1.1
OoPV 993,800 66,170 0.1
HB infant 417,950 100,879 0.2
Rubella vaccine 74,420 19,778 0.3
Measles 50,690 5,442 0.1
MMR 830,121 844,682 1.0
Mantoux test
PPD 5 U/0.1 ml 4,380 8,865 2.0
Basic vaccines 3,197,581 1,489,893 0.47
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Annex No. (5)

HB Vaccination Coverage in Palestine 2000-2005.

Year 2000 2001, 2002 2003

2004 200

HepB3 95% 96% | 91.7%| 98.3%

97.9% 98.7

0

% of infections with outcome

100

&0

&0

40

20

Annex No. (6

Chronic infection

Symptomatic infection
—-— - #
_r_—_—_—_T_-_-__ -‘l- T
Birth 1-6 months 7-12 months 1-4 years Clder children

Age at infection

and adults

From: McMahon, Alward & Hall, 1985

Outcome of HB virus infection by age at infection
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Annex No. (7a)

Regional and global summaries of reported, and WHO/UNICEFestimates of, vaccination coverage
(%), HepB3 < 1 year of age: 1980, 1990, 1996-2005.

1980 1990 1996 1997 1998  199% 1000 2001 2002 2003 2004 2003

AFE - 0 1 1 1 1 & 5 26 30 36 45
0 I 4 J J & & 23 3 34 0

AME - 0 n 13 7 i3 73 75 75 T8 &4 g5
22 39 i Jo o i 72 ] &3 8

EME - 3 3 35 32 35 3 42 44 4 65 74
3 30 34 i 35 40 43 43 g4 at 4

EUR - T 15 3 3 7 43 40 ] 0 75 T
4 e 23 28 % 47 3o 43 48 73 1]

SEAR. - 0 10 11 12 12 11 10 15 I7 4
i i 12 [2 ¥ I il 13 i 7

WER - 2 5 7 12 12 55 &5 g1 &3 80 T4
2 8 7 & 3 1] ) &7 74 ] 7o

Global - 1 n 15 16 19 e 33 44 48 il 57
i i i3 Ig i i EN 40 4d il i

% population 2 13 n 3 25 44 44 30 i g7 4]
W° conmtries - 10 4 G2 g 78 87 100 104 128 142 152

Unless otherwise specified, data provided by Member Stat@sgh WHO-UNICEF Joint
Reporting Form and WHO Regional offices.
1)Source: "World Population Prospects: The 2004 Revision", Xesk, United Nations,

2005.
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Annex No. (7b)

Hepatitis B 3:4 dose global annual reported
coverage, 1980-2005

14980

= N M W B oW = 8 @ g v WM W o i = =B @0 @ T S W W
W W W R e W R W W F@FF‘FSFEWEE
- T e T = R T = T = e = [ TR ]

. () fficial coverage —e - WHO/MNMICEF estimated coverags
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Annex No. (8a)

Eastern Mediterranean Region

Population data in thousands *

2005 2004 2003 1002 2001 2000 1000 1050
Total population 538'001 SM'TT2 5157735 4870 404186 483637 381832 153454
Live births 15'502 15°206 1581 14303 14708 14347 40 L2343
Surviving infants 14304 141200 12078 13673 13'683 13515 L3'144 141
Fop. less than 5 vears 9036 G8'030 67071 G&210 465507 3001 ER 40864
Fop. less than 15 vears 195'233 193'737 19388 1917154 158087 158230 155432 124198
Female 15-49 vears: 135'164 131'504 127833 1247146 204aE 116714 8540 a2408
Number of reported cases
Diphtheria 251 145 7 4z L] 175 a4 19870
Measles 156 50rE04 52110 42616 41103 35502 50058 341624
Mumps 14241 25402 121351 1gsl 35431 65035 -
Periussis 5'164 B10A7 1"161 PE50 157 xi1z2 27437 171'631
Palio 7130 187 113 110 143 5 1'% 136212
Eubella 124967 5368 510 58 1'328 3132
Eubella (CES) 1 3 1 0 2 ]
Tetann: (neonatal) 02 o10 1"x6 1'686 1'815 ¥1440 4586 Flog
Tetanns (total) 914 ] 1518 1600 238 X134 ¥Els 17721
Yellow fever { 0 0 ] { 0
Percentage of target population vaccinated, by antigen

based on WHO-UNICET estimates
TT2plus and YFV are based on reporied coverage

B 4 &3 a2 2l 6 T i3 18
DTFI 91 a6 a5 B4 83 2l a5 35
DTF2 £2 TR En Bl 73 73 71 18
HepB2 4 G &= 5 43 47 3
Hibl 15 12 12 10 5 1
MCV £ Ta 75 75 75 T &7 15
Pald &4 TR T8 T 73 73 71 1
TTIplus 51 52 i bk ] 50 48 43 1
¥FV 0 { 0 ] ] 0 0 ]
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Annex No. (89

Regional and global summaries of reported, and WHO/UNICEF esnates of,
vaccination coverage (%), HepB3 < 1 year of age

Vacc. Coverage % | 1990| 1996| 1997| 1998| 1999| 2000| 2001| 2002 | 2003 | 2004 | 2005

world | %population| 2 13 21 23 25 44 46 50 59 87 85
Countries N.| 10 44 62 68 78 87, 100 104 128 142 152

EMR | Reg. Report| 3 31 35 32 36 39 42 44 64 65 74
Who/unicef 3 30 34 31 36 40 43 45 64 66 174

Note: the vaccination coverage % in year 1989 was nottezgpo

Source: "World Population Prospects: The 2004 Revision", Xemk, United Nations,

2005.

Annex No. (9)

Spectrum of liver disease after HBV infection

HBY infection

e N
Acute Chronic
e N e M
Fulminant  Recovery Mild Severe
' N < N
Death Recovery Cirrhosis HCC

From: Chisari & Ferrari, 1997

124



Annex No. (10

Hepatitis B vaccine options
No birth With birth dose
dose
Yisit Other antigens I Il Ml
Birth ] CG HepB birth® | HepB -birth?
[OPy]!

& weeks 1 OPY1 DT# HepB1* HegB2 |DTP-HepB1*

10 weeks 2 OPVZ LTR2 HepB2® DTP-Hepa2*

14 weeks 3 oPv3 DTR3 HepB3* HegB3¥ |DTP-HepB3*

S12monfs| 4 Measles

Options for adding HB vaccine to childhood immunization schedies

Notes: 1. Only given in high polio endemic countries, 2. Monongal&accine,

3. Monovalent or combination vaccine, 4mBmation vaccine
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Incidence per 100,000 population

Percentage of Children with
Chranic HBV Infection

0.7

0.5

03

0.1

Annex No. (11)

Prevalence of Chronic HBV Infection Among Children
Before and After the Introduction of Hepatitis B Vaccination

Taiwan

g -

& 4

f i
7 -

0 4 T T T . T

Shanghai Rural Gambia Alaska Thailand

China (US)

I Pre-Hepatits B Vaccine  Post-Hepatits B Vaccine

Annex No. (12)

Start of hepatitis B immunization

1975

1978

1981 1984 1987 1990 1993
Year

Liver cancer death rates among children in Taiwan, 1975 to 1993
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Serial Number:

Child Name:

ID. No.:

Date of birth: _ /

Address:

District:

Sex:

Total number in household:

Mother Years of education:

Father Years of education:

Father work:

Health Determinants:
1. Anti- HBs Level:

2. Place of Immunization:

3. Type of Immunization: [ ] Government [ ]

4. Birth Weight (kg):

Annex No. (13)

Questionnaire

[ ] omhGaza [ ] G.City [ ] M. zone
[ 1 Khanyounis [ ] Rafah

[ ] Male [ ] Female

[ ]

] Primary Or less ] Preparatory [ ] Secondary

[ ] Diploma [ ] University or more
Primary Or less Preparatory[ | Secondary
Diploma University or more

[ ] Positive [ ] Negative

UNRWA[ ] G.+U.

[ ] Others Specify

5. Lot number of First vaccine dose:

6. Lot number of Second vaccine dose:

7. Lot number of Third vaccine dose:
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8. Number of doses: [ ] Doses

9. Dates of HB Vaccination:

10.Interval between doses in days:

11.Date of Blood Sample Drawal:

1st 2nd 3ed
/1200 _ [ 1200 _ / /200 |
Birth - 1st 1st - 2nd 2nd - 3ed

12. Age at blood sample drawal in months:

13.Interval between last vaccine. dose and Blood sample testmonths:

14.Season of First vaccine dose:

[ ]Wwinter [ ] Spring

[]

15. Season of Second vaccine dose: [ |

16. Season of Third vaccine dose:

[
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Summ[__| Autumn

nter [_] Spring

ummeD Autumn

Winter ] Spring

Summ|:| Autumn



17. Vaccine delay: [ ] Yes [ ] No
18. If yes, Period of delay: [ | Days
19. Reason of delay:

20. Are you traveled long distance to have vaccine:

[] Yes [] No
21. Are your child suffered from adverse events after vaccine:

[ ] Yes [ ] No
22. Do you consult a clinic or a doctor for adverse events:

[ ] Yes [ ] No
23. Nutritional Status: [ ] Underweight [ ] Notma

[ ] Overweight

24. History of Infection: [ ] No [ ] iabhea
[ ] Respiratory [ ]  Othersspecify
25. History of Hospitalization before immunization:

[ ] Yes [ ] No

26. Feeding during Immunization:

|:| Breast |:| Artificial
[ 1 Breast + Artificial

27. Sewage net in the area: [__| Present [ ] Notprese
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Annex No. (14)

Agreement of Ministry of Health to use the sero- survey, 2008ata
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Annex No. (15)

Agreement of Helsinki committee

Anaer Mo (T)

el A g Al

Palestinian National Authority

Ministry of Health Aaeall 3 Jlis
Helsinki Committee il diat
Diate: 2619 2000 - 2006] 9 26 7l
My Shehda Barhoum b B Tl
1 would like to inform: sou that the eommilise i il Lol B o ll e e oS
has disrussed your appiication ahout: iy
Evaluation of Hepatitis B Immunization

Programme for Children in Gaza

Governorate, Palestine 2007

In its pecting on Seplember 2006 TG oo i Baialall Lgiada A o3 g
_and decided the Following:- =R iy

To approve the above mention research study. ; .

Signature
t_-p_,..
Sdember Bdember
san gt
. "
( . e

Cspehitions:-
o Atalid far 2 years From the dace of spproval Lo star.
w [l s necessary o noiify the commitiee i any change in the admitted study protocal.
% Thi comimittes sppreciate receiving one copy of your final reseurch when i iy completed.

(aza Erwam — Telefax 972-7-28781 66
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Annex No. (16)

Agreement of Ministry of Health
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Annex No. (17)

Agreement of UNRWA
A__alall daall 3..;15

School of Public Health
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" Evaluation of Hepatitis B Immunization Programme for Children in Gaza
Governorate, Palestine, 2007
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Annex No. (18)

2007 / 1/ 1 5t

a3l2 gy ¢ Sl das s 9 olgle glall
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) de sanae e W glie oSl ) lid) &5 52001 ple Wl gl 336 A (@) Sbsd
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Sy AT ae e maatsla ) ulia e
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Annex No. 19

. High (HBsAg prevalence 28%)
|:| Intermediate (HBsAqg prevalence 2% - T9%)

|:| Low (HE=Ag prevalence =2%)

Global distribution of HBV

www.who.Int/vaccines-documents/ WHO/V&B/01.31(Accessedl 4.0.2006)
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