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In comparison with the general population,
individuals incarcerated in correctional sys-
tems bear a disproportionately greater bur-
den of infectious diseases, including hepatitis
B virus (HBV) infection. The prevalence of
past HBV infection among incarcerated indi-
viduals has been reported to range from 8%
to 43%, as compared with 4.9% in the pop-
ulation of the United States as a whole.'™
This higher rate among inmates reflects the
overrepresentation in this population of risk
factors, such as injection drug use and un-
protected sex with multiple partners, associ-
ated with HBV infection.'~ Since 1982, the
Advisory Committee on Immunization Prac-
tices has recommended hepatitis B vaccina-
tion among inmates at long-term correctional
facilities who have a history of high-risk be-
haviors.” Although vaccination is offered to
some inmate populations in several state and
federal correctional settings, universal immu-
nization of incarcerated individuals is not
common.®

The risk behaviors that can transmit HBV
infection are often prohibited at correctional
facilities; however, the rate at which such be-
haviors nonetheless occur has been poorly
quantified. > According to the limited infor-
mation available, the incidence of HBV infec-
tion among incarcerated individuals in the
United States is estimated to range from 0.8%
to 1.4% per year.*** In addition, as a result
of security, sentencing, and appeals processes,
inmates move frequently among different
correctional facilities, providing the opportu-
nity for a large, mobile population to come
in contact with a reservoir of others with
chronic HBV infection,”***

In June 2000, after a long-term inmate at a
state correctional facility in Georgia had been
found to have an acute HBV infection, we
conducted a serological survey designed to
identify additional cases and sources of HBV
infection and offered vaccination to suscepti-
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Objectives. We sought to determine hepatitis B virus (HBV) infection preva-
lence, associated exposures, and incidence among male inmates at a state cor-
rectional facility.

Methods. A cross-sectional serological survey was conducted in June 2000,
and susceptible inmates were retested in June 2001.

Results. At baseline, 230 inmates (20.5%; 95% confidence interval [Cl]=18.2%,
22.9%) exhibited evidence of HBV infection, including 11 acute and 11 chronic in-
fections. Inmates with HBV infection were more likely than susceptible inmates
to have injected drugs (38.8% vs 18.0%; adjusted prevalence odds ratio [OR]=3.0;
95% Cl=1.9, 4.9), to have had more than 25 female sex partners (27.7% vs 17.5%;
adjusted prevalence OR=2.0; 95% Cl=1.4, 3.0), and to have been incarcerated
for more than 14 years (38.4% vs 17.6%; adjusted prevalence OR=1.7; 95% Cl=1.1,
2.6). One year later, 18 (3.6%) showed evidence of new HBV infection. Among 19
individuals with infections, molecular analysis identified 2 clusters involving 10

ble inmates housed in the dormitory of the
index patient and cellmates of chronically in-
fected inmates."® Fifty-seven inmates agreed
to be vaccinated.

In June 2001, during a facility-wide hepati-
tis B vaccination campaign implemented in
response to another case of acute hepatitis B
identified at the same correctional facility, we
conducted a second serological survey among
inmates who had been identified as suscepti-
ble to HBV infection during the first survey
and had not been subsequently vaccinated.
The objectives of this second survey were to
identify unrecognized cases and to determine
the correctional facility’s annual incidence of
HBYV infection.

METHODS

Population

The high-security correctional facility at
which the study was conducted accommo-
dates up to 1340 male inmates, approxi-
mately a third of whom are transferred or

inmates, each with a unique HBV sequence.

Conclusions. We documented ongoing HBV transmission at a state correc-
tional facility. Similar transmission may occur at other US correctional facilities
and could be prevented by vaccination of inmates. (Am J Public Health. 2005;95:
1793-1799. doi:10.2105/AJPH.2004.047753)

released each year. Inmates are housed in
one of 14 dormitories; each dormitory holds
up to 96 inmates. All inmates incarcerated
at the correctional facility in June 2000
were eligible to participate in the baseline
serological survey. To measure the incidence
of HBV infection, we conducted a follow-up
survey in June 2001 by collecting a second
serological specimen from inmates who were
found to be susceptible to HBV infection
during the June 2000 baseline survey and
had not received hepatitis B immunization in
the intervening year. We also collected speci-
mens from inmates who were new to the fa-
cility or had chosen not to participate in the
baseline serological survey. Acute or chronic
infections identified from among these speci-
mens were included in a genetic relatedness
analysis.

Data Collection

Inmates were provided information about
HBYV infection, its modes of transmission,
the risks and benefits of vaccination, and the
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purpose of the investigation. After providing
written informed consent, inmates who chose
to participate submitted a blood sample for
serological testing. During the June 2000
baseline serological survey, participating in-
mates were also asked to complete a ques-
tionnaire gathering demographic and expo-
sure information, including age, race/
ethnicity, and known and potential risk fac-
tors for HBV infection (e.g., using injection
drugs, engaging in high-risk sexual activity,
having a tattoo applied) both before and dur-
ing imprisonment. Inmates completed these
self-administered surveys in a private area
within the facility medical unit. Staff from the
Centers for Disease Control and Prevention
(CDC) and the Georgia Department of
Human Resources supervised the data collec-
tion. In addition, all inmates who showed evi-
dence of new HBV infection in June 2001
were interviewed to assess potential expo-
sures to HBV during the intervening year.

Serological Testing

Serum specimens were tested at the CDC
Hepatitis Reference Laboratory to assess total
and IgM antibodies to hepatitis B core antigen
(anti-HBc), antibodies to hepatitis B surface
antigen (anti-HBs), and hepatitis B surface
antigen (HBsAg); standard assays were used
(CORZYME, CORZYME-M, AUZYME mono-
clonal, HBsAg Quantitation Panel; Abbott
Laboratories, Abbott Park, IIl). Participants
were grouped into one of the following cate-
gories: acute HBV infection (positive for total
and IgM anti-HBc with or without HBsAg),
chronic infection (positive for HBsAg and
total anti-HBc but negative for IgM anti-
HBc), or resolved infection (positive for
total anti-HBc but negative for IgM anti-
HBc and HBsAg). Participants were pre-
sumed to be susceptible to infection if they
had negative results for both total anti-HBc
and HBsAg.

Specimens collected in June 2001 were
first tested for total anti-HBc. Positive speci-
mens were tested for IgM anti-HBc, anti-HBs,
and HBsAg. Inmates who were negative for
all hepatitis B markers (total anti-HBc,
HBsAg, IgM anti-HBc, and anti-HBs) in 2000
and positive for total anti-HBc and HBsAg,
IgM anti-HBc, or anti-HBs in 2001 were
classified as having seroconverted.

1794 | Research and Practice | Peer Reviewed | Khan et al.

| RESEARCH AND PRACTICE |

Nucleic Acid Sequencing of HBV DNA

Among inmates with serological evidence of
acute infection, chronic infection, or serocon-
version, a modification of the package insert
protocol for the MasterPure Complete DNA
and RNA Purification Kit (Epicentre Technolo-
gies; Madison, Wis) was used in extracting
HBV DNA from 50 pL of serum. A 250-base-
pair segment of the S region (encoding for the
surface antigen) of the HBV genome was am-
plified by nested polymerase chain reaction
(PCR), as described previously.'"”

PCR products were purified (QIAquick
spin columns; Qiagen Inc, Valencia, Calif),
and automated sequencing was performed
(ABI model 373 or 377; Applied Biosys-
tems, Foster City, Calif), as described previ-
ously.”” Sequencing reactions were done
with a prism dye or dRhodamine terminator
cycle sequencing kit according to the manu-
facturer’s protocol. Sequence data were fur-
ther analyzed via Sequence Navigator (Ap-
plied Biosystems, Foster City, Calif) and
GCG Wisconsin Package (Accelrys Inc; San
Diego, Calif) software.'® Neighbor-joining
methodology was used to construct a phylo-
genetic tree.

Statistical Analyses

Prevalence of HBV infection, inmate de-
mographic and exposure characteristics, and
incidence of HBV infection were estimated
via sample proportions; exact binomial com-
putation was used in estimating 95% confi-
dence intervals (Cls). After adjustment for
age, an analysis of the relationship between
HBYV infection and inmate characteristics
was conducted. A multivariate logistic re-
gression model was also developed to deter-
mine associations between HBV infection
and reported demographic characteristics,
known risk factors, and other exposures. All
variables were initially included in the
model. Possible interactions between age or
length of incarceration and other variables
were explored. Only statistically significant
demographic and exposure characteristics
were retained in the final multivariate logis-
tic model. Significance values below the .05
level were considered significant. Stata statis-
tical software (Stata Corp, College Station,
Tex) was used in conducting all statistical
calculations.

RESULTS

Description of Participants

Of the 1351 inmates housed at the correc-
tional facility in June 2000, 1124 (83%) par-
ticipated in the investigation. The median age
of participating inmates was 32.5 years (range:
18-71 years), the median duration of formal
education was 11 years (range: 0—18 years),
and the median duration of incarceration was
7 years (range: 0—40 years). The majority
(66%) of participants were African American;
7% were Hispanic. Reported lifetime risk fac-
tors included history of a sexually transmitted
disease (STD) (38%), history of injection drug
use (12%), history of sex with a male partner
(8%), and more than 25 lifetime female sex
partners (36%). Reported risk factors during
incarceration included having a tattoo applied
(48%), engaging in sex with a male partner
(5%), and using injection drugs (3%). Data on
nonparticipating inmates were not available.

Baseline Serological Survey of Inmates:
June 2000

Laboratory results identified 11 (1.0%) par-
ticipants with acute infections, 11 (1.0%) with
chronic infections, and 208 (18.5%) with re-
solved infections, yielding a total of 230 par-
ticipants (20.5%; 95% CI=18.1%, 22.9%)
with HBV infections at baseline (Table 1). Ex-
cept for one symptomatic inmate with acute
HBYV infection, neither inmates with acute in-
fections nor those with chronic infections were
aware of their infection status. The prevalence
of HBV infection among participants who had
been incarcerated more than 14 years was
38.4% (95% CI=30.9%, 46.3%), as com-
pared with 15.1% (95% CI=12.4%, 18.2%)
of those who had been incarcerated for 7 or
fewer years. Among participants older than
35 years, 30.8% (95% CI=26.5%, 35.4%)
had evidence of HBV infection, in comparison
with 10.8% (95% CI=7.2%, 15.3%) of those
25 years or younger.

In the age-adjusted univariate analysis,
non-White race/ethnicity, history of injection
drug use, more than 25 lifetime female sex
partners, history of an STD, incarceration for
more than 14 years, and having a tattoo ap-
plied while incarcerated were significantly
associated with HBV infection (Table 2).
History of injection drug use exhibited the
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TABLE 1—Prevalence of Hepatitis B Virus (HBV) Infection Among Inmates, by Selected

Demographic and Behavioral Characteristics: June 2000 (n=1122)

Age,y
25 or below
26-35
More than 35
Race/ethnicity
White
African American
Hispanic
Other
Less than 12 years of education
Yes
No
Total no. of years incarcerated
7 or fewer
8-14
More than 14
History of sexually transmitted disease
Yes
No
History of injection drug use
Yes
No
History of sex with a male partner
Yes
No
Lifetime no. of female sex partners
Fewer than 10
10-25
More than 25
Application of tattoo (lifetime)
Yes
No
Injection drug use during incarceration
Yes
No
Sex with male partner during incarceration
Yes
No
Application of tattoo during incarceration
Yes
No

Total

No. of No. of Inmates Inmates With HBV
Inmates With HBV Infection Infection, % (95% CI)
250 27 10.8(7.2,15.3)
427 66 15.5(12.2,19.2)
435 134 30.8 (26.5, 35.4)
269 49 18.2 (13.8,23.4)
735 153 20.8 (17.9,23.9)

74 18 24.3 (15.1, 35.7)
31 7 22.6(9.6,41.1)
715 144 20.1(17.3,23.3)
369 81 22.0 (17.8,26.5)
634 96 15.1 (12.4,18.2)
311 70 22.5(18.0, 27.6)
164 63 38.4(30.9, 46.3)
423 102 24.1(20.1, 28.5)
684 124 18.1(15.3,21.2)
129 50 38.8(30.3,47.7)
982 177 18.0 (15.7, 20.6)
62 20 32.3(20.9,45.3)
1050 207 19.7(17.3,22.2)
253 55 21.7 (16.8,27.3)
416 62 14.9 (11.6,18.7)
375 104 217.7(23.3,32.6)
683 139 20.4 (17.4,23.6)
379 76 20.0 (16.1,24.4)
33 12 36.4 (20.4,54.9)
1083 217 20.0 (17.7,22.5)
51 16 31.4(19.1,45.9)
1061 212 20.0 (17.6, 22.5)
532 112 21.1(17.7,24.8)
580 117 20.2 (17.0,23.7)
1122° 230 20.5(18.2,23.0)

Note. Cl = confidence interval. Data were Incomplete for some characteristics.

“HBV infection was determined by the presence of antibody to hepatitis B core antigen.

October 2005, Vol 95, No. 10 | American Journal of Public Health

strongest association. Risk behaviors not sig-
nificantly associated with HBV infection in-
cluded history of injection drug use while
incarcerated (adjusted prevalence odds ratio
[OR]=1.82; 95% CI=0.86, 3.81), history of
sex with a male partner (adjusted preva-
lence OR=1.66; 95% CI=0.93, 2.95), his-
tory of sex with a male partner while incar-
cerated (adjusted prevalence OR=1.71; 95%
CI=0.91, 3.23), and having a tattoo applied
(adjusted prevalence OR=1.37; 95% Cl=
0.98, 1.91).

The final multivariate logistic model re-
tained the following as significant exposure
variables: age, race/ethnicity, history of injec-
tion drug use, more than 25 lifetime female
sex partners, fewer than 10 lifetime female
sex partners, incarceration for more than 14
years, and having a tattoo applied while in-
carcerated (Table 2). Race/ethnicity and his-
tory of injection drug use were most strongly
associated with HBV infection.

Follow-Up Serological Survey of
Susceptible Inmates: June 2001

As of June 2001, 653 (73%) of the 894
susceptible inmates identified in June 2000
remained at the correctional facility, had not
received any hepatitis B vaccine, and were in-
vited to participate in the follow-up serological
survey. Of these inmates, 503 (77%) con-
sented to repeat testing. The median age of
these participating inmates was 33 years
(range: 19-72 years), and the median dura-
tion of incarceration was 8.5 years (range:
1-41 years); 322 (64%) were African Ameri-
can and 31 (6%) were Hispanic. The 150 sus-
ceptible inmates who chose not to participate
were similar to participating inmates with re-
spect to demographic characteristics and re-
ported exposures at baseline (data not shown).
Participating inmates were more likely to ac-
cept hepatitis B vaccine during the June 2001
facility-wide vaccination program than those
not participating (87% vs 21%; P<.001). The
overall vaccination acceptance rate was 68%.

A total of 18 (3.6%) inmates participating
in the June 2001 survey had serological evi-
dence of HBV infection during the interven-
ing year, yielding an annual incidence of HBV
infection of 3579 per 100 000. These 18
seroconverting inmates included 3 with acute
infections, 1 with a chronic infection, and 14
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TABLE 2—Risk Factors for Hepatitis B Virus Infection Among Inmates, June 2000:
Age-Adjusted and Multivariate Logistic Regression Analysis Results (n=1122)

Age,y
Race/ethnicity
White
African American
Hispanic
Other
History of injection drug use
History of sexually transmitted disease
Lifetime no. of female sex partners
Fewer than 10
10-25
More than 25
Incarcerated more than 14 years
Application of tattoo during incarceration

Age-Adjusted Multivariate Logistic®
Prevalence OR (95% CI) Prevalence OR (95%)
1.05 (1.03,1.07)
Referent Referent
1.60 (1.09,2.34) 2.63(1.68,4.13)
2.19 (1.15,4.20) 3.82(1.88,7.77)
2.37(0.93,6.04) 3.83(1.46,10.1)
2.26 (1.51,3.38) 3.00 (1.85,4.88)
1.38 (1.02,1.87)

1.16 (0.81, 1.66)
Referent
1.64 (1.20,2.24)
1.81(1.22,2.71)
1.44 (1.06, 1.98)

1.97 (1.27,3.04)
Referent
2.03 (1.40,2.96)
1.68 (1.08,2.59)
1.46 (1.04, 2.06)

Note. OR = odds ratio; Cl = confidence interval.

model; likelihood ratio %’ =106, P<.0001.

with resolved infections. Their median age
was 34 years (range: 22—48 years), and their
median duration of incarceration was 7 years
(range: 1—19 years); 16 (89%) were African
American and 2 (11%) were White. Exposure
information was subsequently collected on 15
(84%) of these inmates. Two inmates reported
having had a tattoo applied during the past
year, one of whom also reported having sex
with a male partner during the previous year.
None reported injection drug use during the
past year, and only one reported clinical
symptoms suggestive of acute hepatitis B.

Serological Testing of Other Inmates:
June 2001

In the June 2001 survey, an additional
554 inmates not eligible to participate in the
follow-up serological survey were present at
the facility, including 132 who declined par-
ticipation in the June 2000 baseline serologi-
cal survey but were still housed at the facility
and 423 who were new to the facility since
June 2000. We obtained serological speci-
mens from 366 (66%) of these inmates.
Their median age was 32 years (range:
19-58 years), and 235 (64%) were African
American. We identified 2 acute and 4
chronic cases. Both patients with acute infec-
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°All variables were initially included in the model, but only variables significant at the P<.05 level were retained in the final

tions had arrived at the facility since June
2000. Among the 188 nonparticipants, the
median age was 32 years (range: 19—65
years); 155 (82%) were African American.

HBV Genetic Relatedness

Overall, 16 inmates with chronic infections,
16 with acute infections, and 13 who had se-
roconverted were identified from the 2 sero-
logical surveys and the specimens collected
from inmates who were housed at the facility
in June 2001 but were not eligible to partici-
pate in the follow-up serological survey. HBV
DNA was detected in the serum samples of
14 inmates with chronic infections, 5 inmates
with acute infections, and none of the inmates
who had seroconverted.

Eleven unique nucleotide sequence pat-
terns belonging to 3 HBV genotypes were
identified (Figure 1). Eight (1F, 1G, 11, 1], 1M,
20, 2P, 2R) of the 14 chronically infected in-
mates had unique HBV strains; these inmates
had been incarcerated an average of 13.5
years (range: 3—25 years) and had been
housed at the study correctional facility for
an average of 2.5 years (range: 4 months—8
years). Reported risk factors for HBV infec-
tion among this group were history of an STD
(38%), history of injection drug use (25%),

having a tattoo applied during incarceration
(38%), and more than 25 lifetime female sex
partners (88%). One inmate (1H) with an
acute HBV infection identified during the
June 2000 serological survey also had a
unique strain. This inmate had been incarcer-
ated for 15 months, 5 of which were spent at
the study facility; he denied any sexual con-
tact, injection drug use, or tattooing during
the previous 6 months.

The 10 remaining sequences represented
2 strains. One strain (Cluster A in Figure 1)
included sequences from 3 inmates (1L, 1E,
1K) with chronic infections identified during
the baseline serological survey in June 2000
and a fourth inmate (2N) present at the cor-
rectional facility in June 2000 but not tested
until June 2001. The chronically infected in-
mates with this strain had been incarcerated
an average of 6.5 years (range: 3—11 years)
and had been housed at the correctional facil-
ity for an average of 2.9 years (range: 2
months—6 years). Reported risk factors for
HBYV infection among this group included his-
tory of an STD (75%), having a tattoo ap-
plied during incarceration (50%), and more
than 25 lifetime female sex partners (50%).

The second strain (Cluster B in Figure 1)
included sequences from 2 inmates (1B, 2S)
with chronic infections and 4 inmates with
acute infections; among the latter, 3 (1A, 1C,
1D) were identified during the June 2000
baseline serological survey and 1 (2Q) during
the June 2001 follow-up serological survey.
These inmates had been incarcerated for a
median of 7.8 years (range: 2.3—15 years)
and had been housed at the facility for 2.6
years (range: 1.8—3.5 years). One chronic
infection (2S) was newly acquired, as the in-
mate in question had been negative for all
HBV markers during the June 2000 serologi-
cal survey. Two inmates (1C, 2Q) with acute
infections who exhibited this HBV strain re-
ported having had sex with an inmate (1B)
chronically infected with the same strain. Of
the 3 remaining inmates, 2 infected with this
strain reported having a tattoo applied during
incarceration as their only potential exposure.

DISCUSSION

This investigation conducted at a state
correctional facility documented both a high
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prevalence of HBV infection and a high rate
of ongoing HBV transmission within the facil-
ity. Only one of the 11 inmates with an acute
HBYV infection identified in 2000 and one of
the 18 inmates with an incident HBV infec-
tion identified in 2001 had clinical symptoms
of acute hepatitis B; the remainder were iden-
tified through serological testing.

The annual incidence of HBV infection in
this facility (3579 per 100 000) was more
than 120 times the estimated national inci-
dence of HBV infection (29 per 100 000) in
2000."2° If the incidence in this single facil-
ity were applied to the 43 000 men currently
incarcerated in the Georgia state correc-
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FIGURE 1—Genetic relatedness of hepatitis B virus (HBV) DNA from infected inmates:
phylogenetic distribution derived from 145-base-pair segment from the surface antigen region.

tional system, an estimated 1500 individu-
als would be infected during their incarcera-
tion.”! While the extent to which these find-
ings can be generalized is unknown, a similar
incidence was found in the Rhode Island cor-
rectional system.?” Furthermore, HBV trans-
mission has been documented at other cor-
rectional facilities in Georgia.?®> Because most
inmates with acute or chronic infections in
our investigation were not aware of their in-
fection status, interventions designed to pre-
vent transmission to close contacts could not
have been implemented. In addition, an esti-
mated one third of inmates in the Georgia
state correctional system are released annu-

ally to the community or transferred to an-
other correctional facility, resulting in these
facilities serving as a reservoir for ongoing
transmission of HBV.

No predominant mode of transmission was
identified for incident cases of HBV infection.
Sex with a male partner was associated with
only one third of acute infections in the June
2000 outbreak investigation,” and this risk
factor was reported by only one of the 18 in-
mates identified 1 year later. Because sexual
contact between inmates is prohibited in cor-
rectional facilities, such exposures were prob-
ably underreported in both the initial and
follow-up investigations. Underreporting also
might explain why these exposures were not
strongly associated with HBV infection in the
prevalence survey. One could speculate that
in the case of some of the inmates, reported
history of fewer than 10 lifetime female sex
partners (which was associated with HBV
infection in the multivariate logistic model)
might have served as a proxy for sex with a
male partner.

We identified additional inmate exposures
that could have facilitated HBV transmission.
Although illegal, injection drug use during in-
carceration was reported by a small propor-
tion of the inmates. In addition, almost half of
the inmates reported that they had had a tat-
too applied while they were incarcerated. Tat-
tooing instruments and injection equipment,
if shared between individuals with HBV in-
fection and individuals susceptible to infec-
tion, could potentially serve as transmission
vehicles, particularly given the substantial
number of inmates with chronic infections.

The clustering of unique HBV nucleotide
sequences among inmates provides strong
evidence of chains of transmission between
these individuals. The inmates with chronic
infections in Cluster A may have acquired
these infections many years previously, either
at the study facility or at another facility
where this strain was circulating. However,
the 6 inmates with the unique sequence in
Cluster B were likely to have acquired their
infection from each other, most likely at the
study facility. While 2 inmates with acute in-
fections had engaged in the risk behavior of
sex with a male partner, the others may have
acquired their infections through unreported
risk factors or through nonsexual, inapparent
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transmission of the type observed in house-
holds.**?* Similarly, the single inmate with
an acute HBV infection whose nucleotide se-
quence pattern did not match those of other
infected inmates may have acquired his infec-
tion from someone who transferred out of the
facility before the June 2000 survey or chose
not to participate in the study.

It is well documented that HBV infection
can be transmitted to nonsexual household
contacts of individuals with chronic infec-
tions through inapparent percutaneous expo-
sures to blood.***® The potential for such
transmission exists in prison settings, where
inmates live in close proximity to one an-
other and overcrowding is often present.”?
In addition, events such as altercations may
have the potential to result in exposures to
HBV-contaminated body fluids.

This epidemiological investigation was initi-
ated by a single case of acute hepatitis B and
identified substantial ongoing chains of HBV
transmission within a correctional facility.
Acute HBV infection in adults is clinically
evident less than half of the time.” Although
acute hepatitis B is a reportable condition in
all states, it is rarely reported by correctional
facilities. Many states, including Georgia, also
require reporting of laboratory tests indicative
of acute HBV infection. However, as occurred
in Georgia, case reviews would be required to
ascertain that the infection involved an indi-
vidual housed at a correctional facility. The
experience from this outbreak strongly sug-
gests that single cases of acute hepatitis B
identified in correctional facilities should be
investigated to determine extent of transmis-
sion and to educate correctional and medical
staff about prevention of HBV infection and
management of infected individuals.?®

Blood-borne infections other than HBV
could be transmitted via the same mecha-
nisms. If inmates with Human Immunodefi-
ciency Virus (HIV) or hepatitis C virus (HCV)
infections share injection or tattoo equipment,
transmission of these infections could occur.
In addition, despite correctional system prohi-
bitions against sexual contact, sexual transmis-
sion of HIV infections and other STDs may
occur.?” Education on behaviors that can
transmit HBV and other infections should be
provided to inmates, at time of entry as well
as prior to release, as part of correctional
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facilities’ health education and risk reduction
programs.® Removing barriers to effective
prevention, such as condom bans, could help
prevent the spread of infection among in-
mates. Condoms have been available to
inmates in the prison systems of Canada and
other countries for many years.*®

As demonstrated in this investigation,
sustained control and prevention of HBV
transmission within correctional systems is
unlikely to occur without widespread vacci-
nation of inmates because of the high preva-
lence of inmates with asymptomatic acute
and chronic infections, the high prevalence
among inmates of risk factors for infection,
and the frequent transfer of inmates be-
tween correctional facilities. Failure to
offer immunization to susceptible inmates
throughout the study facility after the June
2000 serosurvey represented a missed op-
portunity. Studies of community-based cases
of acute hepatitis B indicate that, each year,
at least one third occur among individuals
who report a history of incarceration, sug-
gesting that vaccination of incarcerated indi-
viduals also has the potential to prevent in-
fections in the community.?*>°

Hepatitis B vaccination has been recom-
mended for incarcerated individuals”® and
has been shown to be cost effective from a
societal perspective.*! Furthermore, it has
been successfully delivered to individuals in
correctional settings.’*** Integrating immu-
nization services to prevent HBV infection
among incarcerated individuals and their
community contacts, including offering hepa-
titis B vaccination to susceptible inmates,
would go a long way toward eliminating HBV
transmission in the United States. B
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