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HepatitisC virus(HCV) causesinfectioushepatitisworldwide. It istransmitted mainly by
blood productsand sharing of intravenouspar apher naliaduringillicit druguse. High prevalence
rates have been described among specific groups considered to be at higher risk for HCV
infection, including prison inmates. Theobjectivesof thisstudy were: to determinetheHCV
ser oprevalenceamonginmatesof Casa de Detengéo de Sao Paulo; toidentify risk factorsfor HCV
infection; and to compar etheser oprevalenceof HCV toother blood borneor sexually transmitted
diseases. From December, 1993, to January, 1994, atotal of 779 inmateswereinterviewed to
collect infor mation on sociodemogr aphic status, sexual behavior, and past experiencewithiillicit
drugs. Blood sampleswer e obtained from 756 inmatesfor serological tests. 310 (41%) blood
samples were positive for anti-HCV, 425 (56.2%) were negative, and 21 (2.8%) showed
indeter minateresults. In thispopulation, wefound a seroprevalenceof 13.7% for HIV, 3.3% for
syphilis(VDRL), and 68.1% for hepatitisB viruspreviousinfection. Four variableswereeach
identified asassociated with apositiveanti-HCV serologictest: apositiveVDRL (OR=2.631C
95% 1.08t06.36); atimeof current imprisonment longer than 130 months(OR =2.441C 95%
1.04t05.71); previousincar cer ation at Casa de Detencdo de Sdo Paulo (OR =1.731C 95% 1.19
t02.52) and; illicit drugusebeforeadmission tothe Casade Detencéo de Sdo Paulo (OR=1.641C
95% 1.15t02.33). Theser oprevalenceof HCV antibodiesamong the study population washigh
(41%), indeed, one of the highest cluster sof HCV infection recor ded until now. Four variables
wer e each shown to be associated with HCV infection. The ssmultaneous presence of these 4
variablesisassociated with an 82% probability of beinganti-HCV positive. Although risk factor
analysisindicatesmost HCV infectionsoccur prior toinprisonment, initiation of control measures
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to prevent continued transmission after incar cer ation should bedone.
KeyWords: HCV, seroprevalence, prison, risk factor.

ThehepatitisC virus(HCV) isoneof theleading
causes of infectious hepatitisworldwide. The major
sourceof transmissonisthrough blood transfusion and
itsderivates. However, thisroutea oneisnot enough
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tomaintainthevirusin humans[1]. Other routesare
implicated including sexual and perinatal transmission.
Percutaneous exposure al so constitutesarisk factor
for HCV infection represented by intravenousdrug
users, tattooing, and occupational exposureto blood.

Itisvery difficult to estimatetheoverall prevaence
of HCV infectioninthe general population, asmost
studies have focused on selected groupswith either
high or low risk for HCV infection. The correctional
popul ation represents a sel ected group with high risk
behavioral practices, such as homosexuality and
intravenousdrug use, associated to HCV transmission.
Few studies have been published analyzing its
prevelence in prisons. Some of these studies
demonstrated that HCV isasignificant problemin
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prisons. The overall seropositivity of HCV in a
penitentiary in Ontario, Canada, was39.8% (2], while
in Norway and Australia it was 57% and 54%,
respectively, among prisonerswho reported intravenous
druguse(3, 4].

Thepurposeof thisstudy wasto determinetheHCV
seroprevalenceamong maeinmatesfromthe Casade
Detencéo de S8o Paul o, to identify independent risk
factorsassociated withHCV infection, and to compare
the seroprevalence of HCV to other blood borne or
sexually transmitted diseases.

Materialsand Methods

The Casa de Detencéo in Sao Paulo includes a
section of Carandiru Complex constituted by 7
pavillionshousing avariablenumber of maleprisoners.
When the study began, the Casa de Detengdo had
4,657 inmates. Sampl e size determination was based
onthetotal number of prisonersat thetimeof thestudy,
the HCV seroprevaencerange of 10%1t040% (P), a
5% margin of error (d) for thetotal inmate population,
and a 95% confidenceinterval of a4% error in the
final seroprevalence (n=22, a, P(1-P)/cf). Assuming
a seroprevalence ranging from 10% to 40%, the
required sample size would vary from 216 to 576
inmates. A larger samplesize of inmateswas chosen.

Application of aquestionnaireand blood collection
took place from December 20, 1993, to January 5,
1994. Thenumber of inmatesin each pavillion sdlected
to participatein the study was proportional to thetotal
digtribution of inmatesper pavillion. Thequestionnaire
gathered informeation regarding demographics, prison
history, and risk factorsfor HCV infection, obtained
after consent by the inmate. All data were kept
confidential. A blood sample was obtained by
venipunctureand serum separated and stored at -20°C.

HCV serology was performed using an
immunoenzymeatic assay (INNOTEST HCV AbllII -
Innogenetics, Antwerp, Belgium). This test uses
synthetic peptidesfor the core, NS3, NS4, and NS5
regions. The sampleswith undetermined resultswere
submitted to animmunobl ot assay (INNO-LIA HCV
Ab- Innogenetics, Antwerp, Belgium).

The sampleswerealsotested for HIV, hepatitisB
virus(HBV), and syphilis. HIV serology wasperformed
using gdainagglutination (FujirebioInc., Tokyo, Japan)
and fluorescence assay (bio Mérieux SA., Franceand
bio Mérieux Vitek, Inc., USA). Syphilisserology was
performed using the Venereal Diseases Research
Laboratory (VDRL) and Treponema pallidum
hemaggl utination assays(TPHA). HBV serology was
performed using aradio-immuneassay for HBsAgtest
(CIAEHBsAg SPRIA Kit - Department of | sotope-
Chinalnstitute of Atomic Energy). Theinmateswho
had positive HBsA g sampleswere considered to have
chronic HBV infection and the HBSAg negative or
indeterminate samples were submitted to anti-HBs
antibody detection (CIAE Anti-HBs SPRIA Kit -
|sotope Department - China Institute of Atomic
Energy). HIV serology results were previously
published e sawhere.

Data collection was performed using Epi Info
Software, verson 5.1b (World Hedlth Organization and
Centersfor Disease Control and Prevention). Statistical
analysis was performed using BMDP Statistical
Software. Statistica significancewasconsderedfor p
valueslessthan 0.05inunivariateanalysisand 0.1in
multivariateanayss.

Results

During the study period, 779 questionnaireswith
corresponding serum sampleswere obtained. Twenty-
threeindividua swereexcluded becausetheamount of
blood obtained wasinsufficient. After theseexclusions,
datafrom 756 inmateswereavailablefor HCV testing.

Themean agewas 30.2 years (median 28 years).
There were 56.8% (442) whites, 26.2% (205)
mulattos, and 16.9% (132) blacks. HCV serology was
negativein 425 (56.2%), positivein 310 (41.0%) and
indeterminatein 21 (2.8%).

Sexual behavior
Regarding sexual activity beforeadmissiontothe

Casade Detencao, 650 participants (83.4%) claimed
to have engaged in only heterosexual behavior, 118

www.infecto.org.br/bjid.ntm



BJID 2001, 5 (June)

High Prevalence of Hepatitis C Infection in aBrazilian Prison 113

(15.2%) admitted homosexual practices, and 11
(1.4%) denied any sexud practiceinther lifetime. After
admissionto the Casade Detencéo, these same sexual
behaviorswere practiced by 353 (45.2%), 91 (11.7%),
and 335 (43.1%), respectively. The mgjority denied
any previouscondom use (714, 91.7%).

In the year before admission to the Casa de
Detencao, 12 (1.5%) denied any sexual practice, 572
(73.5%) had 1 to 4 sexual partners, and 195 (25.0%)
had 5 or more partners. Once inside the Casa de
Detencdo, 342 (43.9%) had no sexual partner, 364
(46.7%) had one sexua partner and 73 (9.4%) had 2
or more sexual partners.

[licit drug use

Before admission to the Casade Detencéo, 576
inmatesadmittedillicit drug use: 431 (55.4%) reported
only inhaedor ora drug use; and 145 (18.6%) reported
previousintravenousdrug use; 408 inmates (51.6%)
reportedillicit drug useinside Casade Detencéo, but
only 11 (1.4%) wereintravenous Users.

Results of serology of other bloodborne or sexually
transmitted diseases.

Theoverdl serologicd resultsarepresentedin Table
1. Thedataon HIV seroprevalence and risk factors
for itsacquisition were previoudy reported [5].

Risk Factors for HCV infection

Univariateandydswasperformedinitidly toevauate
several variablesincluded inthequestionnaire. Five
variableswereidentified assgnificantly associated with
HCV infection: 1) younger age (mean ageamong HCV
seronegativeinmates = 29.5 years; mean age among
HCV seropositive inmates = 30.6 years; mean age
among indeterminate results = 32.0; p=0.04); 2)
previousimprisonment in Casade Detengéo; 3) time
of current imprisonment; 4) prior admission to
FEBEM (acorrectional facility for offenders under
18 yearsold); and 5) illicit drug use before and after
theactual imprisonment.

Among 144 inmatesthat admittedillicitintravenous
drug use before admission to the Casade Detencgéo,
thedifferencein seropostivity for HCV infectionamong
thosewho shared syringes(48.1%) wasnot Satigtically
significant from thosewho did not (40.1%; p=0.39).
Therefore, thesharing of intravenous pargphernaiawas
not related to HCV serostatus among those who
reportedillicit drug use.

Two other variables were also identified as
associated with HCV infection: 1) presence of anti-
HIV antibodies (p=0,007); and 2) apositive VDRL
test (p=0.04). The association between HCV
seropositivity and the other serologica testsperformed
isshowninTable2.

Theindependent contribution of each of theserisk
factorswas assessed by stepwiselogistic regression
multivariate analysis. To categorize the continuous
variables, the agewasdivided into two halves (<29
yearsold or equal or >29 yearsold), and thetime
of current imprisonment was divided into >130
months and <130 months. Only time of current
imprisonment, history of previousimprisonment in
Casade Detencéo, positive VDRL, and illicit drug
use before admission to Casa de Detengao
maintai ned positive independent association with
HCV seropositivity. The summary of themultivariate
analysisisshowninTable3.

Table4ligsthechancesof being anti-HCV positive
in accordance with presence or absence of the 4
variablesindependently associated with HCV infection.
The simultaneous presence of these 4 variablesis
associated with aprobability of 82% to beanti-HCV
positive. On the other hand, the absence of these
variablesisassociated with aprobability of 30%to be
seropositivefor HCV.

Discussion

Thedatapresented in thisstudy highlight many of
thecurrentissuesand concernsabout thetransmission
of HCV in prisons. The seroprevalence observed in
the Casade Detencéo (41%) was considered higher
when compared with the genera populationwherethe
seropositivity for HCV rangesfrom 0.2t0 1.5% [6].

www.infecto.org.br/bjid.htm



114 High Prevalence of Hepatitis C Infectionin aBrazilian Prison BJID 2001; 5 (June)

Table 1. Serological tests performed at Casa de Detencéo de S&o Paulo for detection of HCV, HIV,
syphilis,and HBV

Anti-HCV Anti-HIV VDRL TPHA HBsAg Anti-HBs
N 756 765 763 765 425 253
Negative 425 636 738 678 254 117
(56.2%) (83.0%) (96.7%) (88.6%) (59.8%) (46.2%)
Postive 310 105 25 87 130 95
(41.0%) (13.7%) (3.3%) (11.4%) (30.6%) (37.5%)
Indeterm. 21 24 0 0 41 41
(2.8%) (3.1%) (9.6%) (16.2%)
Table2. Association between anti-HCV and HIV, syphilis, and HBV in study population
Serological test HCV HCV HCV Pvalue
Negative Positive I ndeterminate
N (%) N (%) N (%)
Anti-HIV:
Negative 364 (58.2%) 236 (38.1%) 19 (3.1%)
Positive 48 (46.2%) 54 (51.9%) 2 (1.9%) 0.007
Indetermin. 8 (33.3%) 16 (66.7%) 0
VDRL:
Negative 412 (57.0%) 291 (40.2%) 20 (2.8%)
Positive 8 (32.0%) 16 (64.0%) 1 (4.0%) 0.04
Indetermin. 0 (0%) 0 (0%) 0
HbsAg:
Negative 148 (59.7%) 97 (39.1%) 3 (1.2%)
Positive 60 (47.2%) 66 (52.0%) 1 (0.8%) 0.14
Indetermin. 19 (48.7%) 20 (51.3%) 0 (0%)
Anti-HBs
Negative 63 (55.8%) 49 (43.4%) 1 (0.8%)
Positive 57 (60.6%) 35 (37.2%) 2 (2.2%) 0.61
Indetermin. 27 (65.9%) 14 (34.1%) 0 (0%)
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Table 3. Independent risk factorsassociated with positive anti-HCV, identified by multi-step logistic regression

multivariateandyss
Variable OR IC 95% - OR Pvalue
Timeof current 244 1.04-5.71 0.029
imprisonment > 130 months
Previousimprisonment 1.73 1.19-2.52 0.001
at Casade Detencéo
Positive VDRL 2.63 1.08-6.36 0.014
[licit drug usebefore 1.64 1.15-2.33 0.006

incarcerationin Casade Detencéo

Table4. Likelihood of HCV infection estimated by multi-step logistic regression multivariateanalysis

Timeof current imprisonment > 130 months

Druguse
Previousimprisonment Yes No
VDRL (+) *) (*)
VDRL (-) 0.75 0.65
Without imprisonment
VDRL (+) 0.82 *)
VDRL (-) 0.63 0.52
Timeof current imprisonment < 130 months
Druguse
Previousimprisonment Yes No
VDRL (+) 0.76 0.66
VDRL (-) 0.55 0.43
Without imprisonment
VDRL (+) 0.65 0.53
VDRL (-) 0.41 0.30

(*) Likelihood would not be estimated because there were no individualsin these

categories.
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A smilar observation wasmadefor the othersdiseases
studied here: 68.1% for HBV, 13.7% for HIV, and
3.3%for syphilis.

I dentification of risk factorsfor HCV infectionis
essentid for theadoption of potentidly beneficid control
dtrategies. Using univariateanaysis, 7 variableswere
identified to be significantly associated with HCV
infection: 1) younger age, 2) previousimprisonmentin
Casade Detencéo, 3) timeof current imprisonment,
4) prior imprisonment at young offendersfacility, 5)
illicit drug usebeforeand after theactua imprisonment,
6) presenceof anti-HIV antibodies, and 7) apositive
VDRL test. However, only 4 of thesewereindependent
risk factorsby multi-steplogistic regresson multivariate
anayss. previousimprisonment at Casade Detencéo,
currentimprisonment longer than 130 months, positive
VDRL tegt, andillicit drug usebeforeadmissonto Casa
de Detencéo.

The HCV seroprevalence observed in the
correctiona populationindicatesthat thisspecific group
isconsderedat risk for HCV infection. Severad studies
performed in Australia also demonstrated high
prevalences. 39%in 1995[7], and 37%in 1997 [8].
Thisprevalencemay beatributted to thelarge number
of inmateswith behaviora risk, mainly illicit drug use.

TheHIV seroprevalence observed inthe Casade
Detencéo placesthisinstitution among thosewith the
highest reported ratesof HIV-1 infection. Noteworthy
isthefact that theincidenceof 17.3% observedin 1990,
waseven higher thaninthe present study performedin
1993101994 (13.7%) [6]. A similar observation was
made in New York State prisons, where the
seroprevaenceamong maeinmateswas 17%in 1987
101988, 15%in 1990, and 12%in 1992. However, a
different pattern of seropositivity devel oped among
femaleinmates, with seroprevaenceratesof 19%in
1988, and 20% in 1992 to 1993 (data obtained from
theNew York State Department of Health) [9]. The
reasonsfor thisdecreasein HIV seropreval enceamong
themaleinmatesisnot yet well understood.

Since HIV and HCV have the same route of
tranamission, wewoul d expect that theimpact of control
measuresfor HIV could aso contributeto an expected
decreasein HCV transmission. However, HCV isnot

only moreprevalent than HIVV among intravenousdrug
users, but a so hasthegreatest infectivity [10]. Soitis
not surprising that thesetwo conditionsmaintainahigh
HCV seroprevalence among drug users. Finaly, the
long latency of HCV (on average, morethan 20 years)
would increasethelikelihood of transmission when
compared with thelatency of HIV (on average, less
than 10 years).

Previous history of sexually transmitted diseases
(STD), like syphilis and hepatitis B, was eval uated
through serological tests Thedatathat 43.9% of inmates
denied sexua practice after theadmission at Casade
Detencdo, and that the great majority of them denied
any previouscondom use, suggeststhat theinmateswere
likely exposed to T. pallidumbefore admissionto the
penitentiary. This seroprevaence is similar to that
observed among pregnant womenin Brazil [11].

TheHBYV seropositivity was 37.5% for anti-HBs
and, unexpectedly, we found 30.6% to be HBsAg
positive. Some explanationsfor thisfinding should be
considered. First, false positive RIA results seems
unlikely, since the positive samples were strongly
reactiveand theindeterminate resultswere confirmed
by another method (AuszymeMonoclonal - Abbot).
Second, agreater HBV exposition among theinmates.
Third, the presence of immune suppression associated
withdrug use.

Analysis of risk factors

Age: The identification of age <28 years as an
independent risk factor inthisstudy, could betheresult
of either higher rateof illicit drug useor high risk sexud
activity among younger people. Despite educational
programs, younger peoplemay belesssusceptibleto
prevention campaigns. Inaddition, young inmatesmay
be even less informed than young public school
students, asevidenced by higher rates of drug useand
unsafesexua practices. Other studieshaveaso shown
ahigher rateof drug useamong younger inmates[12].
In addition, the significant association of previous
imprisionment at ayoung offendersfacility, and HCV
seropositivity, suggeststhat theinmateshave an early
exposureto HCV.
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Drug use: Illicit drug use (intravenousor inhaled) is
clearly associatedwithHCV transmission by multi-step
logigicregressonmultivariateandyss(OR=1.64, Cl 95%
1.15- 2.33). Therdationship betweenillicit druguseand
crimehasbeen the subject of intense debate. It hasbeen
suggested that drug use and prison experience are
interrdlated. Intenseillicit drug usedrivesillegd behavior
resultinginimprisonment; and highcrimelevel ssimulate
illicit drug use. Inthisstudy, therewasahighfrequency of
illicit drug use prior to incarceration in the Casa de
Detencéo (74%), demondratingarather highrdaionship
between crimeandillicit drug useinthisgroup.

HCV transmissionthrough the parentera routewas
clearly established, and its transmission by blood
transfusionswasvirtudly eiminated wheretherewas
effective screening. However, this route of HCV
transmissionismaintained dueto the high prevelence
between drug userswho share needles, syringesand
other contaminated equipment [13]. Therefore, it was
expected that the preval ence of blood borne pathogens
washigher intheinmate popul ation.

Severa sudieshavedescribed intravenousdrug use
inside correctional facilitiesasarisk factor for HCV
infection[14]. Thismay bepartially explained by the
paucity of syringesand needles, and generally poor
hygienic conditions, all favoring the sharing and
reutilization of intravenous paraphernalia. Although
intravenousdrug usewasadmitted by aminority of the
individua sinthe Casade Detencdo, 55.4% admitted
theuseof other typesof illicit drugsinsdethe Casade
Detencdo. Thishighrate of drug usereported by the
inmatesmakesunder reporting of intravenousdrug use
ins dethe Casade Detencdo somewhat unlikely. It has
been noted that the intravenous drug use in this
correctiond facility hasmarkedly decreased duetothe
difficulty of obtaininginjection material, concern about
AlIDStransmission, and the widespread use of crack
cocaine asopposed to intravenous cocaine.

Theidentification of inhalatory drug useasarisk
factor for HCV infection requiressome consderation.
First, drug userswho admitted inhal atory use, denied
intravenous use due to the fear of discrimination.
Second, HCV transmission by theinha atory routewas
recently described in drug addicts[15]. The proposed

mechanism would be epistaxis secondary to local
traumaby the equipment (straws), and sharing it with
other users.

Previousincarceration at Casa de Detencédo de S&o
Paulo: This variable was also identified as an
independent risk factor for HCV infection (OR=1.73,
Cl 95%1.19- 2.52). Thisassociation could bedueto
higher ratesof illicit drug useins de Casade Detencéo.
Miiller, et d., stated that sharing needlesoutside prison
wasnot arisk factor for HCV infection. However, this
practiceingde prison wasconsdered animportant risk
factor for both HIV and HCV infection[16].

Length of currentimprisonment: Thelength of current
imprisonment of >130 monthswasa so anindependent
risk factor for HCV infection (OR=2.44, Cl 95%1.04
- 5.71), demongtrating that thelonger thetimein prison
thehigher thelikdihood of HCV infection. Somegtudies
reported that the continuous use of intravenousdrugs
for more than 8 years was associ ated with 100% of
HCV seroprevaence, and the continuoususefor more
than 2 yearswas associated with two thirds of HCV
seroprevalence[17]. Inour study, therewasa44.2%
seropogitivity toHCV among theinmateswho admitted
drug usefollowing admission to Casade Detencéo.
Therefore, it is not surprising that individuals
incarcerated for alonger time had 2.44 times greater
likelihood of being HCV positive.

Prior imprisonment at FEBEM: The FEBEM is a
correctional institution for young offenders. The
significant association between this variable with
seropositivity to HCV suggeststhat theinmatescan be
exposed to HCV during their timein FEBEM, where
they probably have contact withillicit drugs. However,
thisvariablemay bejust amarker of other variables,
sinceit was not present as an independent risk factor
after sepwiselogigtic regresson multivariateanayss.

Presenceof anti-HIV antibodies: The presenceof anti-
HIV antibodies asarisk factor was expected, since
both diseases share the same transmission routes.
However, differencesintheir infectivity ssemtoaffect the
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transmissioninsideprisons. For HCV, thevira loadis
constant making its parenteral transmission easy. The
association between HCV and HIV hasbeen described
inseverd tridsandmay bemorebiologicd thanbehaviord
[18]. Oneexplanation may bethat theimmunosuppresson
caused by HIV facilitateHCV transmisson[19)].

Positive VDRL test: A positive VDRL test wasalso
identified asanindependent risk factor for HCV infection
(OR= 2.63; CI 95% 1.08 - 6.36). This correlation
hasbeen seen in groupswho had hyperactive sexual
behavior, suggesting that the sexual route may be an
important contributor for HCV transmission [20].
Despitethat sexud activity and the number of sexual
partnersdid not demongratesgnificant associaionwith
HCV infection, we believe that the risk of sexual
transmission may be higher in personswith genital
ulcers, asisthecaseinsyphilis.

Epidemiological studieson the transmission of
blood-borne pathogens in this population are
important to better elucidate how efficient control
initiatives should take place.

Control of HCV transmission among prisonersis
desirable, consdering that HCV isthecauseof chronic
diseaseinthegreat majority of infected subjectswith
unfavorablenaturd history. Clearly, itisavery difficult
goa toaccomplish. Takinginto account that asignificant
number of inmatesmay have acquired HCV infection
beforeincarceration, theimpact of control measures
would belimited, but isextremely important.
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