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CHAPTER 1
INTRODUCTION

The hepatitis B virus (HHBV) was {irst discovered in 1965 and first associted with
the clinical disease of hepatitis in 1967, In 1990, the World Health Orpanization (WI1(O)
estimated that over a billion people curiently living had been infected with THIBV and that
more than 200 million people world-wide were curiently infected. Additionally, WHO
estimated that HBYV infection is responsible for one to two million deaths annuaily. 1BV
is thought to he the single most impoctint cause of persistent viremia in humans. ‘The
HBYV is responsible for approximately 80% of cases of primary hepatocellular catcinoma
and is second only lo tobacco in its importance as a known liuman carcinogen (1).

Over 300,000 cases of hepatitis B occur annually in the United States. 1t iy
estimated that approximately 12,000 of these cases occur in health care workers, 1esulting,
inn up to 200 deaths annually (2). In response to this, the Occupational Safety and Health
Administration (OSHA) now requires hicalthcare facilities to offer the hepatitis 13
vaccination to its employees at no cost, Federal Register, IDecember 6, 1991.

The first vaccine, plasima derived Heptavax B, was licensed by the USEFDA in
November 1981 and becamie available in July 1982 for pre-cxposure prophylaxis (3). In
1986 a recombinant form of the vaccine was released. After the release of the
recombinant vaccine the utilization of the plasina derived vaccine decreased greatly and it
is no longer produced in the United States. Both fonns of the vaccine stimulated an

adequate serum antibody response shortly after completion of the vaccine serics in 95-




99% of healthy adults and adolescents immunized (1), At this time there is no

recommendation for routine booster doses for previously vaccinated health case work.ess.

Statement of the Problem

It has been estimated that there are over 300 million worldwide carricis of the
hepatitis B vitus. Itis expected that 409 of these individuals will dic of iesultant liver
discase (5). Among the 12,000 health care workers affected it is estimated that 15 will
die of fulininant hepatitis, 1,000 will become chronic HIBV carriers and cventually 200
300 will die of cirrhosis or primary hepatocellular carcinoma (4).

'The cxposure of health care workers to HBV infected individuals, primaiily
asymptomatic carricrs, is what places them at increascd risk of developing an
occupational HBV infection. It has becu estimated that 0.5 to 1.7% of all paticnts
admitted lo hospitals or seen in dental clinics ace 1BV carricrs; the HBYV carrier slatus is
unknown in 80% of this population (4). In addition to health care workers, those at
particularly high risk for HBV infection, and thus carrier status, include intravenous diug
abuscrs who share necdles, male homosexuals, the sexually promiscuous, transfused
paticnts, and hemophiliacs (1). Certain geographic arcas also have a higher prevalence of
chronic HBYV carricrs: Southeast Asia, sub-Saharan Africa, Oceania, and the
Mediterranean region (1).

The HBYV is transmitted to health care workers primarily throngh blood contact.
Overt accidents with needles and other sharps are most often recognized as being, the
means of transmission. Lacerations, scratches, mucous membrane expostires, and
dermatitis have also been implicated in transmission. It is important to recopnize that
approximatcly 80% of 1IBV infections in the work place can not be accounted for by
recognized cxposures (4). Additionally, not all contact with viremic blood 1esults in

infection. The risk for infcction varics with the type of contact; the recoghition of




contact; remedial actions taken; and the infectivity of the canier. Risk {or infection
ranges from 25% (or those exposed to blood from a paticnt who is HBeAg positive to 5%
for those exposed to blood from an 11BeAg negative patient (4).

The incidence of HBV infectio : among health care workers has decreased in the
last decade. This may be potentially refated to the introduction of the 1BV vaccine in
1982 and the implementation of universal precautiens and body substance isolition
throughout the: 1980's (4). However, it is estimated that only 30-40% of health cane
workers overall have been vaccinated (6).

When the HBV vaccine was introduced, the duration of the vaccine's inununity
was not known. The loss of protective anti-I1Bs levels has been studied primarily
between the two and five year point with relatively small sample sizes among, groups of
health care workers (refer to literature 1eview). A major guestion regarding the nse of the
vaccine is refated to the duration of protective antiliody and the need for booster

injections.

The Pucpose of The Study

The purpose of this study is to cvaluate the serologic evidence of immunity 1o
hepatitis B3 in those health care workers who had anti-11Bs scrum levels drawn at the
University of lowa Hospitals and Clinics (UIHC) from 1988 10 1992 This study will
cvaluate cpidemiologic delerminants for measurable antibody over time followiny, prior
immunization. It has been hypothesized that sex, age, body mass index, race, sinoking
status, site and type of inununization are independent risk factors associated with absent
or non protective anti-11Bs levels post -vaccination (sec literature review). Hepatitis B
serological sesults will be linked to risk factor data abstracted from enmployce health
records to determine the relative importance of cach potential risk factor for ilmmwumnity

over time post-vaccination.




Rescarch Questions
. What proportion of cmployecs sustaining a sharps injury or exposue were
previously vaccinated?
2. What proportion of health care workers have protective levels ol anti-118s
post-vaccination at specific time intervals?
3. What arc the independen! risk factors for abscence of protective anti 113s

immunity over time post-vaccination?

Hepatitis B virus (HBV): The intact viron i« referred to as the Dane particle. 1t is
a 42-nm-diameter spherc made up of an outer shell 7-nm thick composed of hepatitis B
surface anﬁgvn (1BsAg) and an inner core 28-nm in diameter possessiag the hepatitis 13
core antigen (HBcAg), hepatitis B e antigen (HBeAg), DNA polymerase, and a small
(3200 bascs), circular, mostly double-stranded DNA genome (1).

Hepatitis B surface antigen (HIBsAg): 1IBsAg is found on the suiface of the Dane
patticle and is also found in a frec state in the blood. Smaller 22-nm spherical paiticles
and tubular particles with a 22-nm cross-sectional diameter tepresent 11BsAg. The
HBsAg is made up of three large polypeptides. The [IBsAg found in the blood in a free
state represent HBsAg that was produced in great cxcess during HBV replication. It is
detected in blood and body fluids by radioimmunoassay or cnzyme-linked
immunosorbent assays (ELISA). Cunient assays detect 5-10 ng protein/ml, or 1010
particles per milliliter. HBsAg is found through out body fluids; in saliva, semen and
breast milk as well as blood serum. The presence of HBsAg generally correlates with
infectivity. 1IBsAg typically appears in the serum late in the incubation period and
persists through most or all of the clinical stages ol acute hepatitis B. Its disappearance

almost always signals the end of hepatitis B infection and is shortly followed by




detectable serum anti-HBs. Individuals who fail 1o clear 11BsAg from the serum are
chironically infected; either associated with chronic liver discase or as a chronic 1113sAg,
carricr without liver discase (1).

Hepatitis B core antigen (HBcAg): This antigen is associated with the core of the
Dane particle in serum or in hepatocytes and with disrurted Dane particles. In
hepatocytes, exclusively nuclear lecalization of HIBcAg is generally associated with
viremia but rarely with active liver discase. Cytoplasmic HI3cAg exptession cortelates
with viremia and active liver disease. HBcAg is not found in serum, although anti-
I1BcAg is found in serum shoitly after [1BsAg is detectable and represents the eatliest
humoral immunc response to HBV antigens (1).

Hepatitis B e antigen (11BeAg): HBeAg is contained in a cryptic form within the
Danc particle, revealed after proteolytic enzyme o1 detergent treatment; and in a soluble
form in some HBsAb-positive sera. It is found in the nucleus of infected hepatocycices.
The biologic function of HBeAg is still unknown hut it appears to have no role in viral
replication. The clinical importance of HBeAg relates to its serving as a mauker for
significant chronic liver disease and for increased infectivity. Loss of HBeAg positivity
and appearance of anti-I1Bc in serum penerally indicates lower infectivily and decreased
severily of HBV-associated liver disease, but serutit without 1BeAg is still infections ().

Ilepatitis B core antibody (anti -HBc): Anti-11Bc provides the earlicst evidence of
a humoral response to the 1IBV. It occurs late in the incubation period corresponding to
the appearance of HBsAg in serum. Anti-HBc declines to low values with convalescence
and can persist at low levels for many years. Its presence strongly suggests acute HBV
infection. Anti-HBc may be the only marker of HBV infection between the decline of

11BsAg and the appearance of anti-IN3s. This lime period is called the “core window"

(0.
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Hepatitis B surface antibody (anti-HBs): Anti-1Bs is detectable later in
convalescence, often after HBsAg has disappearcd, and gencrally significs the end ol
infcction. It is also the antibody produced in responsc to vaccination. Anti-HBs lasts
many ycais and ils prescnce protects against reinfection (1).

Hepatitis B ¢ antibody (anti-HBce): Anti-1e usually appears shortly after HBeAp
declines in the carly convalescent period. In individuals who develop chionic HBV
infection, HHBeAg usually persists and anti-HBe docs not develop (1).

Plasima derived vaccine: Vaccine that is prepared from plasma obtained ftom
asymptomatic, high titer, HBsAg carrices. Vaccine production includes purification by
ultra centtifupation and a three-step chemical process that inactivates all known classes of
viruses found in human blood. In its {inal form plasma derived HB vaccine is a
suspension ol alum-adsorbed 22nm HBsAg paiticles in a concentration of 20pg/ml of
HBsAg protein. Plasma derived vaccine is no longer produced in the United States (4).

Recombinant vaccine: This vaccine is a recombinant DNA preparation produced
in ycast (Saccharomyces cerevisiae) that contains a plasmid for the HIBsAg pene.
Purificd HBsAg is separated from the yeast cells by biochemical and biophysical
techniques. 'I" . final prepacation contiains no more than 5% yeast-derived protein. Two
manufacturers distribute recombinant 11B vaccines: Recombivax HB (Merck Vaccine
Division) and Engerix-13 (SmithKline Beecham) (4).

Protective immunity: Inununity is implicd and considered protective by an
antibody response to the vaccine of 10 milli-International units (mlIU/ml) or preater (4).
Another antibody measurement method is sample counts/negative control counts (S/N)
radivimmunoassay units. With this system antibody levels of 10 S/N radioinumunoassay

units or greater is considercd protective (7).




CHAPTER I}
REVIEW OF LITERATURI

Litcrature pertaining to the effectiveness of the hepatitis B (1B) vaccine has
focuscd on scveral groups. Specific study populations include those thought (o be
"healthy” adults with "normal” immunc systems and groups of individuals with possible
alteration or compromise in immune status (e.g., homosexual males, infants, and dialysis
patients).

The purpose of this study is to evaluate HB vaccine in relationship to health cane
workers. For the most part, health care workers represent "healthy” adults with intact
immunuc systems. For this reason the literature review will focus on "healthy” adults with
intact immunc systems.

Literature will be reviewed for infosmation 1cgarding the duration of vaccine
immunogenicity and for data on specific risk factors associated with vaccine failuie to
produce adequate levels of anti-HBs. ‘These factors include sex, age, body mass index
(weight in kilograms/height in meters?), race, smoking status, immunization site, and
viccine type.

Little data is available regarding, the long tevm cfficacy of the HB vaccine. All the
studics done to evaluate long term efficacy pertain to plasina derived vaccine, cither
Heptavax-B or Hevac B. Heptavax-B was produced in the United States and was first
licensed for use in November {981 and available for use in July 1982 (3). Ilevac B was:

French vaccine tested outside of the United States and is not approved for use in the

United States.




Most studies have used the level of 10miU/mt (10 milli-International Units per
milliliter) as the cut off point for immunity for anti-11Bs levels. Some studics have used
other units of measure but all related their levels to the standard of 10miU/ml. Studics
using the Heviac B vaccine used different d.using schedules from the Heptavax-B vaceine.
The two llevac B vaccine studics reviewed also differed from cach other in dosing

schedule.

Duration of Iminunity

A Hevac B vaccine study conducted in Taiwan by Chan et al. (8) looked at the
duration of immunity using low dose immunization at 0, 1, 2, and 12 months.
Susceptible hospital personnel were randomly assigned to 3 groups and given cither Spy,
21g, or Ijtg doses of the vaccine, at the intervals above, intramuscularly (IM). Subjects
wcre followed for 4 years. Of the individuals who 1csponded to the initial vaccination
with adequate immune antibody fevels and compieted follow-up, more than 90% in all
groups had persistence of anti-HBs; 95% (84/88) alicr 4 years in the Spg gronp; 9.2%
(72/78) in the 2pug group and 95% (81/85) in the Ljtg group had anti-HBs levels af or
greater than 10mUl/ml. None of the individuals under study became HBYV infected.

In France a Hevac B study was performed by Courouce et al. () to cvaluate anti-
I1Bs levels among health care workers. Thesc individuals received a booster
immunization 17 months after their primary vaccination; (01 individuals were followed
for five ycars. Approximately 93% had protective levels (10mIU/ml or greater) and 85'%
had levels greater than or equal to SOmiU/l. Four individuals developed [IBY
infcctions during the study. All four were characterized by seroconversion to anti Hi3c
with incrcascd anti-HBs levels. None had detectable 11BsAy, a rise in hepatic

transaminases, or clinically significant hepatitis B infection.
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A study using Heptavax-B vaccine was conducted in the Nethetlands by Wismans
ct al. (10), following 38 adults, all considered heafthy documented vaccine respouders, tor
2.5 years. Subjecls received 20ug doscs IM at 0, 1, and 6 months and a booster dose at 30
months. At 30 months, prior to the booster injection, 87% had anti-1118s levels above
10omiU/ml. One month after the booster injection all subjects had protective anti 1iBs
(10mlU/ml o1 greater). The decline in anti-HBs was proportional the antibody titer
originally obtained. A 10 to 100 fold increasc in anli-HBs ovcurred after the booster
injection and it oo was proportional to the antibody titer originally obtaincd.

In Wisconsin, a study conducted by Horowitz and collcagues (1 1) evaluated 245
hospital employeces 3 years post-vaccination. The subjects received 3 doscs of 20ptg of
Heptavax-B. At follow-up, 62% wcere found to have anti-1Hils levels above 10mit/ml.
When results were adjusted for potential non-responders post-vaccination, this rose to
T1%. The incidence of HHBV infection among the study group was nol evalualed,

Street and colleagues at Duke University (7) conducted a study among 82 health
care workers five years after completion of the HBV vaccine scries. The Heptavax-13
vaccine had been administered in 20pg doses at 0, 1, and 6 months. Protective antibody
levels were defined as greater than or cqual to 10 S/N (sample counts/negative control
counts) radioimmunoassay units. Hospital employces were stratified according to risk
factors that could affect anti-HBs levels, creating 108 different categories. Individuals
were (hen requested to participate from cach of the categorics. The investigators
considered these individuals (o be representative of the Duke University Medical Center
health care workers and made estimations of the duration of anti-HBs levels for all
cuiployees bascd on the sample results. The investigators estimated that onty 30% of the
hospital health care workers had anti-11Bs levels above 10S/N units after 5 ycars.

Gibas ct al. (12) conducted a study among 12 health care workers; [ollowed for 5

years. Subjects had been vaccinated with the Hepiavax-B vaccine and all 32 were




10

documented vaccine responders.  All individuals received the vaccine in the deltoid in 20
Ng doses per the usual 0, I, and 6 month schedule. Ninety-seven percent of the subjects
had detectable anti-1Bs, however, only 76% had piotective levels after five years.

A study of the Heptavax-B vaccine in Alaska among the Yupik Eskimo
population by Wainwright et al. (13) also evaluated antibody responsc at five years. 'They
immunized adults and children including infants. T'hey used the recommendced, star
dosing schedule with the dose adjusted for age. Of those who initially responded to
vaccine, 81% maintained anti-HBs levels in the protective range. The same cohort af
cight years after completion of HBV vaccination (14) had 74% of those immmnized with

protective levels of antibody.

Age

Most of the studies that have evaluated the ¢{Tect of age on the immunogenicity of
the HB vaccination do so at the time of initial vaccination. These studies include both
plasma derived and recombinant vaccines. In the study conducted among the Yupik
Eskimo population, Wainwright et al. (13) found a lower initial response to the vaccine
with increasing age, especially among those over 49 years of age. This lower level of
protective antibody in an older age gronp was again observed among the Yupik tiskimo
population at the eight year follow up point (14).

Wood et al. (15) found age was a risk factor for lack of detectable antibody three
months after completion of the vaccination series. 'The mean age for those who lacked
anti-1Bs “;a!»‘ 42.9 years of age vs. 39..) years Jor those with detectable anti-11Bs (p=-.01).

In a study of public safety personnel by Roome et al. (16), age was alzo shown to
be refated to anti-11Bs Icvels one (o six months post-vaccination. Measurable asti-11Bs
levels below 10mIU/ml were found in 3% of individuals yonnger than 30 years and 42%

of thosc greater than 60 years of age (p<0.0001).




Horowitz ct al. (11) reported that 3 years following vaccination, the group with
low Ievels of anti-HBs were significantly older than those with protective levels of anti-

Hs, 42 ycars of age vs. 36 ycars of age (p<0.002).

2

|

cX
Wood ct al. (15) found an association between the development of fow fevels of
anti-I{Bs for the recombinant vaccine and sex. With univariate and multivatiate analysis,
male gender was significantly associated with low anti-IiBs levels. Lighteen (18%) of 98
mcn lacked detectable anti-HBs compated with 45 (9%) of 497 women (p=0.006). The
study by Strect et al. (7) evaluated sex as a variable that could affect anti-H3s levels but
found no independent association with proteclive antibody levels at five years. The
Yupik Eskimo study by Wainwright et al. (13) evaluated the effect of sex on initial anti
I1Bs levels following vaccination; there was no significant difference between men and

women, controlling for age.

Body Mass Index

Body mass index (BMI) is defined in (wo ways, the Quetelet index (weight in
pounds/height in inches2 X 100) and body mass index (weight in kilograms/height in
meters2). The higher the BMI or Quetclet indices, the more obese the individual.

‘The study by Street ct al. (7) found that individuals with higher Quetelet indices
tended 1o have higher initial anti-11Bs levels but a more rapid antibody decline over time
alter immunization. Horowitz ct al. (11) used body mass index when considering factors
that could effect anti-HBs levels. They reported that individuals (population 81% femalc)
with a BMI greater than 25 had a relative risk of 1.4 10 have anti-HBs levels lower than

10miU/mt (p-<0.02) when compared to individuals with a BMI of 25 or less. The public

siafety personnel study by Roomie et al. (16) (populition 97% male) also cvaluated BMU as




12

a factor clfecting anti-11B3s levels. Anti 11Bs levels were below 10mlU/ml in 8.6% of
individuals with a BMI1 of less than 25; 1 1% of those with a BML of 25-29; 11.5% of
those with a BMI of 30-35; and 61.5% of those with a BMI of greater than 35. Wood ct
al. (15) cvaluated body mass index and found that the mean BMI for those who liacked

anti-11Bs was 28.6 vs. 25.6 for those with detectable anti-HBs (p<.001).

Race
In the studies published to date, the race of the populations has been fairly

homogeneous among the subjects, (Chinese (8), Eskimo (13, 14), White (11, 16)). In
general, race has not been evaluated as a variable elfecting anti-HBs levels. Strect et al.
(7) did find a greater decline in anti-HRs levels among African Americans; however, this
differcnce was accounted for by BMI. Among public safety personnel in the study by
Roome ct al. (16), 13% of whitcs, 7% ol African Amcricans, and 9% of Ilispanics did not
have protcctive levels of antibody. Although these diffcrences were not significant, the

study lacked adequate power to address this issue.

Simoking Status

Smoking status was cvaluated as a risk factor for insufficient protective antibody
levels in three of the ten studies reviewed. Horowitz ct al. (11) studicd a population of
which 19% were classificd as smokers. Subjects with low anti-HBs lcvels were mose
likely to sinoke cigarettes (23% comparcd with 14%, p<0.01). The study by Roume ct al.
of public safcty personnel (16) found 7% of individuals who never smoked and 21% ol
individuals who ever smoked to have anti-11Bs Jevels below the protective level, o
signiﬁcam dilference (p<0.05). Wood ct al. (15) found an association between smoking,

and lowcr anti-11Bs levcls in their study of Minnesota health care workers. Nineteen




percent of smokers lacked detectable ati-HBs compared with 9% of nonsniokers

(p=0.001).

Vaccine Type

No study compared the plasma derived vaceine to the recombinant vaccines.

Only one study considered the two different brands of recombinant vaccine. ‘The study by
Wood et al. (15) compared the two recombinant vaccines, Recombivax HB and Engerix -
B, in Minnesuota health care workers. A total of 595 health care workess, at (O diftereant
hospitals, 426 of whom had reccived Recombivax 11B and 169 whom had received
Engerix-B wcre evaluated. Even after controlling for age, sex, body mass index, and
smoking status, recipients of Recombivax 11B were more likely to lack anti-1Bs than

recipients of Lngerix-B (p=0.02).
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CHAPTER 1N
METHODOLOGY

Research Desipn
This study was designed to determine the proportion of employces vaccinated
prior to an exposurc, the proportion with protective (immunc) anti-11Bs blood fevels over
time, and to assess independent risk factors associated with the absence of protective anti-

HBs levels during follow-up.

Study Population
The study population includes all employees of the University of lowi Hospital

and Clinics (UIHC) who had scrologic testing for anti-HBs between January 1, 1988 and
December 31, 1992. Six hundred and tcn employecs had serologic testing done during
this time period. Table 1 provides the reasons for climination from the study population
and the number of subjects climinated. Data were available and obtained by chart review
and employec survey on 587 of the 610 health care workers. Of the 587 -individnnls on
whom data were collected 160 were excluded; vaccine status was unknown on 10 (2%);
15 (3%) had not been vaccinated; 41 (7%) had reccived fewer than 3 vaccine doscs; 80
(15%) had their only serology levels drawn before receiving the third vaccine dose; and
14 (2%) werc classified as initial non responders to the vaccine. Individuals who had
scrology drawn within one year of their third vaccine and had results of ncgative or
equivocal were considered initial non sesponders to the vaccine. Since initial non

responders can not provide information on the durition of vaccine immunity, those
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Table 1
Reasons for Elimination From the Initial Study Populition
of 610
Reason No. Eliminated Cumulative Total
Data not available from 23 587
medical 1ccord or survey
Vaccine status unknown 10 ST
Not vaccinated 15 562
Fewer than 3 vaccine doses 4] 521
Serology only before 3rd 80 441
vaccine dose ‘
Initial non-responders 14 427
Scrology drawn only before 138 289

one year after 3rd vaccine
dosc
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individuals who had scrology drawn only within the first year of the third vaccine were
cxcluded from further analysis, (138 respondets (23%) plus 14 non responders).
Therefore a total of 298 (51%) subjects were excluded from further analysis leaving 289
(49%) for the study population.

These individuals were divided into three groups, based on when serolopy was
drawn in relationship to the date of the third vaccine dose, to evaluate the effect of time.

Because an individual may have had more than once serofogy level drawn over tinie an

individual may contribute data to more than one ot these groups. Each individual
contributes only once to a group, with the latest seiology result drawn for that time
period. Therefore the number of serofogy results analyzed ,317, does not equal the

number of individuals contributing data, 289.

Dependent Vasiable

The dependent variable considercd in this study is the anti-1113s scrum level. The
level was determined at the UHIC laboratory using the Abbott AUSAB EIA
immunoassay for the detection of hepatitis B surface antibody. Immunily was detenmined
qualitatively; individual spccimens were designated either positive immune, positive
cquivocal, or negative nonimmune. The testing method included the running of positive
and ncgative controls along with the specimen. The mean of the negative contiols was
uscd to determine an immunc cut off point. An eqyuivocal 1ange was determined by
taking the mcan of the negative controls and adding 0.05 to determine the lower limit of
the range. The upper limit of the range was the lower limit multiplied by 1.4, Auy
specinien value below the equivocal 1ange wits considered ncgative nonimmune. Any
specimen vatue above the equivocal 1ange was considered positive immunc. For data
analysis the six scrology results from the study population that were in the cquivocal

range wcre considered negative nonimmune.
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Independent Variables

Based on studics concerning factors that may have alfected the initial and duration
of immunity provided by the HB vaccine, body mass index (BMI), smoking status, ract,
scx, age, site of inununization and vaccine type are considered for their potential effect on
anti-1Bs levels (7, 8, 9, 12, 14, 15, 16). Time and the persistence of anti-11Bs levels was

also cvaluated.

Data Collection

All UHIC employecs who had anti-HBs seiologic testing done by the UHIC
laboratory during the study period (January 1, 1988 to December 31, 1992) were
randomly assigned a subject number. Anti-HBs scrology levels for cach subject weie
obtained from ULIIC virology laboratory records. A data base was created containing
name, subject number, birthdate, scx, lospital number, and scrology 1esulls including
immune cut off points. A second data basc was created containing further data collected
(by onc individual) from revicwing hospital occupational health records using a data
collection form designed for this study (Appendix A). Hospital medical records were
revicwed for those who did not have occupational health records available. All post-
vaccination serology results (other than those alrcady collected from virology laboratory
rccords) weice collected from health records. These data were transferred to a dataentry
form to facilitate data entry (Appendix B). Subject sex and birthdate were verilicd and
updated in the original data base from health recond review data and not recntered into the
second data basc.

A survey instrument was developed, after data collection from health records, to
obtain the information most {requently missing from the health record as well as
cslimates of the frequency of occupational blood contact (Appendix 7). A survey, with

rcturn cnvelope, was sent (o cach of the 610 individuals who had scrologic testing duting:
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the study period. Of the 610 subjects, 417 were still hospital employces and surveys were
scnt to them via the hospital mail system; 193 subjects had left the hospital and wese
mailed the survey at their most recent home address. Overall response (o the survey was
37% (228/610); 18% (34/193) of those contacted al their home address and 47%
(194/417) of those contacted via the hospital mail system. Forty-six percent (133/289) of
those individuals on whom final data analysis was donc responded to the smvey.

After data collection and initial data entry il was rcalized that the scrolopy data
from the virology laboratory was qualitative and required coding. Using the immune cut
off points and scrology data from the lirst data set the serology data was re coded as

positive immune, positive cquivocal or negative nonimmunc (Appendix D).

Data Analysis

The number of employces who were vaccinated against IIBV prior to sustaining
an cxposure is expressed as a simple proportion. ‘The number of employces with
protective antibody levels at specific time intervals is also expressed as a simple
proportion. The Fisher's Exact test was used for categorical data and the Wilcoxon rank
sum (est (or continuous variables to compare associations of age, scx, body mass index,
smoking status, and type of immunization to the piesence ol protective antibody levels
within the specific year groups. The risk factors of race and site of immunization were
excluded from further analysis because of lack of variability among the subjects and the
large propottion of unknown; race 857% white and 14% unknown; site of immunization
57% unknown and 40% IM dcltoid. Statistical analysis was perfored using the SAS
(SAS Institute, Cary, North Carolina) software program by the University of Jowa
Biostatistics Consulting Cenler.

Immunity survival curves were plotted using the Nonparametric Estimation of a

Distribution Function for Interval Censored Data imcthod. This method was developed by
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Bruce W. Turnbul and published in 1976 in the Journal of the Royal Statistical Socicty BB
(p. 290-295). The method is used for interval data that can be both ripght and Jelt
censored. The starting point lor the dita analyzed is one year after the third vaccine; the
outcome point is the loss of immunity; the feft censored point is the first titer drawn thit
shows loss of immunity; the right censored point is the last titer drawn that shows
immunity. A loss of immunity window is created by the left censored point of an
individual and the start point or date of titer last showing immunity, whichever is Ler.
This window reflects the time period during which immunity was lost. ‘The immunity
survival curves reflect left censored data. ‘Those individuals that are right censored only,
do not contribute to the left censored data, and contribute information for analysis only to

the point of right censor.
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CHAPTER 1V
RESULTS

Demographics

The 441 employees who had received 3 or inore doses of vaccine and had
serology drawn after the third dose were primarily white (84%) and female (719%) with a
mecan age of 31 years. Seventy-three percent were non smokers and 19% were ever
smokers. The category of cver sinoker includes current and previous smokers. The mean
body mass index (weight in kilograms/height in metersZ) was 25, with a range of 17 to
53. The site of hepatitis B immunization was unknown for 58% and IM dcltoid for 40%.
The type of vaccine given was reccombinant for 54% and plasma derived for 11%, with
33% unknown. Table 2 gives complete demographic information for this group.

The 289 employees considered for the final analysis (included also in the above
group) werc primarily white (85%) and female (74%) with a mean age of 30.5 yeas.
Seventy-five percent were non smokers and 19% were classified as ever smokers. "The
mean body mass index for this group was 24.5, with a range of 17 to 54. The sitc of
inmunization was unknown for 57% and IM deltoid for 40%. The vaccine type was 6%
plasma derived; 49% rccombinant and 3% unknown. Table 3 provides a summary of afl
the demographic information for this group. The two groups did not differ greatly from
cach other. The second group excludes the 298 individuals who had serology drawn only

within the first ycar of the third vaccine or were not vaccinated.
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Demographics of lndividuals Who Received Three or More
Vaccine Doscs (Serology Drawn Aller the Third Dose)

N =441

Scx Frequency Porcent

Female 315 71

Malc 126 29 o
Race

While 370 839

Alrican-American 2 0.5

Hispanic 2 0.5

Asian ] 0.2

Other 1 0.2

Unknown 65 14.7 o
Smoking Status

Non-smoker 323 732

Liver-smoker 85 19.3

Unknown 33 15
Sitc of Immunization

IM Deltoid 176 40

Subcutancous 7 2

IM Gluteal 4 |

Unknown 254 37 L
Vaccine Type

Recombinant 239 54

Plasma Derived 47 11

Mix of Types i 2

Unknown 144 KX) o

No. Mecan Mecdian Range

Age (at 3rd 43| 309 28.5 18.4-062.7
vaccinge)
Body Mass 369 24.8 235 17.0-53.5
Index o




Table 3

Demographics of Vaccine Responders (Serology Drawn
One Ycar or More After Third Vaccine Dosc)

N =289

Scx _Frequency _Pereent.

Female 214 4

Malc 75 0 __ __
Race _

White 245 85

African-American | 03

Hispanic 2 0.7

Asiin 1 0.3

Unknown 40 14 o
Smoking Status

Non-stoker 217 75

iver-smoker 54 19

Unknown 18 6 e
Site of Immunization

IM Deltoid 117 41

Subcutancous 4 14

IM Gluteal 2 0.7

Unknown 166 57 L
Vaccine Type

Recombinant 140 48

Plasma Derived 45 16

Mix of Types 9 3

Unknown 95 33 o

No. Mcan Mecdian Range
Age 287 30.5 28.3 18.4 -554
(at 3ed vaccine)
Body Mass 242 245 233 17.0-535
Index .




23

Rescarch Questions

Questior One

The first question asked was, “"What propottion of employecs sustaining a sharps
injury ot exposurc were previously vaccinated?”. This question was asked (o determine
the number of people who had started their vaccination scrics before they expericaced an
injury that placed them at a higher than their usual risk for hepatitis B exposure. We
wanted to ascertain how many individuals took advantage of the hepatitis 3 vaccination
prophylacticly. This question also identifics those individuals who have never been
vaccinated against the hepatitis B virus.

We found that 81% (448/551) of individuals on whom vaccine date was known
had started their vaccination scrics prior to a sharps injury 'or exposure (o blood or body
fluids. Nincteen percent (103/551)of these individuals started their vaccination serics
after an injury or exposure. Fifteen individuals had not been vaccinated at all. Of the
fifteen individuals who had not been vaccinated, 10 (75%) had positive immunce serology
results indic:uling previous contact with the hepatitis B virus and antibody production.
Onc individual had a positive scrology level in May of 1982 and a subsequent negative
noninumune scrology level in February 1992, indicating a loss of immunity that was
acquired naturally. Four individuals had negative noninunmunc serology results. "Fhus of

the 15 individuals who had never reccived hepatitis B vaccination only five (25%) would

benelit from it.

Qucstion Two
The sccond question asked was "What proportion of health care workers hive
protective levels of anti-HBs post-vaccination at specific time intervals?”. ‘To cvaluate

the cffect of time the scrology results analyzed (from the 289 subjects who had three or
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more vaccine doses) were divided into three geoups. Group One included those serology
results obtained between onc year and less than thice years; Group Two included results
from between 3 years and less than 5 ycars; Group Three included results from S years or
more. Group Three had 25 scrology's drawn between 5 years and less than six yeas; 21
serology's drawn between six years and less than 7 years; 17 serology's drawn between 7
years antd less than 8 years; {4 serology’s drawn between 8 years and less than 9 yewrs; §
scrofogy's drawn at more than 9 years. 'The last obscrvations for Group Thice were two
individuals who had scrology drawn at 9.3 years.

Immunity results werc; overall 85% (245/.289) immune and 5% (44/289)
nonimmuuc; Group One 86% (133/155) immune and 14% (22/155) nonimmune; Group
‘Two 81% (04/79) immune and 19% (15/79) nonitmunc; Group Three 89% (73/82)
immunc and 1% (9/82) nonimmune. Figure | illustrates the immunity survival cumve for
all of the groups combined. Three months after the 1 year from third vaccine start point
9% were nonimmune; 16% were nonitimunc at three years from the third vaccine; (7%
were nonimmune at 5 ycars from the third vaccine; and 19% were nonimmune a 7 years

from the third vaccine.

Question Thice

The third and final question considercd was "What are the independent risk
factors for absence of protective anti-11Bs immunity over time post-vaccination?". As
stated in the methodology scction, the risk factors of race and site of vaccination were nit
considered because of the lack of variability among the subjects and the large proportion
of missing data. The risk factors that were considered were sex, smoking status, type ol
vaccine, age (at the time of the third vaccine) and budy mass index.

The cffects of the risk factors were considered on the entire group of 289 and by

the groups described above under question two. Risk factors were analyzed by proups to
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refleet the different time periods. As described in the methodology section, Fisher’s Exact
test was uscd to compare associations for catcgorical data and the Wilcoxon rank s (et
for continuous data. Rcsults have been summarized in Table 4 for all subjects 1epandless

of time; Table 5 for Group One; Table 6 for Group T'wo; and Table 7 for Group Thice.

Scx

Whicn analyzed for the whole pgroup of 289 sex did not show a significant
association with loss of inmunity (p=0.3). A onc tail test for significance was used
beeause a previous study had suggested lower anti -11Bs levels associated with male sex
(7). Group Onc did show a significant association between being male (p=0.03) and lack
of protective immunity with a one-tail Fisher's Ex:ct test. ‘The p-value changed from
p=0.03 10 p=0.06 when a two-tail test for significance was uscd, reducing the signilicance
to a trend. Groups Two and Three did not show a significant association between sex and
lack of immunity, p=0.8 and p=0.9 respectively. Sce Figure 2 for the immunity susvival
curve by scx for the entire study population. Seveateen percent of the males were
nonimmunc at | year and | month after their third vaccine and this did not increase more
than 0.5 of a percentage point over time. In contrast approximately 4% of females were
nonimmunc at 1 year and 1 month after their third vaccine and immunity dropped off
gradually overtime; 11% nonimmunc af 2 years; 17% nonitmmune at 4 ycars; 19%

nonimmunc at 6 years.

Smoking Stus

Smoking has been associated with an incicased risk for the loss of protective
levels of immunily in previous studics (11, 15, 10). For this reason a onc-tail (cst lor
significance was used to cvaluate the data. When analyzed as a whole group of 289 there

was a sighificant association between smoking status and loss of immunity, p=0.0.2.




Tablc 4

Risk Factor Analysis for Non protective Anti-11ls
Regardless of Time

N =289
Frequency Pereent . : : :
Immunc 245 85
Nonimmune 44 15 L
Sex Immunc No. (%) Nonimmune P Value*
No.(%)
Femalc 183 (80) 31 (14)
Male 32 (70) 10 (24) 003+
Smoking Status T
Non-smoker 198 (88) 26 (12)
Ever-smoker 41 (70) 13 (24) 0.02%
Unknown = § o
Vaccine Type o
Recombinant 117 (84) 23 (16)
Plasma Derived 43 (90) 2(4)
Mix of Types 4 (44) 5 (56)
Unknown =95 0.002+1
Age No. Mean Median Range P Value**
Immune 243 30 27 I8-55
Nonimmune 44 34 31 23-53 0.002
Body Mass Index No. Mean Median Range I’ Value*t
Immunc 202 24 23 17-44
Nonimmune 40 25 23 19-53 0.48

Unknown =47

*P value calculated using Fisher's Exact Test, 0.05 significance

**P value calculated using Wilcoxon Rank Sum ‘I'est, 0.05 significance

+one-tail test

Hwo-tail test
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Tablc 5
Group 1 (One Yecar to < Three Ycars) Risk Factor Analysis
for Non-protective Levels Anti-HBs
N =155 S
FFrcquency Percent j t : ___ B
Immunc 133 86
Nonimmune 22 14 L
Sex Immune No. (%) Nounimmune P Value!
No.(%)
Female 101 (89) 12(11)
Male 32 (70) 10 (24) 003t
Smoking Status -
Non-smoker 102 (89) 13(11)
Ever-smoker 24 (75) 8 (25) 0.05t
Unknown =8 L
Vaccine Type I
Recombinant 92 (80) 15 (14)
Plasma Derived 9(90) 1 (10)
Mix of Types 1 (50) 1 (50)
Unknown = 36 0.38+
Age No. Mcan Median Range P Valuc*t
Immunce 133 30 27 18 -55
Nonimmune 22 35 32 25-53 0.002
Body Mass Index No. Mean Mcdian Range P Value*t
Immune L10 24 23 18-35
Nonimmune 19 26 24 19-53 0.73

Unknown =23
*P value calculated using Fisher's Exact Test, 0.05 significance

+*P yalue calculated using Wilcoxon Rank Sum ‘Test, 0.05 significance
*one-tail test

+Hwo-tail test
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Group 2 (Three Ycars to < Five Years) Risk Factor

Analysis for Non-protective Levels Anti-HBs

N=179
Frequency Percent ‘j : : j
hnmune 64 81
Noniminune 15 9
Sex Iimmune No. (%) Nonimmune P Valwe!
No.(%)
Female 47 (81) 12 (20)
Male 17 (85) 3(3) osot
Smoking Status T
Non-smoker 54 (84) 10 (16)
Ever-smoker 9 (64) 5(36) 0.09%
Unknown = | o
Vaccine Type - B
Recombinant 21 (72) 8 (28)
Plasma Derived 9 (100) 00
Mix of Types 4 (80) f (20)
Unknown = 36 024+
Age No. Mean Median Range P Valuc**
Immunc 64 29 26 19-54
Nonimmune 15 29 28 24-39Y 083
Body Mass Index No. Mean Mecdian Range P Valuc**
Immune 56 25 24 17-44
Nonimmunc 15 25 23 19-35 0.82

Unknown = 8§

*P value calculated using Fisher's Exact Test, 0.05 significance

**P value calculated using Wilcoxon Rank Sum est, 0.05 significance

+one-tail test

+two-tail test




Table 7

Group 3 (Five Years or More) Risk Factor Analysis for
Non-protective Levels Anti-113s

30

N=
Frcquency Percent B : i ::
fmmune 73 89
Nonimmune 9 1 o
Sex Immune No. (%) Nonimmune P Value!
No.(%)
Female 53 (87) 8(13)
Male 20 (95) 1(5) 094t
Smoking Status T
Non-smoker 54 (92) 5(8)
Ever-smoker 14 (100) 0(0) .00+
Unknown =9 o
Vaccine Type S
Recombinant 6 (100) 0
Plasma Derived 32097 1 (3
Mix of Types 0 () 3 (100)
Unknown = 40 0384
Age No. Mean Median Range I’ Value**
Immune 71 30 28 19-48
Nonimmune 9 36 31 23-47 o4
Body Mass Index No. Mecan Median Range I’ Valuett
Immunc 58 23 23 18-42
Nonimmune 8 26 23 20-35 0.27
Unknown = 16 L

*P value calculated using Fisher's Exact Test, 0.05 significance

**P value calculated using Wilcoxon Rank Suin ‘Test, 0.05 significance

+one-tail test

+Hiwo-tail test
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When a two-tail test for significance was done the significance remained, p=0.03. Group
Onc showed a significant association between smoking and loss of immunity, p: 0.05.
When a two-tail test for significance is done for the Group One data the significance is
reduced (p=0.08) to a trend. Groups Two and Three did not show a significant
association, p=0.9 and p=1.0 respectively. Sce Figure 3 for the immunity survival carve
by smoking status for the enfire stndy population. tiver siokers immunity dropped ofl
rapidly when compared to never smokers; 9% nonimmunc at | year and I month after the
third vaccine; 21% nonimmune at 2 ycars; and 29% nonimmune at 3 ycars and heyond.
Imumunity for never smokers was 7% nonimmuac at 1 year and 1 month after third
vaccine; 12% nonimmune at 2 years to 6 years; 16% noninunune at 6.5 ycars; amnd 18%

nonimmune i 7.8 years and beyond.

Vaccine Type

The catirc study population of 289 showed \ significant association between the
different types of vaccine and loss of immunity, p=0.001. This association completely
disappcared when the data were re-analyzed using only plasma derived and recombinant
vaccines, eliminating mix ol types from analysis, p=1.0. This significant diffcrence was
due to the mix o[ types catcgory wherc five out of nine were nonimmune. Groups One
and Two did not show a significant association between the different types of vaccine
(p=0.4 and p=0.2 respectively) and loss of immunity. Group Three did show a signilicant
association of vaccine type and loss of immunity, p=.0004. This association completely
disappcared when the data were re-analyzed using only plasma derived and recombinant
vaccines, eliminating mix of types from analysis, p=1.0. This significant differcnce was
due to the small number in mix of types, 3, and the fact that all results for mix of types

were noniminune.
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Age

Ovecrali the study population of 289 showed a significant association between agpe
and loss of immunity, p=0.002. 'The mcan age (at third vaccine dosc), for those immunc,
was 30 ycars; median 27 ycars; range 18 to 55 years. ‘The mean age for those noninunune
was 34 ycars; median 31 ycars; range 23 to 53 ycars. Group One also showed a
significant association between age and loss of immunity, p=0.002. Vhe mean age (at
third vaccine dose), for those immune, in Group One was 30 years; median 27 years;
range 18 to 55 years. The mean age for those noniminune in Group One was 35 years;
median 32 years; range 25 to 53 years. Groups Two and Three did not show an
associution between age and loss of immunity, p=0.3 and p=0.1 respectively. [n Group
Two, for thuse immune, mcan age was 29 ycars; median 26 ycars; range 19 to 54 ycars.
‘Those nonimmune in Group Two had a mean age of 29 years; median 28 ycars; tanpe 24
to 39 years. Among those inunune in Group Thirce the mean age was 30 ycars; imedian 28
years; rangc 19 to 48 years. Among those nonimmune in Group Three mean age was 36
years; median 31 years; rangc 23 to 47 years. Sce IFigure 4 for the immuunity susvival
curve by age {or the entire study population. 1t was found that thosc older than the
mcdian age of 28 years showed a significant association of age with loss ol immunity,
p=0.009 (Fischer's Exact test, two-tail). For this reason 28 years of age was used as the
cut off point to diagram the curve. For those 28 years old or greater 16% were
nonimmune at | year and 1 month after the third vaccine; 21% were nonimmunc af 2.0
years; 25% were nonimununc at 6.5 ycars; 28% nonimmunc at 8.3 years. For thosc
youngcr than 28 ycars 5% were noninnune at 1.6 years; 10% werc nonimimune at 3

years; 3% were nonimmunc at 6.9 years.




Body Mass Index

The study population overall did not show a significant association between body
mass index and loss of immunity, p=0.4. Among the immunc the mean body mass index
was 24; median 23; range 17 to 44. Among the nonimmune the mean body mass index
was 25; median 23; range 19 10 53. Nonc of the groups when considered separately
showed a significant association between body mass index and loss of protective
immunity, p=0.7, p=0.8 and p=0.3 consccutively. In Group One, among the immune,
body mass index mean was 24, median 23 and range (8 to 35; among the nonimmunc the
mean was 26, median 24 and range 19 to 53. In Group Two, among the itnmunce, body
mass index mean was 25, median 24 and range 17 (0 44; among the noninununc the mean
was 25, median 23 and range 19 to 35. In Group Three, among the inununc, body mass
index mean was 23, median 23 and range 18 t¢ 42; among the nonimmune the mean was

26, median 23 and range 20 to 35.
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CHAPTER V
DISCUSSION

This study assessed the prevalence of immune anti-11Bs levels among UINIC
hicalth carc workers who had been previously vaccinated against the hepatitis B virus.
The prevalence of the initiation of the vaccine scrics prior to a sharps injury or exposuic
to blood or body fluids was also determined. Assaciations between suspected risk faclors
of age, race, sex, body mass index, smoking status, vaccine type and site of immunization

and loss of immune status were also assessed.

Study Limitations

The study was unablc to assess thie association of race on anti-11Bs levels becanse
the study population was predominatcly white (85%). Therefore, in addition to not being
able to assess race as a risk factor (o loss of immunity the applicability of the study
findings to other than whitcs must be carefully considered.

The site of immunization was unknown for over 57% of the poﬁllalioﬂ and IM
deltoid for another 40% of the population. This climinated the ability to imake any
associations between immunization site and anti-11Bs lcvels.

The study population used to consider the association of risk factors to anti-11ls
levels was predominately female (74%). This is, | feel, a reflection of the large
proportion of nurses among health carc workers. Results for inales were not considered
scparatcly in this study. This study did find, in the one year to less than three years post
vaccinalion group, a significant association between age, male sex, smoking status and

loss of anti-1IBs. In comparison the one study reviewed that was predominately male
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(10) found significant associations for age, obesity, smoking status and lack of ilmmunity
in recently vaccinated subjccts. Because this study did show an association in one group
between male sex and loss of immunity, application of the results of this study to

predominately male populations should be done with care.

Sources of Bias

Therc are scveral opportunities for misclassification bias both in the medical
record and the cinployee survey. Race was most likely misclassified on occasion by
health care providers recording in the subjects medical record. It was noted in at least onc
chart that an individual had been recorded as being white and Asian on different
occasions by different health care providers. There were scveral charts with patient
names that were distinctly Asian, Eastern Indian or Hispanic in origin and these
individuals were classified as whitc. Most likely a portion of these individuals would
have been more accurately classified as other than white. Because of this, information on
race from relurned surveys took precedence over information found on chart review. I is
unlikely that the misclassification contributed significantly to the lack of variability
among race and the inability to evaluate race as a tisk factor to loss of immunity. The
misclassification of race is a nondifferential bias; if race had been evaluated, any resulls
would have been biased towards the null.

Among survey responders there was the potential for recall bias which would lead
to the misclassification of the site of imtnunization, the type of vaccine given and the date
of third vaccination. Because of this, information from the survey was only uscd if the
medical record did not indicate the type and site of vaccination and the date of the third
vaccine dosc. Information from the chart, if recorded at the time of vaccination, was felt
to be accurate and took precedence. Of those responding to the survey, conelation with

information found in the medical record was poor. Many individuals put question marks
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beside their data or wrote "I'm not sure.” This recall bias is most likely noudilfercntial in
naturc; there is the possibility that it may be differential. Those individuals who had been
told in the past that they no longer had immunity may have rescarched the type, site and
date of vaccination and be more aware of the information now; thus improving recall
among thosc without immunity. This would have only had an impact for thosce
individuals who did not have this information recorded in their medical record, since
medical record information took precedence over the survey information. 16 the recall
bias had been differential, one can not predict if it would have increascd or decreased the

significance of the findings.

Confounders
There are no known confounders associated with the risk factors studicd and anti-

IBs levels.

Results

When risk lactors were analyzed for the study population of 289, significant
associations were found between age, smoking status and loss of protective levels of anti-
1Bs (p=0.002 and p=0.02, respectively. Odds ratios and 95% confidence intervals (95%
CI) were calculated for these (wo risk factors. It was found that ever smokers had a 1.8
odds ratio for loss of immunity when compared to never siokers (95% C10.87,4.03. I
was found that age greater than or cqual to 25 years of age had a 2.97 odds ratio lor loss
of immunity when compared to those less than 25 years of age (95% C1 1,18, 7.49).

Group One (one year to less than three yeurs post-vaccination, n=155) also
showcd significant associations between risk factors and anti-11Bs levels. ‘There was a
signilicant association between male sex (p=0.03), smoking (p=0.05) and age (p=0.007).

Group Two (three years to less than five years post-vaccination, n=79) showed a trend
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toward significance in relation to smoking status. Group Three (five or more years post-
vaccination, n=82) showed no significant associations or trends.

Onc of the primary limitations for the groups, cspecially Group One and "I'wo, was
sample size and therefore lack of power (o show significance. Groups Two and Three
cach contained only 14 siokers versus 78 and 73 known non-smokers respectively.
Group Two had only one person over the age of 45 years; Group Thice had six
individuals over the age of 45 ycars.

The findings of this study are consistent with the findings of previously conducted
studies. Of those studies that cvaluated risk factors, the risk factors that were fouwnd to be
significant were scx, age, body mass index, and smoking (7, 11, 13, 15, 16). ‘This study
found age and smoking to be significant among the cntire study population of 28Y; sex,
age and smoking to be significant among Group Onc; and a trend towards significance in
Group Two for smoking.

The findings on the duration of immunity among those vaccinated were also
consistent with previous studics. With the exception of the study conducted by Street ot
al. (7), 71% 10 95% of thosc vaccinated were still immune in the three to five year time
period (8,9, 10, 11, 12, 13, 14). This is comparable with the 81% still immunc in the
three to five ycar time period [rom this study. Only one study of the Yupik Liskimo
population (14) by Wainwright ct al. considercd immunity beyond five years. They fownnd
74% of Wicir population to be still immune at the 8 ycar point. This is consistent with our
lindings of 89% immune among the group tested five or more years post-vaccination

(91% immunc among those 7 or more ycars post-viccination, 33/36).

Conclusions

When considering the question of whether or not routine booster itmmunizations

arc nceded for those who have been vaccinated against hepatitis B, several factors must




be considered. First, the risk for clinically significant discase, then population risk for
loss of immunity, and finally the cost of a booster program.

Although this study did not determine if any individval vaccinated lter contiacted
disease, other studics have asscssed this (7, 8,9, 12, 13, 14). What they found was that
few people developed signs of hepatitis B infection after vaccination. Of those who did,
all were clinically asymptomatic with no detectable HBsAg or rise in serum alanine
aminotransferase levels. The only sign of infection was the appearance of anti-HBce and a
natural increase in anti-HBs levcels.

My study provided information on the health carc worker populations risk lor loss
of immunity over time. My [indings arc consistent with previous studics; ovetall
immunity was maintained in the three to five year time frame for greater than 71-95% of
those who responded to vaccination. My study also showed 89% immunc in the five (o
ninc year time period which exceeds the 74% found immunc at the eight ycar point
among the Yupik Eskimo population (14).

The costs for administering a routine booster vaccination program would be great.
‘There would be administration and documentation costs for tracking individuals;
notifying them of the need for booster; following thcin up to assure lhcy'lmvc received
their booster; in addition to the cost of the vaccine and its administration.

In view of the fact that; clinically significant discasc has not been identificd
among those who previously responded to initial hepatitis B vaccination; and the majority
of those vaccinated maintain their immunity; [ would not recommend a rowtine hooster
program at this time. Individuals who have anti-1HBs titers drawn, for whatever reason,
and are found to have lost immunity should be cvaluated on a case by case basis and a
boostcr injection may be indicated. If a clinically significant hepatitis B infection should
occur in an individual who had previously responded to vaccination the necd for routine

booster vaccination programs must be rcconsidercd.




APPENDIX A

DATA COLLECTION FORM:
HBV SEROLOGY FOLLOW-UP STUDY
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1) Subject #: _

2) Sex: =1 M=2

3) Birthdate: _
4) Rage: White, not Hispanic = | Aliican-America =2 Hispanic =3 Asian=4 (tha =5
Unknown =0

5) Smoking status: Smoker (currently) =3 Smioker (previously) =2 Non-smoker = |
Unknown = 0

6) cm 7) Wt kg
8) Vaccinated: Yes= 1 No=2 Unknown =)

9) Vaccine type: Combination =5 Engerix =4 Heptavax =3 Recombivax =2
Plasma-derived = |

10) Dates doses received: 1 2 3 4
5 6

12) Percutancous injwrydates: \___ 2 3 ___4___ ____  _
s__ __ __6__ _ ___ 1 __ __ __
13) Scrology level dates: (__ _ _ _ 2. _ 3 _ 4 ___
S _ _6___ __ __
11) Scrology results: 1 2 3 4 5

6 (Actual scrology results from lab log or coded as: Pusitive immune = 10
Positive = 200  Positive equiv. =300 Negative = 400

15) Vaccine yecar: ( The year of 2 or more vaccinations or the year staited.)
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DATA ENTRY FORM HBV SEROLOGY FOLLOW-UP STUDY
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Eadi 0

woos

10.
11,
12.
13.
14.
15.
16.
17.
18.

. SUBJECT #:

RACE:
SMOKING:
Inr:
WwT:
VACTYPE:
SITEIMM:

DATEVACI:
DATEVAC2:

DATEVACS:
DATEVAC4:
DATEVACS:
DATEVACE:

DATEINJ1:
DATEINJ2:
DATEIN)3:
DATEINJ4:
DATEINJS:

19.
20.
2L
22.
23.
24,

26.
27.
28.
29.
30.

w
:\J—

(%)
[

. TITELVLG:

. VACCINIK:

DATEINJ6:
DATETRI1:
DATETR2:
DATETRY.___
DATETR4:
DATETRS:

. DATETRG:

TITELVL}:

TITELVL2:

TITELVL3:

TITELVL4:

TITELVLS:

VACYR:




APPENDIX C

OCCUPATIONAL BLOOD CONTACT SURVEY:

HEPATITIS B VIRUS SEROLOGY FOLLOW-UP STUDY

A0




Dear Health Care Worker:

Frequent contact with blood has been identificd as a risk factor highly correlated
with hepatitis B virus (HBV) infection in health carc workers. The more frequent the
contact with blood the greater the likelihood of coming in contact with HBV infccted
blood. Some rescarchers feel that this frequent blood contact may also act as a "booster”
to the health care workers' HBV vaccine immunity. You have had HBV antibody titers
drawn at UlllC and we would like you to agree to participate in our HBV scrology
follow-up study. We are interested in evaluating the duration of protective amtibody alter
HBYV vaccination. This study may help determine vaccine protection nver time and if
there is a nced for a routine booster dose of the HBYV vaccine. In order to measure the
cflect of occupational blood contact on HBV aatibody scrology, i_l is necessary to collect
data regarding routine daily blood contact. Your cooperation in the complction of this
form is cssential to measure this e{fect. Please complete this form and return to us in the
cavelope provided. Your responses will be assigned a code number for the purposcs of
data cntry and analysis. All individual results will be kept strictly confidential and
identified in the study data basc by number only. Any questions you may have may be
directed to Peggy Leopardi, RN at 354-0117 or Brad Docbbeling, MD a.l 6-8556. Thank

you for your assistance.
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SITE OF [IEPATITIS B VACCINE IMMUNIZATION: (circle all that apply)

1 Subcutancous (between skin and muscle)

2 Intramuscular dcltoid (arm muscle)

3 Intramuscular gluteal (hip)

4 Intramuscular other (thigh etc.)

0 Unknown

RACE: 1 White, not Hispanic 2 African-American 3 lHispanic 4 Asian 5 Others
VACCINE TYPE: 0 Unknown 1 Plasma-derived 2 Recombivax (recombinant) 3 Heptavax
4 Engerix-B (rccombinant) 5 Mix of types (recombinant and plasma-derived)

SMOKING STATUS (at the time of vaccination): 1 Non-smoker 2 Smoker (previously)

3 Smwoker (currently)

MONTH AND YEAR OF 3rd VACCINEDOSE: MONTH__ = YEAR _____

CONTINUED ON OTHER SIDE
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PLEASE INDICATE ALL AREAS OF EMPLOYMENT IN HIEALTH CARE AND ESTIMATE DIRECT

CONTACT WITH BLOOD DURING THAT TIME PERIOD USING THE FOLLOWING CODE

0 No Blood Contact 1 Once amonth 2 2-3 times a month 3 Ounce a week (4 times a month)
4 2-4 limes a week 5 Onccaday 6 2-4 times aday 7 5 or more times a day
HOSPITAL AREA NUMBER YEARS AND MONTIIS BLOOD CONTACT
(ICU, CLINIC, efc.) CODE

PLEASE RETURN COMPLETED SURVEY TO: BRAD DOEBBELING M.D.
DEPT. OF EPIDEMIOLOGY
C-41 L GH
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APPENDIX D
DATA CODES




S

SEX: 1 = FEMALE 2=MALE

RACE: 1= WIHITE, not Hispanic 2 AFRICAN AMERICAN

3=UHISPANIC 4 = ASIAN 5 =0THERS 0 = UNKNOWN

SMOKING STATUS: 1 =NONSMOKER 2= PREVIOUS SMUOKER

3 = CURRENT SMOKER 0 = UNKNOWN

SITEIMM: 1=SUBCUTANEOUS 2=IMDELTOID 3=IMGLUTEAL

4=1M OTHER 0 = UNKNOWN

VACTYPE: 1=PLASMA DERIVED 2=RECOMBIVAX 3=lEPTAVAX

4 =ENGERIX 5=MIXOF TYPES 0 = UNKNOWN

TITELVL: 100 = POSITIVE IMMUNE 200 = POSITIVE

300 = POSITIVE EQUIVOCABLE 400 = NEGA'TIVE NONIMMUNE

YACCINE: 1=YES,3or moredoses 2=NO 3 = YES, less than 3 doscs
0 = UNKNOWN

SEX: 1 =FEMALE 2=MALE

RACE: 1 = WHITE, not Hispanic 2 = AFRICAN AMERICAN

3=HISPANIC 4 = ASIAN 5=OTHERS 0 = UNKNOWN




SMOKING STATUS: 1=NONSMOKER 2 = PREVIOUS SMOKER

3 = CURRENT SMOKER 0 = UNKNOWN

SITEIMM: 1=SUBCUTANEOUS 2=IMDELTOID 3 =1IM GLUTEAL

4=1IM OTHER 0 = UNKNOWN

VACTYPE: 1=PLASMA DERIVED 2=RECOMBIVAX 3=1IEPTAVAX

4=ENGERIX 5=MIXOFTYPES 0 = UNKNOWN

TITELVL: 100 = POSITIVE IMMUNE 200 = POSITIVE

300 = POSITIVE EQUIVOCABLE 400 = NEGA'TIVE NONIMMUNE

VACCINE: 1=YES,3or moredoses 2=NO 3 = YES, less thau 3 doscs

0 = UNKNOWN
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