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ABSTRACT 

An epidemic of hepatitis B occurrlng ln a rural area of Nova Scotia ln 

1988 and 1989 was Investigated. IIIIClt Injectable drug use (IIDU) was 

the maJor determinant of transmISSIon. The epidemic was the first 

hlghly vIsIble IndIcatIOn of IIDU ln Nova Scotla. A contact-traclng 

approach was used to Ident I fy the cohort of IIDUs. Of 186 IInUs, 78 

had serologicai eVldence of hepatitis B Infectlon. Using 

epidemiologicai crIterIa, It was determined that 57 of these formed a 

deflnlte cluster of hepatltls B infectIons. I;ge, the total number of 

IIDU-contacts named and the number of hepatltis B seroposltive 11DU

contacts named were Identified as risk factors for hepatitis B 

InfectIOn. SIX cases of delta hepatltis cOlnfectlOn were found among 

the cluster cases, with a secondary attack rate estimated at seven 

percent. Risk-reduction and Immunization strategIes for the prevention 

of vIral Illnesses assoclated with IIDU were recommended. 
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RESUME 

Une épidémle d' hépat 1 te B (HB) dans une rég 10n rurale de la Nouvelle 

Ecosse au cours des années 1988 et 1989 a été Investlguée. L'InJectIon 

de drogue lllégaie (IOI) a été Ident If Iée comme étant le moyen de 

transmISSIon prInCIpal. Cette épidémIe étaIt la premlere lndicat ion 

VIsIble d'un grave probl~me avec l'lOI en Nouvelle Ecosse. Une méthude 

de recherche de contacts a été employée pour Identlfler les usagers. 

Parmi la cohorte de 186 usagers, 78 usagers avalent une preuve 

Au moyen de crlt~res épIdémlologlques, on 

57 usagers infectés récemment. L'âge, le 

sérologIque d'InfectIon HB. 

a demont ré un groupe de 

nombre total de contac c d' 101, et le nombre de contact d' lOI avec 

preuve sérologIque d'InfectIon, unt été IdentIfiés comme facteur de 

risque pour l'InfectIon HB. SIX usagers étaient aUSSI atteInts de 

l'hépatIte delta. Un taux d'at-taque secondalre apprOXImatIf de sept 

pourcent a été calculé pour l'hépatIte delta. Des stratégIes 

d'immunization et de réductIon de risque VIs-à-ViS les maladIes VIrales 

assocl~es avec l'InJectIon de drogue Illégale ont été recommendées. 
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PREFACE 

This thesls evolved from the author's Involvement ln the Investigation 

of an epldemlc of hepatltls B. As Field Epldemlologlst ln Nova Scotla 

Eor the Labotatory Centre for Disease Control, Health and Weltare 

Canada, the author had the opportunlty to he ad the Investigation. This 

role encompassed the development of a questionnaire for hepatltls B 

(subseljuently adopted throughout the province); the development of 

abJect 1 ves and the approach used H\ the lnvest Igat loni the training of 

a team nf Inter'JleWerSi the coordination of laboratory services and of 

data collection; the recommendatlun and Implementation of control 

measureSi liaison between the Department of Health and Fltness and the 

medlcal staff ln the outbreak areai data processlng and analysls; and 

the wrltlng of Interim reports. 

The Investigation of the epldemlc was requested an~ facilltated by Dr. 

Wayne Sullivan, Admlntstrator of Communlly Health DIVISion, and Dr. Leo 

MacCormlck, DIrector of C,lpe Breton Health Unit, of the Nova Scotla 

Departm~nt of Health and Fltness. 

InterViews of persons-at-rlsk ln the epldem!c reglon were conducted by 

public health nurses, Juanlta MacPhee, Beverly Hannem, Janet Blckerton 

and Heather MacSween, from November 1988 ta JunE" 1989. Most blood 

s~mples wece collected by the laboratory staff of the Northslde General 

Hospital, under the dlrectlOn of Dr. Hilda Tremblett. Most serology 

testlng was done at the Provincial Pathology Laboratory under the 

supervls10n of Dr. Spencer Lee. Non-routine hepatltls B serology tests 

were done at the Laborat')ry of the National VIral HepatltIs Reference 

Centre, ln Ottawa, under the dIreC~lOn of Dr. R.K.Chaudary. 

The author obtalned data on cases of hepatltls B ln AtlantiC Health 

Unit by revlewlng the entlre flie of hepatltls B case notifications for 

that health unit from January 1986 tu July 1989. 
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Data on hepatltls B vaCClne distribution ln the Cape Breton Health Unit 

were obtained from the Finance DlvIswn of the ~Jova Scotla Department 

of Health and Fltness, under the dlrectLon of Mr. Fred Can~van. 

Data on substance abuse and treatment ln Nova Scotla were obtalned from 

Marvin M. Burke, Executlve DHector of the Nova Scotla CommissIOn on 

Deug Dep~ndency. 

Data on reported cases of nepatltls B ln Canada I,ere ùbtalned from Dr. 

Paul Varughese, Bureau of Epldemlolugy, Lororatory Centre for [,lsease 

Control, Ottawa. 

ThIS thesls makes several original contributIOns. This IS the ftrst 

study on the epldemlology of hepatltls Band LltlClt LnJectal:.ole JIU') 

use ln Nova S.::otla. The adoption of a provlnce-wlde hepatlt 1:> n 

questionnaIre and the Implementatlon of d case-defJnltlon tur 

reportable hep<,t lt IS B are bath new for the prov If,ce. 1'he dt!! ta 

hepatltls olltbreak among dllC'lt Hl]ectable drug u5ers 15 the tlrst 

reported outbreak of dei ta hepat 1 t 15 ln Canada. 'rhe est Imat Ion IJl a 

!7econdary attack rate of delta vaus ln hepatltls B delta l1epatlll!::> 

cOlnEectlon IS another orIginal contflbutlon. Flnally, the approach 

'Jsed by publiC health persons ln Intervlewlng IlllClt InJectable dru!] 

users was unique and largely successflll, and may t:..e useflll as a mode 1 

Eor future Interventions ln thls population. 

It IS hoped that thlS thesls Will have sorne Influence un publIC health 

pollcy ln Nova Scotla. Speclfl"ally, llllClt InJectable drug use needs 

t,) be recognlzed as a major publiC health concern III Nnva SCIJtla. 

Hepatltls B Immunlzatlon pOllCy and measures tvl the preventlvrl ()f 

otLer vlral lllnesses ln thlS hlgh-rlsk group need LO be re-examlned. 
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CBAPTER l 

INTRODUCTION 

From January to November 1988, 20 serologically confirmed cases of 

hepatitls B \Vere reported ln Cape Breton Island, Nova Scoha. This 

compares wlth 11 cases WhlCh had been reported ln 1987. Cape Breton 

Island has a populatIon of 166,115 persons (Statlstics Canada, 1986b). 

The 20 cases ln a 48-week per lod represented an lncrease ln inCIdence 

from a crude annual rate of 6.7 cases per 100,000 ln 1987 to 13 cases 

per 100,000 ln 1988. Fourteen of the t\Venty cases ln the 48-week 

perlOd ln 1988 occurred ln a rural area wlth a populatIon of about 

30,000 persons. In comparison \VIth two cases reported ln thlS area in 

1987, the foutteen cases represented a dramatlc Increase ln the crude 

rate from 6.7 to 51 cases per 100,000 persons. 

Invest Igat Ion of thlS 

hepatltls B reported 

outbreak lncluded 

in the Health Unit 

a reVlew of aIl cases of 

from 1986, wi th cont inued 

actIve case-findlng untll June 1989. Eady ln the Investigation, lt 

was Eound that the prInCIpal mode of transmIssIon was percutaneous 

assoclated wIth the shaflng of contamlnated neeùles for InjectIon of 

lilicit drugs. ThereEore, the on-golng InvestIgatIon and control 

strategy focused prlmaflly on the 1l1lCIt InJectable drug user (IIOU) 

populat Ion. 

On the Island of Cape Breton, nol only was thlS the flfst highly 

vISIble lndication of the eXIstence of a serlOUS problem with lllicit 

injectable drug use ln rural Nova Scotla, but It also uncovered an 

unexpected occurrence of hepatitis B InfectIon and dlsease as a result 

of thlS drug use. {Because of ItS magnItude, further reference to it 

WIll be, not as an outbreak, but as an epldemlc (Last, 1988).) 



The study of thlS epidemic led to the IdentlflcatlOn of a deflnlte 

cluster of infectIon Invoiving llllcit Injectable drug users and 

several non-users. The ulentlflcaLlon of a cluster of delta hepatttis 

occurrlng later ln the epldemlc sugyested th~t the IIDU hlgh-rlsk group 

was not a closed system, and that cn-golng recrultment !nto the group 

could potentlally lead to exposure ~nd concurrent epldemlcs of other 

vIral llinesses. 

The burden of su(feong due to hepatltls B is consIderable, IDCludlDg 

acute hepatitls, fulmInant hepatltls, chronlc actIve hepatltls, 

cirrhoSlS of the liver and hepatocellular carClnoma. The chronlc 

carrIer state provldes a reserVOlr of VIrus. COlnfecllon and 

superinfection by other hepatotroplc VlrU,es often causes more severe 

and protracted Illness. Delta superlnfectlon of hepatltls B creates a 

reserVOlr of delta VIrus. 

1 t has been noted that illlC 1 t InJectable drug use i tsel f can spread 

rapldly llke an epidemic. The burden of s,lffeong due to llllClt 

InJectable drug use lS slgnlflcant. The user lS at r isk of acute 

medical pathology such as cellulltls, viral hepatltlS of several 

etlologles, and acute tOXIClty (over-dose), as we,l as chronlc dlseases 

such as AlOS and chronlc llver dlsease. IlllClt .n]ectable druy users 

are at rlsk of epldemlc vIral lllness and have the potentlal ta 

t ransml t Infect Ion to the non-us Ing populat Ion t hrouC"h sexua 1, {Jr 

other, close contact. The burden of sufterlng eJ'perlenced by the 

community as a whole lS consIderable, encompasslng not only the medlcal 

consequences of llllClt InJectable drug use, but also the socIal 

pathology engendered by thlS hlgh-rlsk behavlour. 

There have been few studles descnblng the epldemlology of hepat it lS B 

ln Nova Scotla. Furthermore, the epldemlology of hepatltls B ln Canada 

has not been extenslvely studled, especlally ln relatIon tu llllClt 

InJectable drug use. In the Unlted States, thls [I~k group now 

accounts for the largest proportIon of reported cases. The occurrence 

of an epldemlc of hepatitls B wlthln a geographlCall'l deflned regl(J{l 
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like Cape Breton, provlded the opportunity to undertake an in-depth 

study of hepatltls B infectIon among llllcit Injectable drug users, a 

populatIon generally dlfficult to study. 

Prlor to the 

standard 1 zat 10n 

start of 

elther of 

thlS lnvestigatlon, 

Invest Igat ional tools, 

there had been no 

or of a reporting 

defwitlon for hepatitls B among the SIX health units of Nova Scotia. 

Subsequent adoptIon of a method of standardIzatlOn asslsted ln Inter

reglon comparlsons. 

The research work described here has Important ImplIcatIons in terms of 

public health POllCY. IIIIClt lnJectable drug users comprise d major 

reserVOlr for hepatltls B, and the eXIstence of delta hepatltls ln this 

group 1S serious. The approach to InvestIgatIon and prevention of 

hepatltls B ln this study population may be useful to Investigators and 

public health pOllCy makers throughout Canada, part lcularly ln Nova 

Scot la. 

1 



CHAPTER 2 

LITERA'l'URE REVIEW 

2.0 Overview of viral hepatitis 

Acute viral hepatltls is a general term referrlng ta a group of at 

least seven different dlseases caused by seven dIstInct VIral agents. 

The best characterlzed a~e hepatltls A (prevlously known as Infectlous 

hepatltis) caused by hepatltlS A VHUS (HAV), hepatltlS B (prevlously 

known as serum hepatltls) caused by hepatltls B Vll:US (HBV), and 

infectlous mononucleosls caused by Epstein-Barr virus (EBV). Delta 

hepatitls IS caused by cOlnfectlOn or superlnfectlOn of hepatltls B 

infection ,,'!th hepatltlS D VHUS (HDV). Hepatltls C VHUS (HCV), 

likely the etlology for the ma]Crlty of post-transfusion hepatltls, was 

recently 1 solated (Chao et ~, 1989). The genome of hepat 1 t lS E v 1 rus 

(HEV), a non-A, non-B hepatltls virus WhlCh lS transmltted enterlcally, 

was also recent1y characterlzed (Reyes, 1990; Tarn et ~!.' 1990). 

These seven hepa t 1 t Ides 

epldemlologlcal features. 

have slml1ar cllnlca1, blochemlcal and 

In addl t Ion, cytomegalovlrus (CMV) Infection 

is occaslonally dlfflCUlt ta dlstinguish cllnlcally from the vHal 

hepatltldes. The Initial dlagnosls oE vaal hepatltls lS made on the 

basls oE cllnlcal presentation and/or llver Eunctlon tests. Therefure, 

sensltlve and speclflc serologlcal tests are essentlal for accu rate 

dlfferentlatlon oE etlology. 

In general, recent hepatitls A lnEectlon 15 conftrmed by the presence 

of IgM antl-HAV. Infectlous mononucleosls IS oEten conflrmed wlth the 

"monospot" test, a sensitive and speclflc test for heterophlilc 

antlbodles. Recent EBV Infection 15 also demonstrateJ wlt.h 

seroconver~lon to antl-Epsteln-Barr nuclear antlgens (antl-EBNA), ur by 
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the presence of IgM anti-vlCal caps1d ant 1gens (IgM ant I-VCA). An 

assay for antl-HCV has been developed (KuO et al, 1989). To date, 

demonst rat Ion of HEV infect Ion has been ln the research set t 1ng by 

Immune electron m1croscopy (T 1 cehurst et al, 1990). CMV lS 

demonstrated dlCec:tly by culture or ind1rectly by a four-fold cise ln 

CMV ant1body tItres. 

The only commercIal test currently ava11able for HDV infectIon is an 

assay for total antl-HD, although several other tests eXlst ln 

reference laborator1es. Three serology tests uSlng two different 

antlgens (hepatltlS B surface and core antlgens), are usually used ta 

conflrm the dlagnos1s and the tImIng of InfectIon with hepatltis B 

VIrus. Non-A, non-B hepatlt1s, caused by as-yet-unidentlfied 

v1rus(es) 1S a d1agnosls of exclusIon. 

MultIple attacks of vlCal hepatltls may occur in the hepatitis B 

chronlC carrIer, deflned as HB surface antigen POSitlVity for more than 

six months, as a result of superlnfectlon by the other hepatotroplc 

V1ruses. However, the unexpected event of a serolog1cally confirrned 

outbreak of hepatlt1s B ln an area with a prevlously very low incIdence 

of hepatitis B, suggested pr1mary InfectIon w1th hepatitis B Vlrus ln a 

susceptIble populatlon rather than superlOfectlon. The mode of 

transmISSIon and the particularly severe clinlcal course in several 

cases suggested 1nvolvement of the delta VIrus. 

The 11terature reVlew on vIral hepatitis WIll therefore focus on 

hepatlt1s B and delta hepatitis. 

2.1 Hepati tis B 

2.1.1 Bepatitis B virus 

In 1965, 

hepat l t lS 

Blumberg 

B surface 

d1scovered the Australlan 

antlgen (HBsAg) (Blumberg 

antigen, 

et al, 

now called 

1965). Its 
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assoclation wlth serum hepatltls was subsequently recognlzed ln 1968 

(Blumberg ~ al, 1966; Prlnce, 1968; Okochl and Murakaml, 1968). 

In 1970, Dane et al found HBsAg-pOSltlve VlCUS panleles of three form~ 

in sera of hepatltis patIents. The larger spherlca1 partlele oE 42 

nanometres (Dane partlele) has Slnce been shown to be the complete 

HepatltlS B VIrIon. The more numerous fllamentous and smaller 

spherlcal HBsAg-posltlve forms are thought ta be lncomplete vIral coat 

proteln. 

The Dane particle conslsts of a Ilpoproteln envelope and a vIral 

capsld, or Inner core, 27 nanometr~s ln dlameter (AlmeIda et ~, 1971). 

Embedded ln the envelope are three related protelns, Pre-51, Pre-52 and 

HBsAg (Neurath et al, 1986; Pfatf et al, 1986). The vlral capsld 

conslsts of 180 core protelns (Onodera et ~, 1982), referred to as HB 

core &ntlgen (HBcAg), and contains the viral DNA genome (Robinson et 

al, 1974). 

The genome of hepatltls B VIrus, a clrcular DNA molecu1e approxlmately 

3200 base palrs ln length, has a very compact organlzatlon due ta open 

readlng frames (ORFS) wlth overlapplng gene sequences, and regulatory 

sIgnal sequences wlthin proteln-encoding sequences (MIller et al, 

1989). The ORFs represent gene sequences encodlng four maJor protelns

-core, surface, X, and po1ymerase, as well as minor prolelns--pre-core, 

pre-surface and X/core Euslon protelns. 

Three antlgen-antlbody systems are assoclated wlth HBV: HBsAg/antl-

HBs, HBcAg/antl-HBc and HBeAg/antl-HBe. 

HBsAg IS a proteln of molecular welght 24,000 daltons (Tlollals ct a~, 

1981). Its presence ln the serum 1S an lndicator of act Ive HBV 

InfectIon, elther acute or chronlc, and oE potentlal lnEecllvlty 

(Barker and Murray, 1972). HBsAg may appear as early as 6 days aCter 

exposure ta HBV (Krugman et al, 1979), and lS usually easlly detectable 

by the tlme of cllnlcal lllness. There lS a graduai decllne ta 
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undetectable levels wlthin four to SIX months. Persistence of elevated 

HBsAg leve1s beyond 3 months aEter onset of Illness is assoclated with 

Increased risk of developwent of the chronic carrIer state. 

HBsAg conslsts of a group-speclflc antigen "a", and at 1east two sub

type dètermlnants, "d/y" and "w/r" (Le BouvIer, 1971; Bancroft et al, 

1972), WhlCh usually are mutually exclusive. The four major subtype 

categorIes, ayw, ay~, adw, and adr, were thought to be the phenotypic 

expressIon of four maJor genotypes of HBV (Le Bouvier et al, 1972). 

In 1972, Mosley et al demonstrated that epldemlologlcally linked cases 

of hepatltis B consistently had the same subtype as the Index case, 

excludlng from thelr serles any secondary case suspected of IlllCit 

drug practices. Since then, subtYPlng has been considered a "gold 

standard" as an epidemiologicai tool to conflrm 110ks hetween cases. 

However, recent dlscoverles about hepatltls B VIrus may llmit the 

usefulness oE this tool ln some Clrcumstances. 

Sorne complex subtypes such as adywr display both allelic determinants 

on the same partlcle. Due to more precIse subtyplng by mapping of the 

entlre nucleotlde sequence oE the HBV genome, Eollowed by transfection 

oE ceUs, I t has been Eound that compound subtypes are produced by 

phenotYPlc mIxlOg durlng infectIon wlth two dIstInct genomes, rather 

than genomlc recomblnatlon (Okamoto et al, 1987). 

Alsu through comparlson of complete nucleotlde sequences of genomes, 

conslderable dlvergence has been found ln nuc1eotlde sequences of the 

same subtype. For example, a subtype from American chronic carrIers 

dlffered from the same subtype from Japanese chronic carriers, 

suggestlng that Le Bouvler's four maJor antigenically deflned subtypes 

may not reflect true genotyplc varIatIon of HBV (Okamoto ~ al, 1988). 

Concomltant HBsAg and antl-HBs of differing subtypes can he found ln 

aSsocIatIon Wlth hemodlalysls (Foutch et al, 1983) and IlllClt 

InJectable drug use (Stlmmel et ~, 1975). Concurrent heterotyplc 



8 

HBsAg and ant ibody format ion has also been demonst rated in chronlc 

hepatltis B wlthout a llkely second exposure to HDV of a dlfferent 

subtype suggesting a disturbance ln immune. response (Shlels et al, 

1987). 

Although consistent transmissIon of an unusual subtype w~s demonstrated 

in an outbreak of hepatitls B among the patIents of an lnfected oral 

surgeon (Relngold et al, 1982), the pattern of subtype transmISSIon 

associated with multiple exposures has not been studled ln an 

epidemlological context. 

Therefore, the significance of subtypes may need to be re-examlned. 

Speclfically, 1) there may be slgnlficant genomlc heterogeneity wlthin 

subtype categoriesi 2) there IS evidence of heterotYPlc antlgen

antibody formatIon; and 3) single and multlple exposure transmISSIon 

patterns may dlffer. VerificatlOn of epidemlologlcal lInks uSlng the 

conventlonal subtyplng technologIes (immunodiffusion and radlo

immunoassay) may be hml ted in cases of mul t Iple exposures (personal 

communIcatIon, H. Will). 

In uncompllcated acute HBV infectIon, the dlsappearance of HBsAg and 

HBeAg antlgenemla 15 followed by a wlndow phase characterlz -d by the 

presence of anti-HBc but the absence of both HB Sl~rface ant Igen and 

antl-HBs. The wlndow phase ends with the appea.ance of hepatitis B 

surface antlbody slgnalling recovery from overt 01 unapparent lnfectlon 

and lack of Infectiousness (Lander et al, 1972; Aach et ~,1974). Up 

to 20 percent of cases who recover from nepatltls S InfectIon may never 

produce antl-HBsi however, once produced, ant I-HBs perslsts 

Indefinltely ln more than 80 percent of patIents (Bdrker et c!.l, 1973). 

HBsAg and anti-HBs may be found concurrently. 

of cases had concurrent HBs antlgen and 

In one study, 32 perc~nt 

antlbody, with greater 

frequency ln patients wlth chronlc actIve hepatltls (63 percent) lnan 

ln thOSè wlth acute hepatltls (34 percent), concurrence beIng 
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associated with eVldence of viral replication and active inflammatIon 

(Shlels et al, 1987). 

In nature, HBcAg 15 found only ln the envelopfd virus ln serum, or in 

lnfected hepatocytes. Both serum and Ilver HBcAg contain a 

serologlcally dIstInct e antlgen (HBeAg) (Magnius and Espmark, 1972). 

The exact nature of HBeAg and 1 ts relat lonshlp Wl th HBcAg remained 

enlgmatlc untIl only recently. It 15 now known that HBcAg and HBeAg 

are produced by alternate translatIon from two dlfferent start codons 

at the 5' end of the pre-core or core open readlng frames. Tnus HBeAg 

15 produced ln vivo by a secretory mechanlsm Involvlng the precore 

sIgnal sequence rather than by denaturatlon of HBcAg (Ou ~ al, 1986). 

In acute and chronlc HBV InfectIon, HBeAg 15 usually found dur1ng the 

phase of vlral J.:<':pllcation and 15 therefore assoc;lated with a high 

degree of Infeetivlty (Alter et al, 1976; Andres et al, 1981). 

Pers1stence of HBeAg for more than ten weeks after incubatIon period 15 

predIctIve for de"elopment of chronlc InfecLion (Norkrans et al, 1979). 

Although HBcAg eXlsts primarlly ln the llver and wlthln HBV partlcles, 

antl-HBc antlbody 15 produeed by vHtually aU HBV-Infected patIents 

regardless of cllnlcal disease. In contrast, antlbody ta HBeAg only 

Inconslstently appears and lS IndIcatIve of reduced viral replication 

and the beg1nn1ng of resolutlOn p-!oofnag1e et al, 1981). In general, 

Infectlvlty 15 ~onsldered limlted ln the presence of antl-HBe; however, 

sorne HBeAg-negatlve, ant1-HBe-posltlve Individuais may be positIve for 

HBV-DNA, and be Infectlous (Krogsgaard ~~ al, 1986). 

Spec 1 f le ant Ibody ln pr lmary humoral response to viral infect ion is 

usually of the Immunoglobulln M (IgM) class. IgM anti-HBc, indicative 

of recent InfectIon, perslsts at high tItres for approximately six 

months and at a much lower titre for a prolonged intel val (Perrillo et 

al, 1983). Hence IgM antl-HBc 15 used ta dlstlngulsh between recent 

and remote HBV InfectIon (acute versus chronlc HBsAg-pOSltlVlty), and 
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between cOlnfectlon and supennfection by a second hepatotroplc VirUS 

(Perrillo et al, 1983). 

In summary, FBeAg, DNA polymerase, HBV-DNA, Dane partlcles in serum or 

HBcAg in hepatocytes, and hlgh titres of HBsAg or IgM antl-HBc, are ail 

assoclated wlth Increased Infectlvlty. ln general, antl-HBe 15 

associated wlth lower infectlvity, IgG antl-HBc occurs ln recovery, and 

antl-HBs signifies Immunlty. 

2.1.2 Diagnostic profile of Bepatitis B 

The diagnosls of hepatitis can be established clinlcally by symptoms 

and signs such as arthralglas and ]aundice, and/or blochemlcally wllh 

hepatic damage demonstrated by Ilver functlon tests--elevated 

t ransaml nases, bIll rubln 1 alkallne phosphatase, lact 1 c dehyd rogenase, 

and pro10nged prothrombin tlme. Viral etlologles such as Hepatltls A, 

EBV, HeV or HEV, can be ruled out by speclflc serology tests. 

Depending on the 

status), various 

HBsAg, antl-HBs 

purpose of testing (dlagnosls, screenlng, lmmune 

algorlthms have been devlsed for the sequenClng of 

and antl-HBc serology tests. The complexlty of 

serologlcal responses that occurs ln HBV Infect Ion cont Inues to make 

dlagnosls dlfflcult; however, the comblned testlng for aIl three Ylelds 

hlgh sensltlvity for demonstratlon of HBV Infection except durlng the 

early Incubation perlod. 

In the presence of HBsAg-pOSltlVlty, IgM antl-HBc may be useful lo 

dlfferentlate between acute or chronlc Infection. Both positive and 

negative predictive values of IgM antl-HBc have been found ta be above 

90 percent (Perrillo et al, 19B3; Hoofnagle ~ ~, 1985). HBeAg and 

anti-HSe testlng are generally reserved as Indlcators of Infecllvlty ln 

the chronlc carrier or to determlne the rlsk of perlnalal transmiSSion. 

HBV-DNA ln serum IS a more speclflc and senSitive lndlcator of 

infectlvlty than HBeAg/antl-HBe (Tassopoulos ~~ al, 1987). 
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2.1.3 Clinical aspects of hepatitis B 

About 50 to 65 percent of persons acutely Infected with hepatitis B 

VlCUS remaln asymptomatlc; 10 to 20 percent are symptomatic wlth flu

llke lllness but are anlcteric; 20 to 30 percent of Infected persons 

develop cllnlcal dlsease (Hollinger, 1989). The subclinlcal to 

cllnlcal ratIo IS even higher in chlldren--HBV Infections in young 

chIldren are almost always asymptornatic. 

The typIcal clInlcal course of acute hepatitis B IS divided into four 

phases: IncubatIon perlod, prodromal phase, lcteric stage and 

convalescence. The virus burden and the potential for transmIssion are 

the IncubatIon perlod, WhlCh is usually 45-180 days, greatest dUClng 

wIth an average of 60-90 days. The prodrome IS insidious wilh 

anoreXla, nausea, malaIse, myalgla, easy fatigablilty, vague abdominal 

pain, headache, and occasionally mlld fever. Flve to 15 percent of 

cases experlence manIfestatIons of immune complex dlsorder (serurn

slckness) wlth rash, arthralgIa, arthritls and vasculitis (Holllnger, 

1989). SIgns of liver damage Include ]aUndlCe, dark urIne, tender 

llver, and hepatomegaly; spienomegaly rnay aiso be present. HBsAg 

Ievels then decline, followed by a recovery phase of several months. 

FulmInant hepatlc necrOSlS and fatailty develop ln about one percent v 

icterlc cases. 

Acute hepatltis B lS not the most serious consequence of hepatitls B 

VIral InfectIon. Chronlc carrIer status can result, wlth the potentiai 

Eor transmISSIon of InfectIon even ln the absence of clinlcal 

manlfestat-ions of dlsease. Nlnety percent of ~nEected newborns, 20 ta 

30 percent of Infected preschool chlldrûn, and SIX to 10 percent of 

children InEected after age El ve or SIX, do not clear the v 1 rus and 

bec orne chronlcally Infected (Beasley et al, 1982; Beasley and Hwang, 

1983). Age at lnfectlOn 15 a maJor determlnant of the chronlc carCler 

status. Gender 15 aiso an Important determlnant of chronic carr 1er 
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status with persistence of HBsAg 1.5-2 tlmes more flequent ln men, for 

unknown reasons (Szmuness et al, 1978). A mean of one percent per year 

of HBsAg carrIers clears the VllUS Indeflnltely (Alward et al , 1985). 

Intrinslc or iatrogenlc immunosuppresslOn lS assoclated wlth a hlgher 

rlsk of persistent Infection (Szmuness et al, 1978). 

In the ma]ority of chronic carriers, there lS a pauclty of symptoms and 

signs of liver dlsease, wlth mlld non-speclflc symptoms such as easy 

fatigablilty, and, rarely, mlld hepatosplenomegaly. In a series of 100 

cases, blochernlcal tests of llver functlon revealed elevatlons ln 

alanIne amlnotransferase (ALT) and aspartate amlnotransferase (AST) ln 

nearly aIl cases: ln fewer than 10 percent, serum albumln, bill rublO 

and prothrombln time were abnormal (Hoofnagle and Alter, 1984). 

2.1.4 Sequelae of hepatitis B infection 

The seguelae of persistent hepatltls B Infection are chronlc persistent 

and chronlc active hepatitls, clrrhoSIS of the llver and hepatoc~llular 

carcinoma. Chronic hepatltls B carners are aiso at rlsk of 

superlnEectlon wlth the other hepatotroplc Vlruses. 

Chronlc persistent hepatltls (CPH), chronic active hepatltls (CAH), and 

ClrrhOSIS are hlstologlcal diagnoses. In both CPH and CAH, there IS 

biochemlcal eVldence of llver dysfunctlon. However, ln CPH, the 

lobular architecture lS preserved wlth Ilttle or no Elbrosls and no 

plecemeal necrOSlS, whereas ln CAH, there IS plecemeal necrosls wlth or 

wlthout brldglng necrOSIS and flbrosls. The prognosis ln CPH 15 

consldered good, dependlng on duratlon of viral repllcatlull, 

superlnfectlon and Immunostatu5. The prognosls of CAH IS the eventual 

development oE ClrrhOSlS (Cooksley ~ al, 1986), wlth a hlgh rlsk of 

subsequent hepatocellular carClnoma. 

The perlod of Vlraemla wlthout llver damage ln the prodromal phase, and 

the eXistence of carners wlth a hlgh level of HBV repllcatlon wlth 
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normal hepat IC histology support the theory that HBV is not dlrectly 

cytopathic (Chu et al, 1985; Lok ~ al, 1985). In acute hepatitis, 

Ilver damage cOlncides wlth the appearance oE IgM antl-HBc, suggestinq 

that Inflammation lS caused by Immune lysis oE InEected hepatocytes 

(Lok et al, 1985). Thomas et al (1988) hypotheslze that, ln adults, 

chronlclty der Ives from deflclent productIon oE alpha Interferon and 

suppression of host response to Interferon, whereas ln neonates, 

chronlclty may be due to speclEIC suppreSSIon oE cell-medlated immune 

response. 

Perslstent InEectlOn with HBV IS divided into repllcatlve and non

repllcative phases (Chu et al, 1985). Durlng the Elrst Eew years after 

acute lnfectlon, viral repllcatlon 15 active, wlth hlgh levels of HBeAg 

and free HBV-DNA predomlnating in both hepatocytes and serum. ThiS 15 

Eollowed by a low repllcatlve phase ln WhlCh either HBeAg or antl-HBe 

lS present, wlth low concentrations of serum HBV-DNA, and overt 

hlstologlcal chronlC Ilver dlsease. Flnally, viral rcpllcatlon ceases, 

no HBV-DNA 15 IdentlEled ln serum, and there IS no longer demonstrable 

Ilver Inflammation. However, HBV-DNA perslsts ln an lntegrated form in 

the genome oE the hepatocyte. Carhosls, lE It devplops, usually 

starts dUrlng the repllcatlve phase or dUrlng the transltio'1 to t.he 

nonrepllcatlve phase (Hoofnagle, 1988,. 

ReactIvatIon of chronlC hepatltls B refers to the reappearance of the 

serologlcal markers of Viral repllcation. OEten ITllmlcklng an eplsode 

oE acute vaal hepati::ls, thlS occurs prlnclpally in aSSOCiation wlth 

lmmunosuppresslve dlsorder5 or therapy but may also occur spontaneously 

(SeeEE and KoEE, 1986). 

Hepatocellular carClnoma, probably the commonest mallgnant tumor ln 

males ln the world, has an estlmated annual InCidence of one million 

cases, and a male-to-Eemale ratIO oE dbout 3:1 (TiollaiS et al, 1985). 

There 15 marked geographlc varlatlon ln the InCidence, wlth 150 cases 

per 100,000 population ln China, Taiwan, Korea and sub-Saharan Afrlca, 



in contrast with fewer than four cases per 100,000 ln the United States 

(Rustgl, 1988). 

The epidemlologlcal eVldence linklng hepatocellular carClnoma wlth 

ehronlc hepatltls B vIrus Infection 15 undisputed. Flrst, there 15 a 

correlation between areas of h1gh prevalence of hepatocellular 

earClnoma and areas where hepatltls B virus 15 hyperendem1c. In China 

and most of Southeast ASla, vlrtually aIl aduits have serologlc 

eVldence of hepatltls B VIrUS InfectlOn wlth 10 ta 15 percent belng 

chronic carriers. The IncIdence of hepatocellular carClnoma ranges 

from 20 to 150 per 100,000 populatlOn per year. In contrast, ln the 

Unlted States and Western Europe, ftve ta 15 percent of adults have 

serologie eVldence of hepC'tltls B viral Infection, fewer than one 

percent are carrIers, and the InCidence of hepatocellular carClnoma lS 

trom 1 ta 5 cases per 100,000 populatlOn per year (Sandier et ~, 

1983) . 

Secondly, a high Jercentage of patients with hepatocellular carClnoma 

have chronic r.epatltlS B Infection. In China and Korea, 85 ta 95 

percent of lndlvlduals wlth hepatocellular carClnoma are HBsAg

pOsItlve; ln the United States and Western Europe, 10 to 26 percent of 

cases are chronlc carners (RuStgl, 1988). ThIrdly, ln famJly clusters 

of hepatocellular carClnoma, there lS a hlgh InCidence of HBsAg

pOSltlVlty, where cases of hepatocellular carClnoma are usually 

carriers, and maternaI-Infant transmiSSIon of Infection IS lmpllcated 

(Slmg and Chen, 1980). 

Fwal1y, two 

-:ausal llnk 

large prosp ~ 1 ve 

between h('patitis 

studles have prOV1('1pc1 eVldence of the 

B v'rus Infectlon ,md hepatocellular 

earelnoma. In 1975, a prospective study of 22,707 males was started ln 

Talwar, (Beasley ~ al, 1981). Follow-up Hl 1986 InGlcated a marked 

excess of deaths Eram hepatocellular carClnoma and clrrhusI~ ln 

carners oE HBsAg wlth a relative rtsk oE 94 (Beasley, 1988). 'rhls 

study also demonstrated a lOOO-Eold hlgher InCidence of hepatocellular 

carclnoma ln HBsAg-posltlve persons wlth kncwn clrrhosls. A 
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prospective study among 150 Esklmo chronlc carrIers in Alaska 

documented the development of hepatocellular carclnoma ln three males 

dUrlng the ten years of follow-up (Alward et al, 1985). This was a 

rate 307 tlmes the expected rate for the general UnIted States 

populatlOn with the same age and sex compositIon. Hepatocellular 

carclnoma arIses ln the long-term carrIer state, usually after 20 to 40 

years oE chronlc Infection (Hoofnagle, 1988). 

The demonstratlon of hepatltls B VIral ONA lncorporated Into the ONA of 

hepatoma cells 15 further eVldence 11nklng hepatocellular carcinoma and 

hepatltls B VIral infection (Imazekl et al, 1986). The exact mechanism 

of hepatocarclnogenesls by hepatltlS B VIrus IS unknown, but It is 

hypotheslzed that VIral ONA may be a promoter sequence for oncogenes or 

may alter genes controlling cellular growth (Dl Bisceglle, 1989). 

Approaches to preventIon and treatment of 

lnclude prlmary preventIon of hepatltls B 

vaccination or hepatltis B immune globulln, 

hepatocellular carClnoma 

v ual infect ion through 

and early detect ion of 

tumor through screenlng strategIes lnvo] vlng serum alpha-Eetoprotein 

(AFP) and ultrasonography. As a SIngle screenlng test ln hlgh-rlsk 

Indlvlduals, AFP has a sensltlvlty between 85-90 percent and a 

speclElcity between 70-80 percent (Regan, 1989). The mean 5-year 

survlval rate after surglcal resectlon has been calculated at 20 to 30 

percent, wlth no eVldence that adJuvant chemotherapy after hepatic 

resectlon Increases cure rates (Lotze, 1988). 

2.1. 5 Mode of transmission of hepatitis B virus 

The reserVOI r for human hepat lt 15 B VIrUS IS man. Its mode of 

transmISSIon 1S dIrect from person ta persan, through apparent or 

unapparent percutaneous or transmucosal exposure to vIrion present in 

InfectlouS blood, semen, vagInal Elulds and salIva. 
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Parenteral transmission has long been recognlzed ln aSSocIatIon wlth 

the transfusion of Infectious blood or blood products (Pattlson et ~, 

1973). ThIS led to the mandatory HBsAg test Ing of aIL blood, blood 

products and plasma used ln transfUSIon 111 most countlles. A subsequent 

decrease ln transfuslon-related hepatltls B occurred. Recogrlltlon ot 

common nosocomlal risks such as needie-stick lnJury (Alter ~!. ~, 1976) 

has led lü the development of pùst-exposure prophylaxis protocols. 

InfectIon due to unusual nosocomlal rlsks such as percutaneous exposure 

ta contaminated devices (DoUVLn et al, 1990) or medlcatlons (Alter et 

al, 1983) has been documented wlth Infectlon control measures 

subsequently belng Implemented. 

The maJor populatIon a~ rlsk of parenteral transmISSIon of hepatltis B 

infectIon ln the UnIted States 15 llllClt Injectable drug users, 

accountlng for 27 percent of aIL reported hepatltis B InfectlOns ln 

1987 (Alexander et al, 1988). Pat lents W 1 th renal fa dure are a1so at 

high flsk because of long-term hemodlalysls (Pattlson, 1973). The 

percutaneous mode of transmlSSlon of hepatltls 8 can be very effICIent. 

An attack rate of 91 percent was reported ln one study re1ated ta a 

multlple-dose vIal used ln a hemodlalysls unlt (Alter et al, 1983). 

Transmucosal transmISSIon assoclated W l t h 

f lrst recognlzed 

bath 

ln 

homosexual and 

the early 1970's heterosexual sexual actlvlty, 

(Szmuness et al, 1975a: WrIght, 

A recent controlled study 

1975), has Slnce been weIL documented. 

demonstrated an aSSOcIatIon between 

heterosexual activity wlth multIple partners and lnfectlon w!th 

hepatltls B (Alter et al, 1989). InfectIon resulling from heterosehual 

contact wlth a single acutely Intected partner was est Imated at 23 

percent dUflng one year (Koff ~~, 1977). Among InstltutlonalJ..:ed 

mentally handlcapped persans, where an average of 20 percent test 

positive for HBsAg, there 15 a great flsk of nonpercutaneous 

transmISSIon (Van Damme et al, 1989). 

Household 

Infection, 

contacts 

due ta 

of Infected persons 

transmucosal or occult 

are at Increased ri sk ot 

percutaneous transmiSSIon, 
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wlth secondary attack rates estimated at up to 30 percent for contacts 

of acutely III patIents (Boughton et al, 1982). The risk of acquirlng 

hepatltis B from contact wlth chronlcally Infected persons Increases 

through time (Szmuness et al, 1975b). 

The greatest contributIon to the global burden of hepatltls B infection 

lS due to perInatal transmISSIon from Infected mothers to newborns. 

ThIS mode of transmiSSIon accounts for 40 percent of aIl chronlC 

carrIers ln lhe world (Tong, 1989). An estimated 35 ta 40 percent of 

chronlc carrIers are Infected ln the preschool years, presumably due ta 

Increased rlsk as a result of contact with other HBsAg-posltive family 

members (Tong, 1989). 

2.1.6 Epidemiology of hepatitis B 

Hepatitis B occurs worldwlde, with an estimated 200 mlllion chronic 

carrlers of hepatitis B virus. The estlmated llfetlme risk of death 

from clrrhosis and/or hepatocellular carClnoma among chronlc carriers 

1540 percent (Beasley and Hwang, 1984). HBV infectIon is thought ta 

be responslble for at least 80 percent of cases of hepatocellular 

carClnoma worldwide (Beasley and Hwang, 1984). 

The global dIstrIbutIon of hepatltls B Infection lS described ln terms 

of low, Intermedlate and hlgh endemlclty based on prevalence rates. 

The level of endemlclty reflects the interactIve nature of host flsk 

factors, propertles of the vaus Inciuding mode of transmission, and 

environmental conditIons. 

Australla, W~stern Europe, North AmerIca and parts of South America are 

areas of low endemIclty, where the prevalence of HBsAg lS estimat~d 

between 0.2 and 0.5 percent. Neonatal and chlldhood infect Ion are 

Infre4uent (Maynard et al, 1989). HIgh-rlsk groups Include llllClt 

InJectable drug users, homosexual men, heterosexual persans wlth 

multIple sex partners, clIents and staff of programs for the mentally 
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handicapped, prIson inmates, health care workers, hemodlalysls 

patIents, reciplents of certaIn b100d products, sexual and household 

contacts of HBV carriers, chlldren of carrier mothers, and persons (rom 

areas of hlgher HBV endemlclty (Immunlzatlon Practlces Advisory 

Commlttee, 1987). 

Eastern Europe, Japan, the MIddle East, the UnIon of Soviet Soclal1sl 

Republ1cS, and parts of South America are areas of Intermedlate 

endemlclty, where the prevalence of HBsAg lS between two and seven 

percent. There is frequent Chlldhood infectIon, but lnfrequent 

neonatal infection. ChIna, Southeast Asia, tropical Afrlca, and the 

Amazon BasIn of South AmerIca are consldered areas oE hlgh endemlclty, 

where preva1ence rates vary tram elght to 20 percent. Neonatal 

Infections are freguent and Chlldhood Infection lS very freguent, 

virtually the entlre population havlng experlenced an InfectIon eplsode 

by adult Ilfe (Maynard et al, 1989). 

The epldemlology of hepatltis B in Canada IS thought to be slm11ar to 

that in the United States (Remis and Brazeau, 1985), and It IS from the 

Amerlcan Ilterature that InformatIon 15 obtalned about trends and rlsk 

factors. The Incidence of HBV dlsease, based on the number of reporled 

cases, Increased from 6.9 to 11.5 cases per 100,000 population from 

1978 to 1985, ln the UnIted States (ImmunlzatlOfl Practlces Advlsory 

Commlttee, 1987). Although 25,000 cases of hepatltJS B disease are 

reported to the Centers for Dlsease Control every year, 1 t IS thought 

that thlS number greatly underestlmates the true Incidence of 

infection. It 15 estlmated that only 50 percent of acute hepatltls B 

cases are reported by the current passive surveillance ~ystem (Alter et 

al, 1987). After correctlng for subcllnlcal dlsease and under

reportlng, lt lS estlmated that there are actually about 300,000 

hepatltls B InfectIons per year (Immunlzatlon Practlces Advlsory 

Committee, 1987). In splte of the avallablilty of hepatJtls B vaccine 

Slnce 1982, It lS estlmated that there has been a 'la percent Increase 

ln the number of lnfectlons per year, relative to the early 1980'5 

(Kane ~ al, 1989). 
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The groups at r isk of HBV infect ion have been changing in the Uni ted 

Sl.ates. prior to 1986, homosexual men comprised the sIngle largest 

rlsk group. However, the proportIon of cases reported ln thlS group 

has decreased from 21 percent to nlne percent Slnce then, possibly due 

to changes ln sexual behavlour rel~ced to the HIV epldemlc (Alexander 

et al, 1988). Heterosexual transmISSIon has Increased from 18 percent 

to 24 percent of reported cases posslbly because of heterosexual 

actlvlty ln populatlons with a high prevalence of HBV carrlers such as 

illlClt inJectable drug users or certaIn ethnic groups (Alexander et 

al, 19B8). Percutaneous transmISSIon assoclated wlth illlClt 

InJectable drug use has increased from 15 percent to 27 percent of 

reported cases. 

McGulllan et al (1989) conducted a study of the seroprevalence of HBV 

InfectIon from 1976 to 1980, of the demographlc and behavlourlal 

factors assoclated with risk of infectIon, ln a group representative of 

the general United States population. Hepatitls B Infection was 

estlmated to be 3.2 percent among the whIte populatIon ln comparlson 

wlth 13.7 percent among the black populatlon. In both raClaI groups, 

there was a low prevalence ln chlldren, WhlCh began to rlse between the 

ages of 12 and 18 years. Adult black Amer icans were at hlghest rlsk 

for HB InfectIon. Other predlctors of HBV pOSltlVlty were male gendet, 

resldence ln an urban area, certaIn geographlc reglons, livlng below 

the poverty level, serving in the armed forces, and a positIve syphilIS 

test. 

The epldemlology of hepatltis B ln Canada has not been as extenslvely 

studled. It has been E":3tlmated that 1.3 mIllion Canadians are 

potentlally at risk of hepatitis B (Coates and Rankln, 1983). (A group 

15 consldered at hlgh rlsk of hepatltls B InfectIon on the basis of a 

comparlson of ItS prevalence rate of HB markers wlth that of adult 

volunteer blood donors who are consldered at low r lsk.) The maJor 

recent hepat 1 t lS B seroprevalcnce stud les ln Canada are summar Ized ln 

Table 2.1. Although the methodologles of these surveys vary markedly, 
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Table 2.1 Major recent hepatitis B seroprevalence studies in Canada 

Author * Testing Settlng Number 
(year) period tested 

(% tested)** 

blcod donors 

Nusbacher 6 months Central 95,917 
(19B7 ) 1986*** Ontario (100%) 

self-identlfied hlgh-osk 627 

prenatal screenlng 

Sekla 10 months Manitoba 
(1988) 1987 

Waters 1985 Alberta 
(1989) 1986 

1987 

Delage 1982- Montréal 
(1986) 1984 

Canadian Armed Forces 

Manley 
(1989) 

recruits 

HMSC crew 
(one acute case) 

* First author only 

13,099 
(100%) 

43,314 
43,670 
42,094 
(100%) 

30,315 
(100%) 

1,848:antl-HBc 
577:HBsAg 

251:antl-HBc 
251 :HBsAg 

(100%) 

Seroprevalence 
percent 

HBsAg+ any marker 

0.04 nia 

0.48 13 .9 

0.61 nia 

0.25 nia 
0.41 nia 
0.45 nia 

3.40 nia 

3.5 
0.20 

6.8 
O.BO 

** Percentage actually tested in the group or population 
*** !ear of testing is assumed to be 1986 
nia not availabl~ 



, 

21 

Table 2.1 Major recent hepatitis B seroprevalence studies in Canada 
( con ti nued ) 

Author* 
(year) 

Test lflg 
period 

Setting Number 
tested 

(% tested)** 
**** group 

Seroprevalence 
percent 

HBsAg+ any marker 

dental professionals 

Epstein 
(1984) 

1981-
1982 

national 
convention 

occupational health nurses 

Strickler 1985 
(1987) 

anaesthesla personnel 

Malm 1986*** 
(1986) 

Chernesky 1978 & 
(1984) 1982 

Ontario 
convent ion 

teaching 
hospital 
Vancouver 

6 teaching 
hospitals 
Ontar 10 

mentally handicapped/day school 

713 
volunteers 

151 
vo1unteers 

anaes. 83 
resid. 27 
aides 7 
perfu. 5 

(90%) 

anaes. 71 

RemIS 
(1987) 

1984 Montréal stu. 505 

* 
** 

(one acute case) gtaff 165 
(81-84%) 

Flrst author only 

2.0 

0.7 

0 
0 
0 
0 

nia 

7.3 
1.2 

*** 
**** 

Percentage actually tested ln the group or population 
Year of testing 1S assumed to be 1986 

n/a 

Abbrevlatlans describlng the groups: anaes.=anaesthetists; 
resld.=resldents; perfu.=perfusianlstsi 3tu.=students. 
nat avallable 

11.4 

8.6 

12.0 
0 
0 

40.0 

16.9 

26.9 
13.0 
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Table 2.1 Major recent hepatitis B seroprevalence studies in Canada 
(con tinued) 

Author* 
(year) 

Testing 
period 

Setting Number 
tested 

(% tested) 
*** group 

** 

mentally handicapped/instltutionalized 

Poulin 1985 Québec resid. 182 
(1985) staff 194 

(99%) 

Farley 1986 N.B. resid. 288 
(1987) (99%) 

Lavigne 1983 N.S. resld. 202 
(1983) 2 institutions staff 239 

resid. 168 
staff 333 

(68-100%) 

immigrants from regions of high endemlcity 

Chaudhary 1979- all Indochinese 14,347 
(1981) 1980 refugees to Montréal 

indlgenous peoples of the Canadlan North 

Larke 1983- N.W.T.every 14,198 
(1987) 1985 communl ty 

51% of al! Inult 
44% of all Dene 
12% of al! non-natIve 

Minuk 1980 Baker Lake 720 
(1982) N.W.T. (85%) 

First author only 

Seroprevalence 
percent 

HBsAg+ any marker 
* 

11 61.0 
0.5 17.0 

0.4 12.0 

0.5 15.8 
0 11.3 
0 11.6 
0 5.5 

11.6 62.9 

3.9 28.4 
2.9 24.4 

3.9 27.0 

* 
** 

**** 
Percentage actually tested ln the group or populatlcn 
Abbreviations describlng the groups: resld.=resldents. 
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Table 2.1 Major recent hepatitis B seroprevalence studies in Canada 
(continued) 

Author* 
(year) 

Testlng 
per lOd 

Setting Number 
tested 

** (% tested) 

Indlgenous ~les of the Canadian North 

Mlnuk 
(1985) 

Balkle 
(1989) 

1984 

1986 

Chesterfleld 
N.W.T. 

Labrador 
Newfoundland 

172 
(78%) 

2,156 
(62%) 

5 ethnic groups Inuit 
settler 

homosexual/heterosexual with multiple partners 
il1icit injectable drug use 

Wi 110ughby 
(1986) 

1952-
1984 

Romanowski 1983 
(1983) 

"Vancouver AlDS 
Study"-general 

practlce-homosexua1 

576 
(82%) 

Edmonton-STD cllnlC 
homosexual 150 
h~terosexual 150 

Hanklns 
(1989) 

1989 Montréal, prlson 248 
for women,volunteers 

52% IlDU, 25% prostItution 

* First author only •• 

Seroprevalence 
percent 

HBsAg+ ariy marker 

2.3 

6.9 
1.9 

7.8 

3.3 
0.7 

nia 

22.0 

26.4 
10.0 

68.4 

39.3 
9.3 

45.0 

Percent age actually tested in the group or population 
nia not avallable 



and results are difficult to compare, these studies suggest thal Canada 

is a region of low hepatitis B endemielty wlth infectlOn eoneentrated 

in several definable h1gh-rlsk populatIons. 

A low prevalence of chronic hepatltls B carners (0.04 percent) was 

found among blood donors "n Cent ral Ontar 10 (Nusbacher et al, 1987). 

The prevalence of chronlC hepatltlS B carners among blood donors ln 

Canada had prevlOusly been reported as 0.15 percent (Varughese, 1985). 

Predictably, hlgh prevalences of both hepatltls B InfectIon and chrOOlc 

carrIer state were found among refugees from Indochlna, an region of 

hlgh endemlclty (Chaudhary ~~, 1981). High prevalences are well 

documented among the Inuit, ranglng Erom 2.3 ta 6.9 percenl Eor the 

chronlc carrIer state, and 10 to 28 percent Eor pasl hepalilis B 

infection (Larke et ~l, 1987; Mlnuk et al, 1982; MIDUk et al, 1985; 

Baikie et al, 1989). The age-speeIflc pattern of InfeCtlon among the 

Inuit is unusual: hepatitls B InfectIon lS rare among InUIt chlldren, 

and prevalence rlSes steeply durlng adulthood. It has been suggested 

that thlS pattern, atYPlcal of bath IndustClalu:ed and developing 

countrles, lS resultlng from a loss ln the "crltleal mass" of 

infectious IndIvlduals durlng the past 30 years (Mlnuk et al, 1982). 

The prevalence of hepatttis B 1nfectlon among Canadlan heallh care 

workers 15 very variable, rang1ng from zero to 16.9 pel'?nt, based on 

POSltlvity for any HBV marker. ThIS varIabdlty refll:!cts not only the 

study methodolagi.es, but probably also varIable levels ln the 11Sk of 

exposure due to lhe specIfIe nature of the work and the patIent 

populatIons. The prevalence of hepatltls B amang the resldents and 

staff of Inst1tutlons for the menta11y handlcapped ln Québec lS Slmllar 

to that reported ln the AmeClcan and European Il terature. 

contrast, InstltutlOns ln the Marltlme provInces have been 

have low preva1ence rates. Farley et al (1987) speculated 

lower rates may be due to the smaller Slze of the 

InstItutIons. 

In sha rp 

faund ta 

that the 

Maritlme 
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Actual rates of hepatitls B infectIon among Canadlan llilcit injectable 

drug users, homosexual men and heterosexuals wlth multIple partners are 

largely unknown. It 15 generally assumed that the epldemlology of 

hepatllis B ln these rlsk groups ln Canada 15 Slmllar ta that ln the 

UnIted States. Severa1 Canadlan studles support this hypothesis. 

The Vancouver Lymphadenopathy AIDS-Study, based on a relatlve1y 

unselected sample of homosexuals, demonstrated the hyperendemlCl.ty of 

hepat l t i s B ln the male homosexual communl ty ln Vancouver (WIlloughby 

et al, 1986). The HIV-l studyamong Inmates of a women's prIson was 

not des Igned to determlne the pr 1 son seroprevalence of HIV and HBV 

(Hanklns et al, 1989). However, among the 245 female Inmates studled, 

45 percent had hepatltlS B markers; llllCI t InJectable drug use and 

prostItutIon were reported by 52 and 25 percent, respectlvely. 

A study of 718 persons undergolng Il ver blopsy ln SIX Toronto teaching 

hospitals provldes InformatIon on rlsk factors for hepatItls B (Coates 

et al, 1986). Among the 65 percent on whom complete data were 

avallable, country of blrth and race were risk factors most 

slgniElcantly and conslstently related to HBV marker status. In this 

study, homosexuallty was associated with HBV marker status and had the 

largest rela::lve r lsk among males. In females, Or iental race and 

prevlous InJectable drug use were slgnlflcantly associated wIth HBV 

marker status. 

In summar lZlng reported cases data from 1974 to 1983, Varughese (1985) 

noted a steady Increase ln the numbers of cases, and a consIderable 

geographlcal varIatIon ln crude rates. In 1983, based on Information 

provlded on 40 percent of the reported cases, there was a male-to

female ratIo oE about 2:1 wlth the hlghest rates in males aged 20 to 29 

years, and Eemales aged 20 to 24 years. Very 11ttle epldemlologlcal 

InformatIon was avaI1able and thls age-gender distrIbutIon was presumed 

tù be re1ated to homosexual actlvlty and drug abuse. Varughese (1985) 

concluded that reported cases underestlmated the true IncIdence, that 

the source of lnfectlon w.:-.s not documented or not reported to public 
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heal th author i t ies, and that the upward trend was ln part due ta 

lmproved awareness and laboratory testlng. 

InCIdent cases of hepatitls B must be reported by the provInces to the 

Notiflable Dlseases Reportlng System, Health and Welfare Canada. One 

of the greatest dlff lcultles has been the lack of a nat lonai reportable 

case deflnltlon. Currently, 

reported by province, wlth 

thete IS great vat lat Ion ln how cases are 

respect to the de! Inition of cllnlcal 

disease, serological markers, and blochemlcal eVldence of hepatlc 

damage. Sorne provInces report only acute dlsease, others Include newly 

IdentifJed chronlc car.rlers. The standardlzatlon of a case definition 

lS relatlvely new (per':>onal communIcatiOn, A. Carter). A case 

deflnltlOn was recommended by the Advlsory Commlttee on Epldemlolog'y, 

ln late 1988; however lIt 1 S 

implemented this def ln! tlOn. 

unknown If provincIal jurlsdlctlons have 

Furthermore, rI sk factor data are not 

data are lnconslstent ly reporteè by some reported, and age and sex 

provinces. 

2.1..7 Treatment and prevention of hepatltis B 

Recovery from acute hepatitis B lS usually spontaneous with support ive 

therapy requlred only ln the more severely symptomatlc cases. The goal 

of treatment ol: chronlc hepatitis IS two-l'ald: the reductlon of 

infectlVlty, and the halting of progressIve Ilver dlsease. A ratIonal 

pharmacologlcal approach ta the treatment of chranlC hepatltls would 

therefore comprIse bath antIviral and Immunohlodulatlng drugs. In a 

revlewof the treatment oE chronlc hepatltls, Garcie and Gentry (1989) 

concluded that sIngle agent theraples were 1nettectlve or assoc1ated 

wlth toxIClty. The focus of research 1:' nolY comb1natlon therapy. 

Orthotopic llver graftlng 15 the only treatment Eor terminal 11ver 

dlsease, but lS often compllcated by recurrence oE the orlg1nal 

InfectIon ln the case of CIrrhOSlS due ta hepatitis B VIrus (Pü,.es ~!:. 

al, 1984). 
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Clearly, the preventIon of infectIon through appropnate precautions 

and/or lmmunlzatlOn is the most effective means of reducing the burden 

of dlsease related ta hepat1tis B VIrUS. The screening of blood and 

blood products for HBsAg 1S mandatory ln most countrles and has 

resulted In marked reductlOn of transfusion-related hepatlt1S B 

InfectIon. Unlversal precautIons for preventlng transmISSIOn of 

bloodborne pathosens have been recommended for hea1th care facllitles 

(Laboratory Centre for D1sease Control, 1989). Hepatltis B immune 

globulln (HbIG) also provldes s1gniflcant post-exposure prophylaxls 

under certaIn circulTIstances (National Advisory Committee on 

Immunlzation/1989). However, the most Important means for the global 

control of hepatltis B InfectIOn lS lmmunizatlon. 

The flrst vaCCIne agalnst human hepatitis B virus, derived frnm HBsAg 

from the plasma of healthy carriers, became commercially available ln 

the UnIted States in 1982 and in Canada ln 1983 (Hoofnagle, 1989ai 

Coates and Rankin, 1983). Recombinant hepatltls B VaCClllE!/ made from 

the hepatitis B surface antlgen expressed ln genetlcally manipulated 

yeast cells (Andre, 1989), was llcensed ln Canada ln 1987 (Boucher, 

19B7). The charactenstlcs of the hepatltls B vaccines as summarlzed 

by Maynard et al (1989) are: 

1) extremely low frequency of adverse effects 

2) hlgh degree of Immunogenlclty even when admlnlstered at birth 

3) hlgh degree of pre- and post-exposure efflcacy 

4) no Interference effect wlth maternaI antl-HBs 

5) no cross-lnterference wlth BCG, pollovlrus, and DTP vaccines. 

StrategIes for the use of hepatltls B vaCCIne are predlcated by the 

geographlc patterns of the prevalence of hepatitls B. In reglons of 

lntermedlate and hlgh endemiclty, Immunlzatlon of Infants would be 

essent1al to achleve control. Selective Immunlzatlon of only Infants 

born to HBsAg-posltlve mothers would be sufflClp.nt ln countrles wher€ 

perlnatal transmlsslon 15 the prInCipal contrlbutcr to the overall rate 

of HBV carnage. Mass lmmllnlzat Ion of aIl Infants 15 argued to be 
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preferable because even ln areas of high endemlclty, no more than ~o 

percent of total HBV carrlage may be attrlbuted ta perInatal 

transmISSIon (Maynard et ?..!:., 1989). A tocal approach also entalls an 

expenslve screening program. A1though the characterl~tlCS of the 

vaCClnes wou1d perml t mass lmmun l za tIan programs, the cost of the 

vaCClnes has presented a maJor dlff lCUlty ln the Implemenlat Ion of 

immunization strategles. 

In countries of low hepatltis B endemlclty, recommendations for the use 

of hepatltls B vaCCIne are targeted to hlgh-risk groups, such as 

infants barn to HBsAg-positlve mothers, patIents undergolng dla1ysls or 

recipients of multIple transfUsIons of blood or blood products, heallh 

care workers, residents and staff of InstltutlOns Eor the mentally 

handlcapped, homosexually actIve men, llllClt Injectable drug users, 

sexual and household contacts of chronlc carrIers, em~almers and 

internatIonal travellers to endemic areas (NatIonal Advisory Committee 

on Immunlzation, 1989). Oth"?r hlgh rlsk groups are Inmates of long

term correctional facilities and neterosexuals wlth multIple sexual 

partners. 

In splte of the avallablllty of hepatltls B vaCCIne Slnce 1982, there 

has been an Increase ln the number of reported case~ of hepatitis B ln 

the Unlted States (Kane et al, 1989). The proportIon of cases of 

health workers has decreased, posslbly because 30 to 40 percent uf 

health care workers have been Immunlzed. Although the proport.on of 

cases due to homosexual actl'llty has declined Since 1986, the 

proportIon assoclated wlth heterosexual transmISSion and llllClt 

InJectable drug use has Increased. These three hlgh-rlsk groups 

accounted for 59 percent of reported cases ln 19B7 (Alexander ~l 9.1.., 

1988). Kane et al (1989) concluded that because these groups cannat be 

effectlvely reached by even aggresslv2 lrnmUIllzatlon programs, 

Immunlzat Ion of chlldren or adolescents would be a more eEfect l'le 

strategy than the targetlng of hlgh-rlsk groups. 
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The goal of post-exposure prophylaxls of the newborn lS to prevent or 

modify the course of hepatitls B infectIon. Infants of HBsAg-posltlve 

mothers should be given lntramuscular hepatltlS B Immune globulin 

(HBIG) Immedlately after bath, and three Infant doses of hepatltls B 

vaCCIne, the flrst dose wltllln 7 days of blrth (NatIonal Advisory 

Commlttee on ImmunlzatIOn, 1989). ThIS comblnatlon lS the most 

effectIve means of prevAntlng the chronic HBV carrIer state, wlth 

efflcacy rates ranglng from 85 ta 93 percent (Tong, 1989). In 

developlng countries who are unable ta affard HBIG, hepatitJs B vaccine 

alane has been shawn ta prevent perInatal HBV transmission wlth 

efficacy rates ranglng fram 70 ta 80 percent (Tong, 1989). 

2.2 Delta hepatitis 

2.2.1 Delta hepatitis virus 

The delta antlgen was first detected in 1977 as an antigenlc 

determinant ln the hepatacyte nuclel of HBsAg carrIers (Rlzzetto et al, 

1977). The delta hepatltis VIrus (HDV) IS a defectlve hepatatropic RNA 

VIrus WhlCh occurs only ln the presence of hepatltls B VIrus on Whlch 

It 1S dependent for ItS rep]1catlOn (Purcell ~ dl, 1983). The VIrion 

lS a spher1cal 36 nanometre partlcle, wlth a Ilpaproteln envelope of 

HBsAg, an InternaI delta antlgen coded by the HDV genome, and a 3enome 

(Bonlna and Smedlle, 1986). 

The HDV gename, a Clrcular malecule of RNA 1,678 nucieotides ln length, 

1S the smallest RNA gename of any known anImal VIrus (\vang et. al, 1986; 

R1zzetta et al, 1980a). HDV-RNA contains SIX apen-readlng frames of 

more than 100 amlno aClds ln bath genamic and ant 1genùmlc strands, the 

largest antlgenomlc strand praduclng ~ proteln WhlCh reacts wlth 

antlbadles ta hepatlt1s delta ant1gen (Wang et al, 1987). 
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2.2.2 Delta hepatitis serology 

Acute della hepatitls occurs either as a cOlnfectlon slmultaneousty 

w!th acute hepat l t 1S B, or as a supennfect Ion ln Whlch acute delta 

hepatltlS 1S super1mposed on a chron1c hepatltls B 1nfectlOn. Delta 

superinfectlon of HBV carrIers may be selE-llmlted, or may proqress ta 

HDV chronlclty. Acute delta cOlnfectlOn only rarely leads to BDV 

chronlclty. The tImIng of delta hepatlt1s markers--ant1gen ln llver 

and serum, and antlbody to HDV ln the serum--1S dependent on tl-te 

expressIon of the underlYlng hepat1tls B InfectIon. 

In acute delta hepatlt1s, cOlnfectlon may be dlstlngu1shed from 

superinfectlon by the presence of IgM ant1-HBc, the serologlcal marker 

of acute hepatltls B infectIon. Because of the dlagnostic accuracy of 

IgM antl-HBc, HDV markers can nO'N be found ln unapparent acute HBsAg

negative hepatltls B, contradictlng the prevlOus bel1et that HDV 

infectIon seldom occurs without concurrent HBsAg ln serum (Caredda ~ 

al, 1989). 

HDV-RNA and HDV antlgen are fast detectable durlng the IncubatIon 

penod, pelûr to the eievation of serum amlnotransferase (HooEnagle, 

1989b). Serum HDV antlgen and IgM antl-HD are the most sensitive 

markers (60 and 75 perc·.:nt respectlvely) for the d1agnosls of della 

InfectIon durlng the fHSt two weeks after onset of symptoms. Both 

markers become undetectable one montl1 later (Butl et al, 19B7). 

Humoral response ln HDV cOlnfectlon 15 var lab~e, from the lsolated 

express10n of IgM or IgG antlbody, to a complete response conslstlng of 

a pflmary IgM and a secondary IgG response (Aragona ~~ ~~, 1987a). 

HDV-RNA lS no longer detectable one month after acute lllness, and Its 

perslstence ln the serum may Indlcate progression ta chronlclty (Bull 

et al, 1988). 

In contrast to delta hepatltls COlnfectlon/ delta hepatltls 

superlnEectlon IS marked by the elevatlOn of serum amlnotransferase 

levels and the rlse of total antl-HD to hlgh/ sustalr.ed tItres (Aragona 
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et al, 1987b). The IgM antl-HD response 15 Initially brlsk, persists 

over prolonged perlods of time ln chronic delta hepatltls, but decllnes 

or dlsappears ln HBV carrIers whose dlsease Improves or resolves (FarCI 

et al, 1986). A stable pat tern of serum HDV RNA may Identlfy a 

subpopulatlOn ln the chronlC delta hepatltlS group stIll ln the 

replicative phase of InfectlOn (Smedlle et ~~, 1987). The explosIve 

repllcatlon of HDV durlng acute superlnfectlon can suppress the 

synthesls of HBsAg ta undetectable levels (Chen et al, 1988). Rare1y, 

super InfectIon wlth HDV may Induce terminatlon of HBsAg carrIer state 

wlth seroconverSlOn to antl-HBs and clearance of both HBV and HDV 

InfectIons (ChIn g al, 1988). 

2.2.3 Diagnosis of delta hepatitis 

The diagnosis of delta hepatitis generally rests on the presence of 

total antl-HD ln serum, predomlnate1y IgG, detectable by commercIal 

radioimmunoassays. Beeause thlS antlbody lS often low ln tItre and 

short-llved ln HDV cOlnfectlon, accurate dlagnosls requlres testlng in 

the acu te and convalescent phases. However, ln lllie 1 t injectable drug 

users, a strong serologIe response to HDV usually develops, and may be 

assoelated wlth sever~ llver damage (Aragona, 1987.3). Typlcally, the 

clwleal course of such an InfectIon IS blphaslc hepatltIs, wlth acute 

1llness charaeterized by two peaks of serum transamInase, the fast 

correspondlng with the peak of Hl) VHaemla, the second wlth the peak of 

HBV repllcatlOn (GovwdaraJan et è.l, 1986; Caredda et §.l, 1985). The 

deteetlon of IgM antl-HD ln assoelatlOn Wlth rlslng tItres of total 

antl-HD canfams the dlagnosls of delta eOlnfectlon (Aragona ~ al, 

1987b). 

Delta supeClnfeetion is readlly dlagnosed by detection of h1gh titres 

of IgM antl-HD and total antl-HD at all but the earllest stages of 

Infect Ion. A tItre of more than 1: 1000 15 uSllally eons1dered 

dlagnostlc ùf delta supennfectlOn (Rlzzetto et 9.1, 1979). 

• 
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2.2.4 Clinical aspects of delta hepatitis 

It i5 lmportant to d15tlngu15h between HDV/HBV cOlnfection and 

superinfectlOn because the severlty and outcome of lllnes5 dlfter. 

Onset of illness occurs betweeo one and elght week5 after delta 

coinfectlon; ln delta superlnfectlon, the IncubatIon perlOd 15 shorter 

(BOOIOO et al_, 1988). Zanettl et al (1987) descflbed HDV IntectlOn as 

10varlab1y pathogemc. However, Shattock et al (1985) round eVldence 

of slmu1taneous1y acqulred HBV-HDV Infection ln four llllClt InJectable 

drug users among 29 who remalned asymptomatlc. 

Acute delta hepatltlS lS generally 51milar cllnlcally to acute 

hepatItlS Band acute non-A, non-B beç'ltltls (Bonlno et al, 1988). 

COlofectlon and 5uperinfectlon are Indlstlngulshable cllnlcally ln 

acute delta hepatltls, except for blphaslc hepatltls seen predomlnantly 

in drug addlcts ln coinfectlOn (Caredda ~ al, 1985). However, for 

either the cOlnfectlon or the superlnfectlon pathway, acute delta 

hepatltls 15 assoclé.ted wlth an Increased rlsk of fulminant acute 

hepatltls (Smed11e et al, 1982; Caredda et al, 1985). Delta InfectlOrl 

15 also assoclated wlth an Increased mortality rate ranglng from two to 

20 percent ln comparlson wlth less than one percent for acute hepatltls 

B (Hoofnagle, 1989b). 

In HBV;HDV cOlnfectlon, the outcome in 90 percent of cases lS complete 

recovery Wl th seroconvers Ion ta ant i-HBs (Caredda et al, 1985). Le~ 

than flve percent of cases of acute delta cOlnfectlon develop chronlc 

HBV;HDV InfectIon (Caredda et al, 1987). 

In contrast, HDV chronlc carner state lS the most common seguela (j[ 

acute delta superlnfectlon, resultlog ln chronlc delta hepatltls ln 

more than 80 percent of patIents (Caredda et ~, 1987; Hadler ~~ ~~, 

1984). Chronlc delta hepatltls lS more severe than chrûnlc hepatltls B 

alone, wlth 70 to 80 percent developlng ClrrhoSlS ln contrasl wlth 1') 

to 30 percent seen ln chronlC hepatltls B (HooEnagle, 1989b)_ ln a 

series of 176 consecutive patIents wlth chrofllc delta hepalltls, 14 
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percent dled wlthIn three yeats from acute hepatitis, with the 

cumulative number of deaths about three times higher in comparison with 

HBV chronic carriers with llver dlsease (Bonino et al, 1987). 

Delta super Infect Ion has been lmpllcated in 30 to 60 percent of cases 

of fulminant hepatitis (De Cock et al, 1984; Smedile et al, 1982). AlI 

types of fulmlnant hepatltls in nortnern South AmerIca, Including 

Labrea and Santa Marta hepat l t lS, represent the same hl stolog Ical and 

clInlca1 ent l ty, 

(Bensabath et al, 

usually due to delta super infection of HaV carrIers 

1987). In the Venezuelan Yucpa Ir,d lan outbreak, 

deltd superlnfection of chronlC HBV carrIers was responslble for a high 

rate (17 percent) of fatal fulminant hepatitis (Hadler et al, 1984). 

Rarely, acute delta hepatitls results in hepatltis a virus clearancE' 

(ChIn }..!. al, 1988). HDV Infect lOn does not appear to Increase the r isk 

of hepatocellular carcinoma above that of HBV lnfect ion alone (Bonino 

et al, 1987). Chronlc delta infectIon lS not always associated with 

clinically overt Ilver dlsease. One study ln an endemic community in 

Greece ldentlfled a hlgh prevalence (27 percent) of HDV infection among 

011g0- or asymptomatlc hepatltls a carrIers, often wlth florid 

histologicai hepatltls (HadzIyannls et al, 1987). The prognosls of 

chronlC HDV hepatItis seems unrelated to the original morphologlc 

lesion. Plecemeal necroSls, brldglng necrosis or the extent of lobular 

InflammatIon are not predictIve of the cllnicai course (Verme et al, 

1986) . 

2.2.5 Mode of transmission of hepatitis D VIrus 

Llke the hepatltls a VIrUS on WhlCh lt is dependent, transmIssion of 

the delta hepatltls VIrus lS from person to person through apparent or 

unapparent percutaneous or transmucosal pathways. TransmisSIon of HDV 

ln endemlc areas llkely ûccurs through unapparent percutaneous 

InoculatIon. Although the mode of delta transmISSIon could not be 

ascertalned ln the delta hepatltls epidemic among the Yucpa Indians of 



Venezuela, the villages with severe outbreak were characterized by poor 

soc ioeconomlc condl t Ions, overcrowding, clnd 100 percent prevalence of 

sk.in dlsease among chlldren (RadIer et al, 1984). Cultural practices 

such as acupuncture may also have facll1tated the epldemic (Hadler et 

al, 1984). 

Transmucosal transmission assoclated wlth heterosexual actlvlty has 

been documented in sexual contacts of Infected ill1Clt InJectable drug 

users (Lettau et al, 1987), and accounts for sorne transmISSIon 10 

famlly clusters of HDV infection (BonlOo et g, 1985). Delta VlfUS IS 

less efficiently transmitted sexually than parenterally, ln both 

heterosexual and homosexual actlvlty (Lettau et ~, 1987; De Cock et 

al, 1988a; Welsfuse At al, 1989). An aSSocIatIon was found between HIV 

and HDV InfectIon ln homosexual men wlth both acute and chrunlc 

hepat1t1s B in a large study at a hepatltls cllnlC ln Los Angeles (De 

Cock et al, 1988b). It was postulated that, as ln HIV Illfectlon, a 

high level of promlsculty may be a nsk factor for delta Infect Ion ln 

homosexual males. 

Direct parenteral 1noculation wlth contam1nated blood or blood products 

1S a very eff1cient mode of delta hepatltls VIrus transmISSIon, as 

eV1denced by the development of high endem1clty acnong llllClt 

inJectable drug users ln sorne areas wlttlln a ten-year Interval (Gust 

and DlmltflkaklS, 1987; Hansson et al, 1982). In contrast to the hlgh 

rlsk of HDV InfectIon from uncontrolled blood, or for HBsAg carrier 

haemophlllacs 

(R1zzetto et 

receIvlng coagulatIon factors made 

al, 1982), the overall flsk of 

from pooled plasma 

acqulrlng HDV from 

transfusion of blood screened for HBsAg 15 est lmated at l ln 3,000 

transfUSIons (Roslna et al, 1985). 

The efflclency of percutaneous versus transmucosal transmiSSIon may be 

related to the mode of delta hepatltls lIlfectLOn, whether cOlnfectuJn 

or superlnfectlon. 

chlmpanzees revealed 

Experimental studles of delta 

that a smaller 1 noculum of HDV 

hepatltls 

15 needed 

ln 

tu 

InltIate Infectlon ln establlshed chronlc hepatltlS B, than for 
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cOlnfectlon (Purcell ~ al, 1983). Coinfection may require appropriate 

quantities of both agents, whereas chronlc HBV infection promotes 

rescue of the deEectlve delta hepatitis VIrus. 

PerInatal transmIssIon of HDV appears to be rare, prlmarlly bècause of 

the low HDV prevalence ln HBV-lnfected mothers, and possibly also 

because lower fertlilty is assoclated wlth chronic HDV infection (Craig 

et al, 1986). Vertical transmIssIon of HDV lS presumed to be a minor 

contr:butor to the reserVOlr of chronic HDV InfectIon. The ma]ority of 

patIents wlth delta lnfectlOn has antibody to HBeAg, and perInatal 

transmIssIon of HBV occurs vutually only ln the presence of HBeAg 

(Smedlle et al, 1981; Zanetti et al, 1982). 

2.2.6 Epidemiology of hepatitis D virus 

Although first discovered ln 1977, delta hepatltls is not a new 

disease. "Santa Marta" hepatltis lS an unusually severe hepatltis 

occurrlng ln northern Colombla. Fust recognlzed in 1930, i t lS now 

thought to be fulminant hepatitls assoclated with delta superlnfectlon 

of hepatltls B. ThlS conclusIon was based on the epidemiologic 

features of the dlsease and on the hlstopathology of stored IlVer 

speclmens (Bu 1 trago et al, 1986). Further eVldence of the eXIstence 

of HDV prlor to 1977 cornes from antl-HD found ln a lot of lmmune serum 

globulln prepared Erom plasma collected ln 1944 Erom UnIted States Army 

soldlers. A decrease ln the prevalence of antl-HD ln Immune serum 

globulln lots cOInclded wlth the start of routine HBsAg screenlng of 

blood and plasma ln 1972 (Ponzetto et al, 1984). 

Since delta hepatltls VIrus 15 Inextricably linked to hepatitis B 

\!rus, ItS epldemlOlogy and mode of transmIssIon are also simllarly 

llnked. Chronlc hepatltls B carners are the -eserVOlr and maJor 

source of HDV Infectlon. Delta infectIon lS found worldwide but occurs 

ln three dlstlnct epldemlologlC patterns: as an end~mlc dlsease 

occurring ln a large proportlon oE chronlc hepatltls B carrIers, as an 
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epidemlC disease in isolated communltles oE 

carriers, and as a disease that occurs only 

populatlons (Hoofnagle, 1989b). 

chronic hepatit.ls B 

in certain l1igh-r isk 

Its geographlcal prevalence IS dlfElcult to Interpret because of a lack 

of standardizat10n of Its measurement (Zanetti et al, 1987). However, 

the Amazon Basin, parts of Afrlca, the Mlddle East and the Islands ln 

the South Paclfic, are thought to be areas of h1gh endemlclty, where JO 

to 90 percent of HBsAg carriers wlth llver dlsease are also Infected 

with HDV (Ponzetto et al, 1985). In Europe, HDV InfectIOn IS 

predomlnantly found ln the Medlterraneéln BaslO, the Balkan Pen10sula 

and the European Sovlet Unlon. The hlghest rates are reported ln 

Romanla where 95 percent of HBsAg carr1ers wlth llver dlsease are HDV

infected (Ponzetto et al, 1985). In Northern Europe and the British 

Isles, HDV lS rare in the gpneral HBsAg--pOSlt ve population, but has an 

endem1c-epldemlc pattern ln the llllClt InJectable drug user population 

(Hansson et ~~, 1983; Shattock et al, t982i WeIler et al, 1983). In 

ASla, desplte the hlgh endemlclty of hepatltis B, HDV ln patlents wlth 

chronlc llver dlseases and hepatocellular carClnoma 1S rare (Chen et 

al,1984). 

In the United States, HDV prevalence lS thought to be low ln the 

general HBsAg-posItive population. A 3.8 percent antl-HD prevalence 

was found ln one large series of asymptomatlc HBsAg-pos1tlve volunteer 

blood donors (Nath et al, 1985). A flve percent antl-HD prevalence was 

found ln a diverse referral populatlon of HBsAg-posltlve patients 

Shlels et al, 1985). prevalence rates 10 Los Angeles are .::!mong the 

hlghest reported ln the Unlted States (De Cock et al, 1988a). 

A hlgh rate of HDV Infectlon was reported among haemophillacs treated 

with commercIal clottlng factor 

pooled plasma (Rlzzetto ~ al, 

produced ln the Un 1 ted Sta tes 

1980b). Wldespread HDV Infect Ion 

from 

was 

recently recognlzed ln nlne geographlcally dispersed facl11lles for the 

developmentally disabled ln Il11nols, wlth a prevalence of HDV 
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lnfection ranglng from 15 to 75 percent in hepatitis B carriers 

(Hershow et al, 1989). 

HOV l~ thought to be an infrequent cause of viral hepatitis in male 

homosexuals ln several geographlc reglons of the United States, wlth 

the low prevalence (two percent) suggesting non-endemlcity ln this 

hlgh-nsk populat.lOn (Welsfuse et al, 1989). However, ln a large 

serIes of unselected cases at a hepatltlS cllnlc ln Los Angeles, HOV 

Infect Ion was found in 14 percent of homosexual men wi th chronlc 

hepatltls B (De Cock et al, 1988a). 

In the UnI ted States, the hlghest prevalences of HDV infection have 

been found in illiclt injectable drug users. Among llllCit inJectable 

drug users in Los Angeles, 73 percent who had chronlc hepatltis B 

InfectIon and elght percent who had acute hepatltlS B lnfection also 

had antlbody to HOV (De Cock et al, 1988a). Invest 19at lon of an 

unusually large and severe outbreak of hepatltls B ln Worcester, 

Massachusetts, Led to the conclusIon that HBV and HDV ~ad been endemlC 

among Worcester drug abusers and that the outbreak resulted from 

concurrent spread of HBV and HDV among a susceptIble pool of new needle 

usets (Lettau et al, 1987). 

Several seroprevalence studles have been done ln Canada. Of 326 HBsAg

posItIve blood samples submltted to the National Viral Hepatltis 

Reference Centre, Laboratory Centre for Dlsease Control, one homosexual 

am(\ll'l .PJ males consldered at hlgh risk, and seven among 216 persons 

IlUIU rpglons of hepatitis B endemlclty, tested positIve for delta 

antibody (ParkeL and Chaudhary, 1985). A seroprevalence study of 186 

Indlan, InUIt and non-natIve HBsAg-pOSltlve resldents of Newfoundland 

and Labrador, reglons of hlgh hepatltlS B endemlcity relatIve to 

southern Canada, revealed no HDV antlbody (Ratnam et al, 1986). Of 123 

HBV-lOtected t-lanltoba resldents durlOg the penod 1974 to 1986, four 

had delta cOlnfectlon and one had delta superlnfectlOn; three delta 

Infeclions were assoclated wlth llllcit InJectable drug use (Hannan ~J:. 

~, 1988). Of 245 HBsAg-posltlve sera collected between 1982 and 1985 

• 
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in Alberta, Yukon and the Northwest Terrilories, one had delta 

coinfection and three had delta superlnfection (Cheng et al, 1986). 

These studles Indicate that delta hepatitis has been present ln Canada 

Since at least 1974, with hlgh risk groups lncludlng llllClt InJectable 

drug users, homosexuals and immIgrants from regions of hlgh he~atitls B 

endemiclty. It lS not possIble from these studles ta estlmate the 

average prevalence rates ln these hlgh-rlsk groups or ln the general 

populat ion. 

There ls 

incIdence 

Not i flable 

a lack of both provincIal and national delta hepatitls 

15 not lncluded ln thE> 

the Laboratory Centre tor 

statlstlcs. Delta hepatltls 

Diseases Reportlng System of 

Disease Control, Ottawa (Carter, 1988). l t may 1 however 1 be cepoc t ed 

under the "Hepatltis other and unspecitied viral" deslgnatlon, by sorne 

prov Inces. Reporting of delta hepat lt lS to public health authoCl t les 

is not mandatory ln Nova Scot la. 

2.2.7 Treatment and prevention of delta hepatitis 

Acute HBV/HDV cOinfection usually resolves spontaneously with only 

support ive therapy requlCed ln the more severely syrnptomat lC cases. 

There have been few studies on the treatment of chronlc HDV InfectIon. 

Small pilot studles with alpha-Interferon have Ylelded decreased serum 

levels of HDV antlgen and HDV-RNA dur lng therapy, Wl th recurrence of 

vlral repllcation on cessatlOn of therapy (GarcIa and Gentry, 1989). 

Delta hepatitis cOlnfectlon can be prevented by Immunlzlng susceptIble 

persans with hepatltls B vaCCIne. 

infect lOn after exposure (FIelds 

development of an HDV vaCCIne, 

PaSSIve antibodles do not prevent 

and Hadler, 1986). Pendlng the 

the preventIon oE delta hepatltls 

superlnEectlon lS dlEflcult and rests on measures such as expcsure

reductlon strategy. 
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2.3 Overview of illicit injectable drug use 

2.3.1 Implications of illicit drug use 

The concern regardlng illicit drug use, from the local to international 

levels, lS four-fold (Hughes et al, 1983). Flrst, illlCit drug use has 

a tendency to spread ln an epidemic manner. Secondly, llllClt drug use 

involves young people and causes major disruptlon ln the most 

productlve perlod of life. ThHdly, llllcit drug use IS assoclated 

with local and InternatIonal criminallty. Finally, there is a 

necessity for internatIonal treatles and a secretariat for global 

narcotics control to ensure IlClt supplIes of raw substances for 

medlcal use whlle controlling illlCit trafflc. 

Illiclt drug use refers to nine types of drugs: opium, heroin, other 

oplates, cocalne, cannabIs, halluc Inogens, amphetamlnes, barbl turates 

(lncludlng sedatIves and tranquil11zers) and volatlle solvents. LIClt 

drugs are prescrlbed by physiclans or are avallable legally wi thout 

prescrIptIon. IIlIClt refers to the Initially Illegal source of orugs 

(Bureau of Dangerous Drugs, 1988). LIClt drugs may be dlverted to the 

IlllCit market. The pattern of multIple drug use lS weIl recognlzed, 

especially among regular narcotics users (Hartnoll et al, 1989). 

2.3.2 Methodological issues concerning the epidemiology of illicit 

injectable drug use 

For illiclt drug use, IncIdence refers to flrst-time drug users per 

unIt time, and prevalence refers to actIve users at a given time. An 

underlYlng difficulty ln the methodologles used to estlmate prevalence 

of llllClt drug use IS the Varlab1l1ty among users of frequency and 

Intensity of use. Further compllcatlng the concept of prevalence 15 

the eXIstence of attrItIon from drug use, and cycles of abstInence and 

relapse among chronlC regular users. Estimates of IncIdence and 

1 



prevalence are necessary for pollcymakers for allocat lOn of resou rces 

for treatment and law enforcement. There are Eour methods of 

estimating the prevalence of llllclt drug use: surveys, IndIrect 

innlcators, dIrect counts, and InEerentlal estlmates. 

There have been numerous surveys of the general and specIal populatIons 

with respect ta drug use. Although thlS method 15 probably rellabJe 

for descr Iblng pat terns of use of common drugs such as alcoho l, 

tobacco, cannabIs or medicines, surveys are not useful for assessmellt 

of il11cit ln je ct able drug use. A survey must be based on a 

probablilty sample. However, ln the case oE llllC1t InJectable urug 

users, there 1S no method for enumeratlon oE the population. 

Intult1vely, the usual surrogate enumeratlons (telephone dlreClor les 

and households) may not be representative of the llllcit InJectable 

drug user populatlon. Not only may llllclt InJectable drug users not 

have a telephone or a stable address, but there tends ta be a pattern 

of cluster1ng among il11clt InJectable drug users (Hunt, 1977). 

IndIrect estlmates are based on Indlcators reflecting the medlcal, 

socIal and legal consequences of IlllClt drug use. Accuracy presumes 

knowledge of the relat10nsh1p between the Indlcator and llllClt 

InJectable drug use. These relatlonshlps may not be spatlally or 

temporally generallzable. Howe'ler, thlS method may be llseful for the 

monltOrlng of trends once the Indtrect Indlcators are valldated. 

Often-used medlcal Indlcators are drug-related deaths (subJect tu 

underreportlng); treatment statlstlcs (llmlted by the possIble non

comparablllty of treated versus nün-treated llllClt drug users); and 

VIral hepatltis notlflcatlons (a1so subJect tü underreporllng). Law 

enforcement statistlcs and illlClt market Indlcators are sub}ect to the 

varIablllty of pollce actIvlty and the functlonlng of the cflmlnal 

Justlce system. 

The comparatlve epldemlology of lndlrect lndlcators was recently 

evaluated ln a multl-clty European study (Hartnoll ~ al, 1989). Il 

was emphaslzed that comparabllity was dependent on a c1ear deflnltlon 
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of 1) who or what was being counted as a case or event, 2) the 

populat Ion base to WhlCh the dat.. refer red (per 1, 000 populat Ion ln 

speclflc age ranges), and 3) the tlme perlod Involved. FJrthermore, 

Elrst-hand Information from ethnographlc studles was considered 

essentlal for the Interpretation oE agency-based Indlcators. In their 

partlcular settlng, of tile elght lndlcators studled, th~ demand for 

treatment from medlcal and social facllities (especlally flrst

treatment demand), and police arrests Eor offenses lnvolvlng Illegal 

drugs, were consldeu·d ta be of part lcular value. Other ind lcators 

potentlally Important were drug-rE!lated deaths, llllclt market 

Indlcators and VIral hepatltls. VIral hepatltls was consldered a 

useful lndlcator, speclflcally of InJectable drug use. 

DIrect counts of IlllClt drug users dre derlved from medical, law 

enforcemel t and socIal serVIce reglsters. These data are necessarlly 

lncomplete and blased. DIrect counts may also be obtained through 

Intensive case-flndlng studles. Although tlme-consumlng and expenslve, 

thlS method provldes a better assessment of the prevalence of llllClt 

InJectable drug use as well as a means to valldate Indirect Indlcators. 

Ethnographlc studles provlde some Information about prevalence, but are 

especlally useful for lnformatlon on drug use patterns and Incidence 

rates. 

Inferentiai estimates result from the statlstlcal manipulation of 

dIrect counts. The princIpal lnferred estlmates are based on the 

capture-recapture method. Inltlally, a number of users lS Identlfled 

from prison, treatment program5, etc. Subseguently, random samples are 

taken from thls group of users. Tt 15 then possIble ta estlmate the 

total number of users. This methoJ requlres assumptlons WhlCh do not 

t~flect the -::omplexlty of llLclt Injectable drug use ln the real 

world. For example, the second sample may not be random (lndlvlduals 

wlth a prevlous arrest may be subJect to more surveillance), and there 

15 attrition from and recrultment Into the pool of users. 
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2.3.3 Epidemiology of ïllicit injectable drug use 

IlllcH drug use has been docurnented world-wlde. The World Health 

Organlzatlon (WHO) classIfIes reglons lnto extensIve or minImal 1111Cll 

drug use based on prevalence rates of one or more per 1,000 population 

versus leEs than one per 10,000 population. Reglant> wlth lntermedlate 

prevalences are claSSlfled as moderate (Hughes et al, 1983). 'l'here are 

distinctive reglonal patterns of IlllClt drug use, wlth different rates 

and populations aEfected. For example, ln ASlan coulltrles, heroln IS 

generally smoked, whereas ln the Amerlcas and Europe, InJection is the 

predominant means of administration (Hughes et 9..!.' 1983). In Peru, 

coca leaf lS chewed by the Andean Indlan population, whereas coca paste 

is smoked by urban youth. In North America, cocalne 15 smoked, snlEEed 

or In)ected. In their reVlew spannlng 1977 ta 1980, Hughes et al 

(1983) reported cocalne use as extensIve ln only four countrles, aIL ln 

the Americas. 

Based on two documents from the CommIssion on Narcotlc Drugs, the 

DIVISion of Narcotlc Drugs of the United Nations Secretariat (DND-UNS) 

(1987) concluded that there was an escalat Ion of heroln and coca 1 ne 

use, wlth a number of countrles reportlng epldemlc proportions. In the 

Amerlcas, cocalne and cannabl~ were the major llllClt drugs used, and 

combinat Ions of two or more drugs, often Involvlng alcohol, were 

common. 

Estlmates of the numbers of herOln and cocalne users ln Canada are very 

varlaJle. In a 1983 report, the Royal Canadlan Mounted Police 

~Gtlmatcd 20,000 herOln and 250,000 cocalne use13 Canada-wlde, based on 

Intelligence and lnformatlon derlved from data galhered by the 

operatlonal statlstlcal reportlng system and lhe automated drug system 

(Stamler et al, 1983). 

Illustratlng the methodologlcal dlfflcultles ln estlmatlny prevalence, 

WHO reports 10,126 known heroln and 2,559 known cocalne users 

throughout Canada ln 1980 (Hughes et al, 19B3); whereas, DND-UNS cites 
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3,275 and 5,813 Known 

respectlvely (DIvisIon 

Secretar lat, 1987). 

heroin users 

of Narcot lC 

Canada-wide in 19B5 and 19B3 

Drugs of the United NatIons 

In 1985, Health and Welfare conducted a Canada-wlde health promotIon 

survey WhlCh Included questIons about marIjuana, hashlsh and cocalne 

use (Health and We1fare Canada, 1988). The target populatIon for thlS 

telephone survey was aIL persons 15 years of age or older. 

ThIS survey revealed that 0.9 percent of Canadlans had used cocalne, 

and 5.6 percent had used cannabis ln the twelve months prior to the 

survey. Overall, cocaine use ln Canada was found to be more prevalent 

among the young, males, students and those looklng for work, slngles, 

and resldents of BrltlSh Columbia. Nearly aIL cocalne users had also 

used cannabIs ln the prevlous twelve months. The prevalence of cocalne 

use was two percent in the 15-24 age group for both sexes, and ln males 

aged 2~-34 years. The gender-specl E le prevalence of cocalne use was 

1.3 and 0.6 percent among males and Eemales respectively. 

ApprOXlmately three percent 

telephones. Data collected 

of households ln Canada did not have 

ln 1984 on persons ln these households 

Indlcated marked differences from the general population. 

to be young, male, sIngle and less educated than 

populat Ion. 

They tended 

the general 

In thls survey, zero percent of Nova Scotlans reported cocalne use, 

whereas reported mari ]uana and hash lsh use was 5.4 percent. However, 

the Annual Report(s) of the Nova Scotla CommlSSlon on Drug Dependency, 

for 1984 and 1986, stated that cocalne use and l t s avallab III ty had 

contlnued la c11mb and thal çocalne as part of multlple-drug use was 

not uncommon ln Nova Scotla. No actual counts or prevalence rates were 

reported ln the latter two publl~atlon5. 

Glven the fundamental dlfflculty of reachlng the cocalne-user 

populat 1On, the dlscrepant conclus1Ons from these two sources may be 



due to lack of access ta the user populat Ion ln a telephone survey. 

Although non-telephone mmers accounted for only three percent of the 

Canadlan populatIon, their demographic proflle--male, SIngle and less 

educated--suggests the survey may nat have Included a very relevant 

subgroup. If thlS were the case, then the prevalence of drug use ln 

Nova Scotla and ln the country as a whole would be underestimated. 

The Nova Scot la CommISSIon on Drug Dependency lS an agency of the 

government of Nova Scot la. The CommIssIon delivers serVIces through 

five reglona1 programs. Treatment and rehabllitation serVIces Inc1ude 

primary care (detoxlflcatlon, assessment and treatment orIentatIOn), 

and afterçare (inpatient and outpat lent components). E<tended care IS 

offered through a long-term shelteced workshop for the chronlcally 111. 

The CommISSIon also has employee assIstance, preventIon and communlty 

educatIon programs (Burke, 1988). 

During 1987-1988, of 6,851 IndIvlduals treated through the Nova Scotla 

CommISSIon on Drug Dependency, approximately 50 percent of pat lents 

were poly-drug users, generally a1cohol and mlnor tranqulllizers or 

cannabIS. The CommISSIon knew of 120 oplate users ln the provInce. 

There had been a marked Increase 111 the r.umber of InJectab1e-cocalne 

users requesting treatment (no counts providedl (Burke, 1988). 

In the three fIscal 

dIstrIbutIon of all 

per lods, 

patIents 

1984, 1985-1986, and 

treateJ ln faCllltles 

1987, 

from 

t he age 

the f l ve 

regions, for substance abuse of any klnd, was slmllar and stable (Nova 

Scotla CommISSion on Drug Dependency, 198~; 1986; 1987). Apprnxlmately 

15 percent of persans treated were between 11 and 2·\ years ot age; ':JO 

to 60 percent were between 2~ and 44 yeacs of age. The male-lu-temale 

ratIO of 4:1 was slmilarly stable ln aU reglOns ln the-,c flscal 

perlods. Unemployment was reported ln 24 to 39 percent of pat lents uf 

aIl reglons ln these fiscal perlods. 

Avallab1e age and gender data Eor patIents admltted durlng the twel~e

month perlod starting November 1,1988, at Cape Breton and Metru Jrug 
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dependency centres, are summarlzed ln Table 2.2. Cocalne use was 

reported by flve and 27 percent of patIents treated at the Cape Breton 

and Metro centres respectlvely. The male-to-female ratlo of persans 

who reported cocalne use was 4.6:1 ln Cape Breton and 3.2:1 ln Metro. 

The d1EEerence may be due ta the small numbers oE cases ln Cape Breton. 

The extent to WhlCh treated coca1ne users are representatlve of al! 

coca1ne users Hl these two regions 15 not known. However, the pattern 

of m05tly male, mostly young, users seen at these treatment centres 15 

conSIstent Wlth that reported ln the 1iteralure. 

The age-speclfic preva1ence rates of cocaine use calculated on the 

basls of the Cape Breton drug dependency centre data are lower than the 

rates revealed by the Canadlan heal th-promot lon survey. ThlS may 

reflect fallure to seek treatment or an actua1 10wer prevalence of 

cocalne use. DIfferences between the two treatment centres may ref1ect 

dlfferent tendencies to seek treatment, or actual dlfferences ln 

preva1ence of cocalne use. 

An Indirect indlcator of the preva1ence of 111iclt drug use ln Canada 

l s the steady 1 ncrease ln the number of conv lCt Ions for aIl federal 

drug related 1egls1ation from 1979 ta 1988 (Bureau of Dangerous Drugs, 

1988). ConVIctIons re1ated to coca1ne have also lncreased steadlly, 

wlth the proport1on of conVIctIons related to cocalne Increaslng from 

15 percent ln 1979 ta 61 percent ln 1988. (Bureau of Dangerous Drugs, 

1988). However, ln May, 1987, the Government of Canada announced a 

comprehensIve program on llllClt drug use. ConSIderable emphasls was 

pLaced by the Royal Canadlan Mounted PolIce on relnforclng and 

expandlng the Antl-Drug Proflteerlng program (Royal Canadlan Mounted 

PolIce, 1987). The contrIbutIon of lncreased polIce actIvlty to the 

observed upward trend ln conVIctIons and to the changing relatIve 

lmportance of cocalne lS therefore dlfflcult to assess. 
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Table 2.2 Enumeration data and age-specific mInImum prevalence 
rates of cocaine users admitted ta Cape Breton and Metro 
Drug Dependence Centres, for the twelve-month period 
starting November l, 1988* 

* 

Age in years 

15 - 20 

21 - 30 

31 - 40 

41 - 50 

51 - 60 

total cocaïne users 

Number of patIents admltted 
(number per 1,000) 

Cape Breton Metro 

6 (0.4) 38 (1. 4) 

37 (1. 4) 221 ( 3 • 1 ) 

27 (1. 2) 127 ( 2 .1 ) 

2 (0.1 ) la (0.2) 

1 «.1 ) a 

73 396 

Data provided by the Nova Scotla Commission on Drug Dependency 
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In summary, est imat lOg the prevalence rate of i Il ici t inJectable drug 

use lS problematlc. Currently, there exists no rellable estimate of 

the extent of 1111Clt drug use, except perhaps for cannabls, ln Canada 

and Nova Scotla. Indlrect Indlcators suggest cocalne use is increasing 

in Nova Scot la. 

2.5 Bepatitis B: Eight-year experience in Canada, Nova Scotia and 

Cape Breton Bealth Unit 

Population flgures and reported hepatitis B cases for Canada, Nova 

Scotia and Cape Breton Health Unlt (C.B.H.U.) are tabulated ln 

AppendIces l, 2 and 3. Table 2.3 summarlzes the incidence data of 

cases of hepatltls E from 1981 to 1988. 

There was a gradual1y increaslng trend in Canada ln the erude rate of 

reported cases of hepatitls B, From 4.4 to 12.1 cases per 100,000 

populat lOn dur lng thlS penod. The trend in Nova Scotla (up ta the 

time that the present Investlgatlon was lnitiated ln C.B.H.U.) showed 

more varlabllIty, but ln general, Nova Seotia had a lower crude rate of 

hepatltls B than did Canada. The crude reported rate oE hepatltls B ln 

C.B.H.U. was, untll 1987, lower than those of Canada and Nova Scotla. 

The marked Increase ln the reported rate of hepatltlS B ln C.B.H.U. 

from January ta November 1988, Eram 6.7 to 13.0 cases per 100,000 

populatIon, prompted InvestIgation. 

A better IndIcatIon of the sharp Increase of hepatltls B dlsease ln 

C.B.H.U. and ln Nova Scot1a 1S obtalned by comparlson of age

standardlzed rates (Table 2 . .\). Age-standard1zatlon 15 based on the 

two most recent years ln WhlCh there were sufElclent data for 

comparlson. In 1987 and 1988, age and gender were speclfled in 71 and 

74 percent of reported cases (Appendlx 2). 



Table 2.3 

CANADA 

** 

NOVA SCOTIA 

** 

C.B.H.U. 

** 

* HB data 

** Data as 

Reported incidence of hepatitis B in Canada*, Nova Scotia 
and Cape Breton Health Unit (C.B.H.U.), 1981 ta 1988 

year 

J.981 
1982 
1983 
1984 
1985 
1986 
1987 
48 wks BB 
1988 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
48 wks 88 
1988 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
48 wks 88 
1988 

provlded 

recorded 

nUllIber 
of 

cases 

1065 
1301 
1914 
1894 
2194 
2389 
3005 
3001 
3132 

10 
60 
27 
21 
24 
35 
47 
82 

103 

1 
6 
2 
1 
2 
1 

11 
20 
37 

by Laboratory 

for the [Hst 

populatlOn 

24,343,200 
24,631,800 
24,889,800 
25,177,900 
25,358,600 
25,309,300 
25,625,100 
25,923,300 
25,923,300 

847,440 
851,800 
858,900 
869,900 
880,700 
873,180 
878,900 
883,900 
883,900 

170,000 
169,900 
170,900 
172,400 
173,200 
166,000 
165,000 
166,115 
166,115 

inCldel1ce 
per 100,000 
population 

4.4 
5.3 
7.7 
7.5 
8.7 
9.4 

11.7 
12.5 
12.1 

1.2 
7.0 
3.1 
2.4 
2.7 
4.0 
5.4 

10.1 
11.7 

0.6 
3.5 
1.2 
0.6 
1.2 
0.6 
6.7 

13.0 
22.3 

Centre for Dlsease Control, Ottawa 

48 weeks of 1988, sepa rat e l '1. 
IntenSIve case-flndlng efforts started ln late Novernber, 198!L 
After the Inltiation of InVestlgatlOn, C.B.H.U. data was no 
longer comparable to the rest of Nova Scotla or Canada. 
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Table 2.4 Age-standardized rates of reported hepatitis B disease 
per 100,000 population in 1987 and 1988 in Canada, 
Nova Scotia and Cape Breton Bealth Unit (C.B.B.U.) 

1987 

male 

fema!e 

male 

fema1e 

* 

Nova 
Scotia 

6.82 

3.40 

Nova 
Scotia 

11.12 

7.91 

Canada excluding 
Nova Scotia 

10.91 

5.55 

Canada excluding 
Nova Scotia 

11. 36 

6.36 

C.B.H.U. 

4.77 

7.57 

C.B.H.U. 

15.40 

8.68 

Nova Scotia 
excluding 

C.B.H.U. 

6.63 

1.98 

Nova Scotia 
excluding 

C.B.H.U. 

9.34 

7.83 

Age-standardlzed annua1 rates are based on reported cases for the 
48-week penod endlng November 15, 1988. Intensive case-finding 
efforts started in late November, 1988. After the inl tiat ion of 
investigatlOn, C.B.H.U. data was no longer comparable to the rest 
of Nova Scotla or Canada. 

Age-standardlzatlon was calculated by the dIrect method, uSIng age
speclflc rates ln each population group. The standard population 
used was that of Canada, 1986 census. 
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The age-standardized rate of reported hepatltls B ln 1987 was lower ln 

Nova Scot ia than in the rest of Canada, for bath males and females. 

The male-ta-female ratio (appraximately 2:1) ln Nova Scotla was slmllar 

ta that in the rest of Canada. In 1987, the age-standardl~ed rate of 

hepatitls B ln C.B.H.U. males was lower than that of the rest of Nova 

Scotia. Among females, the higher observed rate ln C.B.H.U. may be due 

ta small numbers and the locluslOn of two elderly newlY-ldentlfled 

chronic cerrlers. 

Sy November 1988, the age-standardized rate for males in Nova Scot la 

had caught up ta that of the rest of Canada, and among females, had 

exceeded that of the rest of Canada. In sharp cOlltrast Wl th 1987, the 

age-standardlzed rat~ of hepatltls B among males ln C.B.H.U. had 

increased more than three-fold, and had Increased 1.6 tlmes relative ta 

the rate among males in the rest of Nova Scotla. An lncrease was alsù 

observed among C.B.H.U. females. Clearly, there eXlsted an outbreak of 

hepatitis B, all the more unexpected because of the rural settlng. 
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CHAPTER 3 

ME'l'BODOLOGY 

3.0 Introduction 

ThlS chapter detaiis the epidemiological and laboratory methods used in 

Investigating the occurrence of hepatitls B in relatlOn to llllclt 

Injectable drug use in two Health Units of Nova Scotla. Healch Units 

are geographlc regions defined by the Nova Scotla Department of Health 

for the deltvery of publIC health serVIces. Health Unit authoritles 

are IndlVldually or co1lectively referred ta as PublIC Health ln this 

study. Flgure 3A presents a map of Nova Scotia hlghllghting the two 

Health Umts. 

The covert nature of Illicit Injectable drug use lmposes.constraints on 

the desIgn of epidemiologicai studies ln thlS population. In Cape 

Breton Health Unlt, an epidemlc of hepatltls B ln a clrcumscribed 

geographlc area brought to light the eXlstence of a loosely deflned 

group of "buddles" who engaged ln the act IVIty. The epldemic area 

involved two contlgu'JUS towns and, to a lesser extent, flve small 

commun l t les ln close proxlmlty. The eXIstence of an epidemlc among the 

llllClt Injectable drug users was an event recognlzed by members of the 

group. These Clrcumstances determlned a study deslgn based on the 

enumera t lon of a cohor t of 111 ic lt Injectable drug users through 

effectlve contact-tracing. 

In contrast, the AtlantIC Health UnIt serves a largely metropoiitan 

populatIon, Includlng Nova Scotla's largest urban centres, the citles 

oE HalIfax and Dartmouth. The potentlal for effectIve contact-traclng 

IS Ilmlted. BaSlc descrIptive epidemiology of the inCIdence of 

repûrted cases of hepatltls B IS presented for that Health Unlt. 



Figure 3A Map of Nova scotia Cape Breton Health Unit and Atlantic 
Health Unit 

1. Cape Br~ton Health Un l t 

• The epidemic area: 

Communlties of: North Sydney, Sydney Mines, Bras d'Or, 
Florence, Georges Rlver, Aider POint, POlnt Aconl 

2. Atlant le Heal th Unl t 
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3.I. Objectives 

The objectlves of thlS research work are threefold: 

1) to investigdte the occurrence of hepatitis B ln relation ta illicit 

injectable drug use ln two health un 1 ts ln Nova Scot la; 

2) ta Identlfy rlsk factors px:edictive of hepatltls B Infection in the 

llllClt InJectable drug 'Jser populatlon ln the epldemlc area; 

3) ta reVlew hepatltls B preventIon strategIEs and make 

recommendat ions on poUcy ln Nova Scotla based on the E indings 

ln these two health unlts. 

3.2 Cape Breton Bealth Unit 

3.2.1 Settiny 

The Cape Breton Health Unlt offers public health serVIces to a 

population of approximately 166,000 persons in four countles 10cated on 

an Island linked to the mainland of Nova Scotla by a causeway. 

Sociodemographic lnfOrmatlOn on Cape Breton County obtalned from the 

most rece r ' census Indicated that It had a populatIon of l23,625 

persans, 63 percent of SIngle .-,thnIc orlgln, predomlnant1y of BrItIsh 

descent (Statistics Canada, 1986a). Among the 94,590 persons 15 years 

of age or oider, 19 percent had attalned a level of schoollng less than 

grade 9; 37 percent attawed a level between grades 9 and 13; elght 

percent had obtalned thelf 11lgh school leavlng certIflcate; and SIX 

percent had a unIverSIty degree. The remalOlng 30 percent had a trade, 

unIverSIty or non-unlversltï dlploma. 



Two IndIces of labour force activity used by the SlatIstlc5 Canada 

census are the participat Ion rate and the unemployment rate. 'rhe 

partIcIpatIon rate lS the labour force as a percentage of the 

populatIon aged 15 years or aIder. The unemployment rate 15 the 

percentage of unernployed persons ln the labour force. At the t Im€ 01 

the 1986 cenSU5, the partIcIpation rates Eor males and females ln Cape 

Breton County were 66 and :j:j percent respectlvely; the unemploymenl 

rates were 22 and 23 percent, respectlvely. 

Law Incarne was deElned by Statlstlcs Canada on the baSlS of the 197!:! 

Famlly Expendlture Survey updated ta the 1985 Consumer Prlce Index. 

The cut-oEEs are based on Slze of famlly unIt and populatIon sl.::e ut 

the area oE resldence. Arnong 31,525 famIlles ln Cape Br eton Cuunty al 

the t Ime of the 1986 Census, the prevalence rale of l'JW I!1COme was 20 

percent. 

The hepatltls B epidemic occurred ln Cape Breton County ln two towns 

and five small cornrnunltles ln close proxlmlty. The towns of North 

Sydney and Sydney MInes have a comblned populat Ion of about l ':l, ':lOG 

persons (Sta t 1 st lCS Canada, 1986a). Bras d' Or, Florence, Geu['jes 

RIver, AIder POInt and POInt Acon 1 have a comblned populatlun (Jf abuut 

14,000 persons. For North Sydney and Sydney Mines, the pr'Jportlons fur 

the levels of schoolIng, labour force actlvlty IndIces, and prevalence 

rates of 10"'" Incorne ..... ere SlmIlar to those of Cape Breton Cuunty 

(Statlstlcs Canada, 1986a). 

3.2.2 Ratlonale for study deSIgn 

From January to Nove'11ber 1988, 20 serologlcally conflrmed cases uf 

hepatitis cl were reported ln the Cape Breton Health UnIt. Of the'3e, Il 

were ln the epldemlc area. In comparlson wlth 19!:!1 when Il ca::.es !;f 

hepatItls B had been reported 111 the entlre Cape Bretun Healt.h Url1t, 

the 20 cases represented an IIlcrease ln IncIdence, fr'jm a crude rate (Jt 

6.7 cases per 100,00U ln 198"' ta 13 cases per lCJO,f)CJO ln l'J8S. 111 Ir,!.: 
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epldemlC area, the crude rate \Vas 51 cases per 100,000 in 1988. The 

temporal dIstrIbutIon of reported cases from 1986 ta November 1988 is 

lllustrated as an epldemlc curve based on the 4-weekly reports to the 

Department of Health and Fltness (Figure 3B). 

Thre~ features of the epldemlc were 

assessment, and determlned the study desIgn. 

notod ln the pre11mlnary 

The flrst was that 

although there was clear IndlcàtlOn of the eXIstence of an outbreak ln 

the CIrcumscribed geographlc area ln 1988, the lncrease ln cases 

reported ln the Cape Breton Health \Jnl t started as early as 1987. The 

second was the Identificatlon of I111Clt lnJectable drug use as a mode 

of transmiSSion ln elght of the 14 cases ln the epldemlc area. 

Flnally, there eXlsted a cluster of hepatltls B Infections: ten of the 

14 cases were Ilnked \VIth a case reported ln late 1987 through contact

traclng. 

3.2.3 Study design 

'l'he study deSign 15 represented as a diagram (Figure 3B). The 

lnvestlgatlon was Inltlated ln 1ate Novemoer, 1988. The first concern 

was addressed by 111Cludlng a retrospectlve component ln the study 

desIgn. PublIC Hea1th documentatIon of aIl cases reported ln the Cape 

Breton Health UnIt startlng from 1986 were revlewed, wlth supplemental 

Information sought from the treatlng physlclan ln unclear cases. 

Reports were revlewed specdlcally to ascertaln the mode of 

transmlSSlun and establlsh possible epldemlologlcal links wlth the 

epldemlc. All hepat lt 15 B seroloyy reLjuests ln 1988 at the communlty 

hospltal ln the epldemlc area were revlewed. Supplementa1 Information 

on pat cents '«lth pOSitive results was obtalned from the treatlng 

physlclan or through PubliC Health E'Jllow-up. 

A prospective component was lncluded ln the study deSIgn. Act 1 ve 

survelliance of hepatltls B dnd !ntenslve eElorts ta Identlfy i111Clt 

InJectable drug users were made from November 1988 to June 1989. 



Figure 3B Reported cases of hepatitis B in Cape Breton Health Unit 
fro. 1986 to Nove.ber 1988, per 4-weekly intervals, and 
study design 
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IlllClt InJectable drug use as a osk factor and mode of transmlSSlOn 

of hepatltls B had dHect consequences ln the ChOll...: c,f strategy for 

case-flndlng and epldemlologlcal InvestIgatIon. Curv~ys, dIstrlbutlons 

of quest lonnalres, and absenteelsm records were reJected because none 

of these slrategles cc~ld reach the populatIon of IlllClt Injectable 

drug users due ta the covert nature of the actlvlLy. The circumscribed 

geographlc area of the repOrled cases of hepatltls B suggested there 

eXlsted a cohort of 1l11Clt InJectable drug users. E'or users \Jho were 

sharlng InJectIon apparatus, the potentlal fOL transmIssIon was great 

and rendered them all at risk of InfectIon. In order to prevent 

further occurrences of hepatltls B, lt was essentlal tü Identlfy the 

cohort of llllClt Injectable drug users through contact-traclng, 

determlne lhe extent of Infpctlon among them through serologlcal 

testlng, and Immunlze the 

serve to Ide •. '.:'ty llllClt 

contacts. 

suscept Ibles. Contact-traclng would also 

Injectable drug users' sexual or other close 

The contact-tracing scheme 15 represented ln FH,!ure 3e. Contact

traC1TH] focused on IdentIfIcatIon of the cohort of IlllClt Injectable 

drug users and their sexual or other close contacts. Contacts of 

secondary cases of lnfectloll not due to parenteral transmlSSlon Wf"!re 

a150 followed. ImmUlll;::atloll was offered to llllClt InJectable drug 

users, and lo sexual or cl ,se contacts when approprlate. The 

IImltatI0ns uf contact-traclng were recognlzed. Contact-traclng 15 

tlme-consumlng and Ilmlted tü persons Identlfled through others at 

rlsk. llllClt InJectable drug users may be reluctant lo cooperate ln 

follow-up. i'urthermore, the results of a study uSlng thlS method are 

usua11y not generallzable Slnee the extent of completeness IS unknown. 

E'lnally, a cluster lS a group of cases with a 

assoclatIon. Methods were chosen to establlsh the 

lInks and the liming of InfectlOll ln arder to deflne 

hepatilis B InfectIons among llllClt lllJectable drug 

clearly-def llled 

epldemlolog Ical 

the cluster of 

users and theH 

close contacts. ThIS enabled the subsequent estlmatlon of a secondary 

altack rate tor delta hepatltls. 
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3.2.4 Case definltions 

A person-at-rlsk was deflned as a temporary or permanent resldent ln 

the epldemlc area between 1 October 1987 and JO June 19~9, wlth 

ldentltlable epldemlologlcal lInks to a person(s) Infected with 

hepatltls Bas establlshed through contact-traclng. Persons-at-Clsk 

were at rlsk of hepatltls B InfectIon through one or more potential 

modes of transmission. 'fhese lncluded percutaneous (through IlllClt 

l''Jectable drug use, dIrect contac~ wlth contamlnated blood through a 

wound, needle-st lck InJury ln a heal th-care worker, unapparent means ln 

famlly contact), transmucosal (through sexual or famlly contact), and 

perinatal transmISSion. 

Three deflnltlons were used for cases of hepatltlS B to characteClze 

the epldemlc. Because one of the purposes of InvestIgatIon was to find 

persons-at-rlsk and lmmunlze the susceptibles, a serologicai definition 

was specified for a case of hepatltls B Infection. Prlor to the 

Investigation, there had ~een no standardlzed deflnltlon of a 

repartable case of hepatltlS Ü ln Nova Scotla. A reportable case 

deflnltlon was Implemented durlng the InvestIgatIon for surveIllance of 

hepatltls B dlsease. This deflnltlon was based on the one provlded by 

the Advisory Comrllttee on Epldemlology at the October 1988 meetlng. 

Flnally, Ir) arder to show the dynamlcs at transmlsslon, the cluster 

case of hepatltls B InfectIon was deflned. The relatlonship among 

these three classes of cases and persons-at-rlsk 15 represented as a 

dlagram (Figure 3D). 

1) A serological case of hepdtltls B ln the Cape Breton Health UnIt 

was deflned as serological 

- posltivlty fOL HBsAg and/or antl-HBc, 

OR 

- pOSltlVlty for both antl-HBs and antl-HBc. 
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Figure 3D Persons-at-rlsk 

and 
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cases of hepatltls B 
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2) A reportable case of hepatItis B infectIon in the Cape Breton 

Health UnIt was defined as: 

61 

- cllnlcal and/or laboratory eVldence of recent hepatlc inflammation or 

InfectIon: 

- and serologlc evidence of recent hepatitis B InfectIon: 

- and no eVldence of any non-infectious causes; 

OR 

- conflrmed chronic carrier of hepatitis B, not previously reported. 

3) A cluster case of hepatitis B infectIon was defined as a 

serologlcal case of hepatitls B InfectIon with aIl of the following 

condItIons: 

- lnfectlon occurrlng between 1 October 1987 and 3D June 1989 (except 

for Index cases and cnconlC carrIers); 

- permanent or temporary resldence ln the epidemlc area; 

- deflnlte IdentIfIable epidemiologicai lInks wlth other cluster cases; 

- aIl InformatIon consIstent wlth membershIp ln the cluster. 

The cluster case deflnltlon ~as dlvlded lnto three categorIes: 

Deflnite: 

OR 

Probable: 

symptom-complex compatIble wlth Hepatltls B 

with onset of symptoms durlng the cluster perlod 

asymptomatlc with pOSItIve IgM antl-HBc or eVldence 

of serologlcal progressIon establl~hlng the tImlng of 

Infectlon as durlng the cluster pe~lod. 

asymptomatlc wlth hlstory of exposure estabiishing the 

timing of InfectIon as durlng the cluster perlod. 
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Chronlc carrier: HBsAg-posltivlty for SIX or more months, 

or HBsAg-pOSltlvity and IgM antl-HBc negatlvity. 

Contribution to the dynamlcs of Infection wlthln the 

cluster was demonstrated fOl Incluslon Jnto thls 

class. 

Hepatltis B Infection results ln a continuum of symptomatology. ln the 

absence of proof of hepatlc damage by llver enzyme elevatlon, there was 

potentlal for recall blas, especlally in persons who had a mlld course 

or who dld not consult thelf physlclan at the tlme of 1l1ness. 'rhe 

deflnltlon of hepatltls B dlsease, as upposed to simple Infection, was 

based on the group of symptoms reported on the questionnaire. 

Consldered suEEiclent Eor labelling as symptomatlc were: 

1) the presence of ]aUndlCe 

2) ln the absence of ]aUndlce: 

OR 

OR 

a) Illness severe enough for hospital adm.ssion; 

bl presence of at least two of the followlng six symptoms: 

arthrltls, dark urine, rash, prurltus, anoreXla, welght loss. 

c) a combinatlon of the remalnlng symptoms (Elu-llke lliness) 

ONLY wlth demonstrated serologIcal progressIon ln keeplng wlth 

the onset of symptoms. 

Flnally, delta hepatltls was suspecled because of an especlally severe 

and protracted course of hepatltls H ln one patient. 

hepatitls was deEIned as antl-HDV pOSltlVlty ln 

serologlcal hepatltls B. The une.<pected event of 

A case of deI ta 

the presence of 

a seruloglcally-

conflrmed epldemlc of hepatltls B ln an area wlth a prelJlousL'I 'Jery luw 

InCidence of hepatltls B suggested pnmary Infect lori Wlth hepatllls B 

and cOlnfectlon wlth hepatltls D VHIIS ln a susceptll.>le populatIon. 
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3.2.5 Methods 

3.2.5.1 Questionnaire 

The quest Ionnaue ent 1 tled "Hepati t 1s B--Case report and fOllow-up" 

CAppendlx 4) was adopted as the standard epidemiologlcal tool for 

Investigatlng and reporting cases of hepalltls B ln Nova Scotia. An 

important feature of the quest lonnalre was the lnciusion of elements 

necessary to IdentIfy a reportable case of hepatitis B, based on 

symptomatology. A requHement of proof of lIver enzyme elevation was 

considered tao restrIctive for Nova Scotla's reportable case 

definitlon. The questIonnaire was also used to determlne risk factors, 

mode of transmISSIon, posslble sources of InfectIon, and persans at 

risk. 

3.2.5.2 Interviewing technique 

The sensitIve nature of llllClt drug use as the primary suspected risk 

factor and mode of transmlSSlon of hepatitis B ln a sm21] community was 

recognized as problematlc at the outset. Concern for confldentiality 

was paramount among those at rlsk; galning thelr confidence and 

cooperatIon was essentlal for contact-tracJng. 

During the flrst week, reported cases of hepatltls B were Intervlewed 

by the fIeld epidemiologist accompanled by one of three Public Health 

nurses. The roles were then reversed, WI th each PublIC Heal th nurse 

taklng charge of one or two InterVIews ln the presence of lhe fIeld 

epldemlologlst. rnvaluable to the process was the nurses' considerable 

knowledge of the reg Ion and populat Ion. Through tr laI, error and 

dIScussIon, an approach was developed WhlCh was reflned lnto an 

InterVIew technIque wlth the following "Golden Rules". 

the ratlonale follow the rules.) 

(Comments on 



Golden Rules 

1 At the beglnnlng of the Interview, emphasize that we 
WIll ask NO drug names, NO trafflckers' names; 

2 Never divulge the source of a conlact's name; 

3 Incomplete informatIon about contacts IS noted exactly 
as glveni 

4 The quest10nnalre lS not only a record but also an 
alde-memOIre; 

5 EducatIon Integrated ln the dIalogue 1S our most 
powerful tool to foster cooperation; 

6 The person belng Interviewed has the courage to help 
us, his contacts and hlmself, and deserves our respect. 

Al though the major i ty of contacts were found through act Ive PublIC 

Health efforts, as word got out about Rules land 2, several persons 

who knew themselves at rlsk through llllClt InJectable drug use or 

sexual contacts, sought out counselling ana testlng regardlng hepatltls 

B at the PublIC Heal th of f Ice. The small loss (Jf 1nformat Ion about 

potential hepatotüxlcity of certaIn drugs was more than adequately 

countered by the Increased cooperatlon of the hlgh r1sk group. Among 

the illIClt 1nJectable drug users who volunteered the Informat lon, 

cocaine was Erequently mentloned. 

Confidentlality was ensured at the start of the IntervIew, a!ld was 

re1nforced by the nurses' refusaI tü dlvulge confIdent laI InformatIon, 

in spite of occasional Inslstence by the person being Interviewed. 

Ta ensure that confldentlallty would not be broken, and that 

informatIon would not be pre]UdlCed by the Interviewer's broad 

knowledge of needle-shar1ng networks, Incomplete InformatIon was noted 
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exactly as given. In thlS small communlty, lncomplete information 

(such as a nlckname) was oEten adequate Eor successful contact-tracing. 

Although the nurse's authorlty was establlshed by the simple effort of 

the Elrst phone call to a contact, authorlty oEfered no guarantee of a 

successful IntervIew. 'T'he Interrogative nature of Interviewing about 

sexuallty and drug actlvlty was rnlnlmlzed by nurlurlng dIalogue, rather 

than adherlng to the strIct sequence of the questIonnaIre. 

Education al 'ut the dlsease was Eound to be an effectlVe means of 

overcomlng the very sensItIve questIons. For example, explaining the 

risks of HB ln the newborn was oEten suEElclent ta ellclt tr.e names of 

sexual contacts in the hlgh-rlsk group oE Chlld-bearing age. 

The last rule is self-expl~natory. 

3.2.5.3 Interaction among Public Health, community physicians and 

laborator ies 

An InIt laI rnel=tlng wlth the physlclans at the Northslde General 

HospItal, North Sydney, served to conflrm dIagnoses, establlsh the 

eXistence cE an epldemlc, and InEorm physlclans of the Investigation. 

Each contact lntervlewed was asked for the name oE hlS famlly 

physlclan. famlly physlclans were notIfIe by a Eorrn let ter concernlng 

contact-traclng and tests ordered (Appendlx 5) and by a second Eorm 

letter for Eollow-up and lrnmunlLatlon recommendatlons (Appendlx 6). 

'rhere was occaslonally addltlonal communIcation by telep llOne and let ter 

concernlng the management of specltlc cases. 

Becau~e of the llkellhood that sorne llllClt InJectable drug user= would 

be naturally Immune, Immunlzatlun at PublIC Health's expense was 

recommellded pendlng serologlcal prooE of susceptibllIty. Actual 

lmmunl~atlon was carrled out by Eamlly physlclans. ThiS strategy was 
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adopted to lessen the heavy demands on Public Health human resourCt?s, 

and to encourage a visit to the famlly doctor ta Inltlate treatment fOI 

illicit drug use. 

The nature of the epldemlc, although suspected by the medlcal cummunlty 

at the outset, was nonetheless largely unexpected ln rural Nova Scot la. 

The prellmlnary flndlngs were made avallable ta physlclans at a [ormal 

meeting at the Northslde General HOspital prlor ta a report released 

through Canada Disease Weekly Report (Poulin, 1989). 

The Norths Ide General HOSpl tal laboratory does not have the Eac 1 III Y 

for hepatltls B serJloglcal testlng, but sends sera ta the ProvIncial 

Pathology Laborator{. Ta ~nsure tlmely reportlng of resulls of ail 

persons-at-rlsk, a system was organlzed for the effiCient 

requlsltlonlng and reportlng of hepatltlS B tests. The Northslde 

General HOspItal laboratory made thelr log aval]able ta Public Heallh 

and photocopled reports on recelpt from the ProvIncIal Pathulugy 

Laboratory. One of the PublIc Health nurses, deslynated oftlclal 

lIaIson wlth the laboratory, then gathered thlS Informatlun, lnltlally 

on a dally baSls, tnen ~eekly as the number of cases starled tü wane. 

Persons-at-rlsk tested at PublIC Health's request were tuld lu make an 

appolntment wlth thelr famlly physiclan seven days atter thelf test. 

Slnce aIL serology request5 made by the PublIC llealtt1 nurses were 

annotated wlth the famlly physlc:a~ls name, the dual reportlng ensured 

that all persons-at-nsk would be notified as :,oon as pos!:.lble anJ 

approprlate fOllc!W-t..p arranged. 'rhe partially computerlzed log at the 

PrOVInCIal Pathology Laboratory was perIodlcally revlewed for m1551ng 

or lncomplete reports. 
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3.2.5.4 Serology 

Pr lor lO the Invest 19atlOn, sera subml t ted from the Northside General 

HOspital to the PrOVIncIal Pathology Laboratory for hepatitis B testing 

were, ln general, flrst screened for HBsAg, and lE negatlve, tested Eor 

antl-HBc. By agreement wlth the ProvInciaL Pathology Laboratory, from 

the start of t'le Investigation untll the end of June 1989, aIL sera 

submltted fram lhe epldemlc area were tested tor HBsAg (Abbott Ausyme), 

antl-HBs (Abbott Ausab-EIA), and IgG antl-HBc (Abbott Corzyme). 

Tests ta rule out other etlologl~s of Viral hepatltls (except for delta 

hepatltls) were not ordered and a stipulatIOn of serologlcal eVldence 

of hepatltls B Infection was lfjcluded ln the hepatitis B case 

deflnltlons. One case actually reported ta Public Health as hepdtltls 

B was suspected as not belng hepa t 1 t 1 S B on ep ldemlolog Ical grounds. 

'l'hlS was con(lfmed by an eXlstlng hlgh EBV titre, and the case was 

deleted. 

AddltlOnal tests were performed on selected sera. These Included IgM 

antl-HBc (Abbott Corzyme-M rDNA), hepatltls B antlgen subtyplng by 

Immunodlffuslon or radlolmmunoassay, HBeAg and antl-HBe (AbLott HBe 

rDNA-ElA), and antl-HDV (Abbott antl-delta ElA). 

Because It was llkely that most HBsAy-posltlves were prlmary InfectIons 

rather than chronic carrIers, IgM antl-HBc was ordered mostly as an 

epldemlologlcal tool on asymptomatlc Indlvldlals found ta be Immune at 

flrst lestlng. IgM antl-HBc was nCJt easlly avallable ln Nova Scotla, 

nor r0utlnely clone at Laboratory Centre for Dlsease Control. The flrst 

IgM antl-HBc was done at St. Joseph's Ho~pltal ln Hamilton, OntarIO. A 

Ilmlted number of IgM antl-HBc tests subse4uently became avallable and 

were Cdrrled out by the Provlliciai Patllolo9Y Laboratory ln Halifax. 

As many HBsAg-posltlves as pOSSible were tested for antlgen subtype at 

the Laboratory of the National Viral Hepatltls Reference Centre, Bureau 

of Mlcroblology, Ottawa. Subtyplng was dOl"" elther by ImmunodlEfuslon, 
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or If not typeable by th3t method, by a second test uSlng the 

radiolmmunoassay technIque developed at that laboratory (Chaudhary and 

Knelsen, 1987). 

HBeAg and antl-HBe testlng 

chronlc carrier. Testlng 

were done on a case suspected ut 

was perfnrmed by lhe Laboratory 

NatIonal Viral Hepatltls Reference Centre. 

be 1 ng a 

ùt l he 

Antl-HOV testlng was lnltlally done on one case ..... lth an especlally 

severe cllnlcal course of hepatltlS B. The eXIstence 01' clelta 

lnfectlon was establlshed and as many as pOSSible of the 11epatltls B

lnfected llllClt InJectable drug users assùclated wlth thls cas!:' welC 

tested. The sexual partners of the delta ~epalltls case~, and one case 

of hepatltlS B resultlng ln fulmInant hepatltls and dealh, were alsu 

tested for antl-HOV. 

3.2.5.5 Chart review 

Hospital charts of all cases of hepatltls B admltted between 1 October 

1987 and 30 June 1989 at the Northslde General HospItal were revleweJ 

for duratlon of hospltal stay, symptoms, cllnlcal course, a.',j 

blochemlcal results. Charts of cases admltted to other hospllals were 

not revu~wed. Values for Ilver enzymes were made available by the 

famlly physlclan for cases suspected or known to be chronlC carriers. 

3.2.5.6 ImmunJzation records 

In Nova Scotla, all hepatltls B vaccine lS dlspensed by Puollc !leaith. 

'l'he amount of vaccine lssued for free by PubliC Health 10, a ulrect 

consequence of defined hlgh-rlsk e.<posures to hepatltls B. 'l'he amOIHll 

of vaCCIne purchased by Indlvlduals or grcups reflects the rl::.k 'JI 

InfectIon as percelved by those persans, usuall'l ln an nccupatlOtlal 

setting. The amount of vaCClne dlspensed Dy PubliC !!ealth was 
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were dlvlded lnto 
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monlh tram January 1987 to June 1989, for Cape 

from Immunlzatlon records. The monthly amounts 

"free-Issue" vaCCIne or vaccine "purchased" by 

IndlVIduals or groups ot employees. 

3.2.5.7 Data reVlew 

Data processlng of Information from the questlOnnaires and laooratory 

results was undertaken uSlng the "EpI Info, version 3" program produced 

by the Epldemlology program Office, Centers for Disease Control, 

Atlanta, Georgla. Durlng the active case-flndlng and contact-traclng 

efforts, data were updated daIly, enabllng tlmely decisions regardlng 

Immunlzatlon or further f01low-up. 

The tIming of InfectIon was ascertalned entlrely by serologlcal results 

ln those classifled as deflnlte cluster cases. For those classlfled as 

probable cluster cases, the tImIng of InfectIon was ascertalned by 

reVlew of drug-use hlstory and by repeat~dly cross-referenclng contacts 

wlth lhel( serologlcal status. A:.. the conclusIon of active case

EIndlny and contact-tracIng, the group of persons-at-rlsk was 

completely revlewed. Any contacts Initially Eollowed but subsequently 

found Lü be flot genuinely at rIsk of InfectIon were excluded. A 

secondary attack rate for delta 11epatltls was estlmated based on 

knowledge of llllClt InJectable drug users' cont..1cts ,md tIming of 

InfeClIUri. 

3.2.5.8 Data analysis 

'rhe data were summarlzed uSlng descriptive statlstlCS. Cluster cases 

were treated as a sub-sample of serologlcal cases. 

SIX po t en t 1 a 1 

Infection ln 

rlsk factors were evaluated as predlctors of hepatltls B 

IlllC 1 t InJectable drug users. These lncluded two 
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categorlcal varIables, gender and t!mployment status. 'l'he remalnll)() 

four were contlnuous varlables--a(je, the total number of 1I1lCIl 

Injectable drug user contacts (rIOU-contacts) named, the numbel (lf 

serOpOf:.ltl'/e IIOU-contacts, and the number ()f sexual partners whu 

themselves were IlllClt ln)ectable dLUg users (sextlai-llDU contacts). 

The total oumber of IIDU-contacts reElects the rlsk of exposule td 

hepatltls B whereas the number of seropOSItive IJDU-colltacto retlecv. 

the number of potenual soucces of lnoculum. The number of sexual-lIUl' 

contacts reflects an addltlonal risk ot expo5ure and potentlal mode ut 

transmlSSJun, Age was used as a prox'l fur the nurnber uE ycars ..... Ith a 

rlsk 0f e.<posure and the cumulatIve number uE tllnes rec<.:lvlfly dfl 

lnoculum. Employment status was used as a prcxy for SOCIOeCU/lUIIIIC 

status. 

ComparIsons between lofected and unlnfected IlllClt InJectavle dru'J 

users were made ln two ways. In the Elrst Instance, seropOSitive cases 

were taken a~ a positive outcome. III the second Illstance, ollly cluo,ler 

cases Wcte taken as a pOSitive uutcome. Rl:.K facturs tur bulll 

prevalent and IncIdent cases (JE hepatltls B Infection were theretur,. 

assessed. 

The statlstlcal slgnlflcance of the abserved dlfferences was lOltlally 

documented uSlng LJnlVarlate analysls. UnlVarlate analysis USII}l~ 

lOglStlC regresslon wItll a single InJependent variable WdS done f(,! 

each variable. As weIl, unlvarldte anal/SI!:> (,t the cateeJoflcal 

variables WdS done USlny the F'lshel'::, e,ae! test ur ctll-':>tJuare te!:>1 

For the contlnuous a!lable clt age, unl'larlate an,llto,l::, · .... ao, als() dUlie 

uSlng the Sludent's t test. fur the tllree COlltlflU(~U!:> larlaldl:o, 

I11volvlng the numbers of contacts, the Maflfl-Wllltlley U flun-paldlnetrlc 

test was used because cf nun-nùrma 1 cl 1 st ri bull ,)flo,. 

MultIvarlate analysls ' .. as <Jane U:Olll':J I()yl"tlc re'lreSSl<,II. fI lfo,t 

model Included l'Ive lfldependent varlatdes, whetlter :'1(Jn!tlcard. (J[ fl(,f 

on unlvarlate LestIng. 'l'he flve variables were (jender, empluyment 
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status, age, the number of sexual-lIDU contacts, and elther the total 

number of IIOU-contacts, or the number of serOposItIve IIOU-contacts. 

Because the latter two variables are hlghly Interactive (the number of 

seropos 1 t 1 ve l lOU-contacts 1 S a subset ot the total number of l IDU 

contacts), these were assessed separately. A second model lncluded 

only those Independent variables WhlCh were slgnlflcant on unlvarlate 

analysls or ln the full lOglStlC model. 

For rlsk factor assessment Qf Incident cases of hepatltls B, the Index 

case(s) and seroposltive users not claSSlfled as lOfected dUflng the 

cluster pprlod were excluded from the analysls. 

LOgistiC modelllng, odds ratios and the 95-percent confIdence limits of 

the odds ratios were done wlth "Logress", a program uSlng an IteratIve 

maXImum llkellnood method, produced by Dan McGee, Centers Eor Olsease 

Control, Atlanta Georgla. 

An estlmate of the secondary attack rate for hepatitis D VHUS ... as 

based on the number of antl-HOV seropOSItives dlvlded by the number of 

hepatltls B seroposltive IlDU contacts. These hepatltls B seroposItlve 

IIOU contacts were presumed to be susceptIble ta hepatitls 0 VIrus for 

a SIX mon t h pe r 1 od . The hepatitis B seropOSItive IIDU contacts known 

to have seroconverted ta Immune status durlng that perlod were exc1uded 

Erom the denomlnator. 

'l'he correlatIon bptween the amount 

amounl of vaCCIne purchased Erom 

of "free-Issue" V3CCIne and the 

January 1987 to June 1989 was 

establlshed by Pearson's correlation coeffICient. 
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3.3 Atlantic Bealth Unit 

3.3.1 Setting 

The AtlantIc Health UnIt offers publiC health services ta a population 

of 306,400 persans ln HalIfax County. 'l'he County Includes the CH les 

of HalIfax and Dartmouth WhlCh have a cornblned [.lupulat lun of 16H,H211 

persans. (Statlstlcs Canada, 1986a and 1986b). 

There were 241,130 persans 15 years of age or C)lder ln Halifax County 

at the rnost recent census (Statlstlcs Canada, 1986a and 1986b). Elever! 

percent had attaweJ a level of schoollng less rhan (Fade 9; 2ll percent 

had cornpleted bet~een grades 9 and 13; nlne percen had obtalned thelr 

hlgh school leavlng certlflcate; and l-l percent had a unlver!:>lty 

degree. The remalnlng 38 percent had a trade, urllvelslty or nOIl

universIty diploma. 

The partlclpatlon rates ln labour Eorce actlvlty Eor males and females 

were 80 and 59 percent, respectlvely; the unemployment rates were elyht 

and 11 pprcent, respectlvely. The overall prevalence rate of j(Jw 

Income was 12 percent. 

For the [-opulat Ion 15 years of age or older res lding ln Hallfah ur 

Dartmouth, the overall partlclpatlon rate ln labour force act IVlty was 

70 percent; the overall unemployrnent rate was n Ine percent. 'l'he 

prevalence rate of low Incorne was about 14 percent ln these lwo Cilles. 

3. 3.2 Study des 190 

The AtlantIC Health UnIt provlded an Important comparlson for the Cape 

Breton Health UnIt regardlng the repurted Incidence and mude (>f 

transrnl",Slon of hepalltls B. Frum 1986 tu 1388, a rep()rt furrn wlth 

age, sex, sorne cllnlcal Information, and mode of trarlsrnlSSlufl had veen 
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used. The "Hepatltls B case report and follow-up" questlonnaire, used 

ln the Cape Breton Health UnIt, was adopted ln the AtlantlC Health Unlt 

Hl lat e 1 9 8 8 . 

EXlstlng documentatIon of all reported cases ln thlS health unlt from 

1986 tû July 1989 was reviewed, applylng the reportable case Jeflnitlon 

stated ln sectIon 3.2.01. Demographic and mode of transmIssion data 

were summarlzed uSlng descrIptIve statlstlCS. 

• 



CHAPTER 4 

RESULTS AND PRELIMINARY DISCUSSION 

4.0 Introduction 

ThIS chapter descrlbes the study results with dISCUSSIon of speclflc 

fIndlngs. Chapter 5 presents more general dlscusslOn on study desIgn 

and preventIon measures ln the llllClt Injectable drug user populatlun. 

Cape Breton Health UnIt resul':s are presented 

tlrst four relate to the entlre ~opulatlon at 

1 Il t en 

rlsk: 

sect :uns. 'rhe 

l t1 t2 r e sul t s (; t 

contact-traclng, the claSSifIcatIon <Jt serologlcal cases and ~(>[olu(JY 

results, and the occurrence of hepatltls B ulfectlon ànd dlscase 

attrlbutable tü IlllClt Injectable drug use. The ne/t four secllOns 

relate to the cohort of tlllClt inJectable drug u~crs ln the epldemlc 

area' the dynamlcs oE the hepatltls B epldemlc, the rlsk factors for 

hepalitis B InfectIon, and the occurrence of delta hepatltls. 'l'he 

fInal two sect Ions descr l be the Impact of the epldem 1 c 1 n terms (Jt 

morbldlty and Immunlzatlon. 

Hepatltls B reported ln Atlantic Health Unit lS summarlzed ln one 

sectIon detalling the populatIon rates, the demographlc characterlsllcs 

and the changlng trend ln the mode of transmiSSIOn of the reported 

cases of hepatltls B. 
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4.1 Cape Breton Bealth Unit 

4.1.1 Contact-tracing 

Early ln the Investigation of the epldemlc, the principal mode of 

transmlSblon was found to be percutaneous assoclated wlth illlClt 

Ifl)ectat.Jlc drug use. The focus of cuntact-traclng therefore evolvec 0 

ldentlfy the cohort of IlllClt Injectable drug users and the sexual or 

other close contacts of the lnfected users. Informatlon was obtalned 

on aIl leported cases of hepatltlS B as well as on all cases of 

hepatltls B Infection WhlCh were not reported, but were found 

retrospectlvely or prospectlvely through the communlty hospltal 

laboratory serology requests. 

Figure ~A summarlzes the contact-traclng results. Of a total of 386 

cases and contacts entered ln the computer database, 34 were excluded 

because the epldemlologlcal links were ]udged remote. The remalnder 

had a demonstrable rlsk of Infection due ta IlllClt InJectable drug use 

or through sexual or close contact wlth epldemlologlcally ~lnked cases. 

These ]~2 were consldered persons-at-rlsk. 

Of the 186 IlllClt Injectable c!rug users IdentlEled, 153 (82 percent) 

were lntervlewed and 133 (72 percent) also underwent serologlcal 

testlng. ot the 20 users who were Intervlewed but refused serologlcal 

testlng, only one had an 1l1ness wlth Jaundlce and other "ymptoms 

c0mpatlble wlth viral hepatltls. GJl:oet ut tllness was ln January 1989, 

and the user had shared needle" wlth known seropositive users. 

Althouyh hlS cllnlcal cour5~ and the epldemlo10g1cal Clrcumstances 

suggesled acute hepatltls B related ta the epldemlc, he was not 

consld"red as lntected wlth hepatltl" B due to lack of serologlcal 

proot. Thltty-ttlree llllClt Injectable drug users Identlfled were not 

llltervlewed. 

lntervlewed. 

It IS not known ta what extent these 3J dlffer from thosa 
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Figure 4A 

/6 

Contact-tracing results of aIl persans al risk of 
hepatitis B infection during the epidemic 

352 PERSONS-AT-RISK 

ILLICIT INJECTABLE DRUG US ERS (n=l86) 

31 not Intervlewed 

20 InlervIewed, not tested 

55 Intervlewed, ser0negatlve 

78 lntervlewed, hepatltls B seroposItlve 

t 
SEXUAL AND CLOSE CONTACTS 

137 seronegatIve 

8 hppatItls B seroposItIve 

SEXUAL AND CLOSF CONTACTS NOT INCLUDED ABOVE 

21 seronegatlJe 



77 

Contact-traclng of the 78 seroposItIve Illiclt Injectable drug users 

led tCJ lùentlfication of 145 persons-at-risk who were not illlcit 

Injectable drug users. The elght secondary cases among these non-users 

exposed a further 21 persons, aIl of whom were found to be 

seronegatIve. 

Table ·L l summanzes the nature of contact among the 352 persons-at

rlsk. Contact-tracing 5peclflcally sought to identlfy ililcit 

InJectable drug users and therefore the relatIve rlsk due to the 

varlOUS types of contact cannot be asses5ed. Among the 166 persons-at

rlsk whu were not 111.clt Injectable drug users, m05t had family or 

sexual contacl with c?ses of hepatitis B. 

The nature of rlsk pO~8r by famlly contact with a case of hepatltls B 

was varIable. The assessment of rlsk of Infection through famlly 

contact was oEten done ]Olntly by PubllC Health and the family 

physiclan. In sorne Instances, the rlsk was consldered hlgh due ta poor 

houslng, hyglenlc cor.dltlons or health, Includlng poor dental health. 

'rhere were several famlly SItuatIons where more than one lnfected 

IlllClt Injectable drug user reslded wlth chlldren or elderly persans. 

Most persons-at-rlsk Identlfled through famlly contact were offered 

Immunl~atlon at Public Health's expense. 

'l'he greater number ot fema1es at rlsk 

reElect Ion of the greater number ot male 

through sexual contact 15 a 

lnfected lU lClt Injectable 

drug users. Must InEected llllClt Injectable drug users named a sIngle 

sexual partner; only one user admltted to a se..<ual relatlonshlp wlth a 

persun <Jt the same se < Although contact-traclng speclflcally sought 

tu Idelltlfy llllClt Injectable drug users, the role of multIple sexual 

partners or homosexuallty see~s tu have been of minor Importance ln the 

dynamlcs of the epidemic spread of hepatltls B ln thlS communlty. 

'['he remalnlng contacts were at rlsk through petlnatal, wound or other 

t l'pes ùf contdcl. Of 13 pregnant women at r Isk oE Infect lon through 

111lClt InJectable drug use or through thelr partner's llllClt 
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Table 4.1 

Nature of 
contact 

II DU 

IIOU S* 

Subtotal 

Sexual 

Family 

Perlnatal 

Wound 

Other** 

Subtotal 

Total 

* IIOU S 

** Other 

--- - -- - ------ -------------

Nature of contact of ail persons-at-risk, by gender 

Number of 
males 

117 

30 

147 

4 

47 

1 

3 

5 

60 

207 

Number of 
females 

13 

26 

39 

41 

59 

1 

o 

5 

106 

145 

Total 

130 

56 

186 

45 

106 

2 

3 

10 

166 

352 

Illicit inJectable drug user w~ose sexual partner lS an 
illicit inJectable drug user. 

Includes law enforcement nr health professlonals through 
needle-stlck or mucous membrane exposure to a case of 
hepatltis B. 

78 

Classes are mutually exclusIve. 
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injectable drug use, three were seroposItIve. Two of these females 

were H8sAg-posltive at de1lvery resuiting ln two newborns at perlnalal 

risk of InfectIon. Three males sufEered wounds and exposure to blood 

during altercations wilh two illiclt inJectable drug users. One of the 

users was known ta be lnfectious (HBsAg-posltlve); the other was not 

tested but was epidemio1oglcally linked to three cases of hepatltls B. 

Ten 1aw enforcement or health profesbionais were offered Immunization 

as a resu1t of percutaneQus or mucocutaneous exposures to known 

lnfectious cases of hepatitis B. 

4.1.2 Classification of sero1ogical cases 

FIgure 48 presents the numbers of persons-at-rlsk, and serologlcal, 

reportab1e and c1uster cases of hepatitis 8, from 1 October 1987 to ]0 

June 1989. :nhe 352 persons-at-rlsk have been described ln the Section 

4.1.1. Serol0gy rr.:su1ts, inciuding the lImItations Qf the 

clasSIfication of sero1oglca1 cases ln the cluster case deEInltlon, are 

presented ln this section. 

SerologIca1 cases of hepatitis 8 who were also persons-at-rlsk totalled 

86. A further 16 sero1ogical cases oE hepatitis 8 InfectIon WhlCh were 

not reported were found retrospectlvely or prospectlvely through the 

community hospltal laboratory serology requests. These were 

subsequently ciassified as unrelated to the epidemic. Thlrteen had 

been Infected through transfUsIons or dlalysls, or were oider thall 60 

years of age with no known rlsk factors. The mode of transmISSIon was 

not ascertained for the remalnlng three serologicai cases. These three 

were entered ln the computerized database temporarI1y and subse4uently 

exc1uded ..aEter reVlew falled to demonstrate an epidemiologicai Ilnk 

wlth the epidemlc. 

The case-flnding and active surveIllance system Implemented Eor the 

study provided tne number of serologlcally-proven cases of hepatltls B 

InfectIon ln the epidemic area. InformatIon concerning hepatltls B 
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Figure 48 Persons-at-rlsk 

and 

Serologleal, Reportable and Cluster 

cases of hepatltls 8 , 

From 1 Oetober 1987 to 30 June 1989 

352 persons-at-risk--

65 clu ster ----l,----:r"H++ 

cases 

serological 

cases 

80 
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serology r<:!quests 15 only partially computerlzed at the ProvincIal 

Pathology Laboratory. Il was not possIble to obtaln the total numb~r 

of hepatiti5 H infectIons ln the entlre Cape Breton Health UnIt for th~ 

study period. The total number of serologicai cases 15 thereEore nol 

reported in Figure 4B. 

Of the 86 persons-at-risk who were also serologlcal cases, 21 haù 

evidence of naturally-acquired 1mmunlty to hepatltis B (pOSltlVlty for 

both antl-HB5 and antl-HBc) but the tlmlng of lOfect Ion could not be 

ascertalned or wa5 determined to be pr lor to October 1987. These 21 

were llllClt Injectable drug U5ers of more than three years' duratlon. 

The remaining 65 serologlcal cases were classifled as cluster cases of 

hepatitis B lnfectlon. There are two concerns wlth the false labelling 

of a serological case as a cluster case. The flrst lS that thlS would 

re5ult in an overestimate of the extent of the epldemlc. The second lS 

that the ~ priori assumptlon of symptomatlc cases b~lng ~mo 

infecti~ns would lead to lack of d1agnosls of supeLlofectlon and 

underestimation of the IncIdence of dlsease due to other hepatotroplC 

viruses. This flnding would be especlally Important ln the llllClt 

ln je ct able drug user population. 

The accuracy of labelllng as a cluster case depends on the speclflclty 

of the components of the cluster case def1nltlon. The deflnlte cluster 

case is based on symptomatology, serologicai progression of hepatltls B 

markers, or pOSltlVlty for IgM antl-HBc. Seroluglcal progresslun 

demonstrated on serum samples drawn on two (or more) dlfterent 

occaSIons, and the presence of IgM antl-HBc, are hlghly speclflC. In 

the absence of these two k Inds of serolog lcal ev ldence, symptoms of 

viral hepatitis with seroposltlvlty for hepatltls B, whlle specIfIe flJl 

the eXIstence of hepatltls B Infection, does not cOllcluslvely rule out 

the posslbility of superlnfectlon. However, ln the context (j[ a 

communlty wlth a low IncIdence of reported hepatltls B prlOr te- an 

outbreak of cl1nlcally 

component lS probably 

slgnlflcant 

acceptable. 

disease, the specltlclty r)t lhlS 

The speclflclty of lhe prIJbable 
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cluster case deflnition 15 lower because It is llmited by the ~ccuracy 

of drug-use history informatIon. The greatest uncertalnty would be ln 

the case of the asymptomatlc chronlc carrIer. 

Elght cluster cases were acquired 

contact, ln the absence of lllicit 

through sexual, family or wound 

InJectable drug use (Table 4.2). 

SIX persons were HBsAg-posltlve on presentatIon With clinically 

significant diseasei one aSYI,ptomatic case was IgM anti-HBc-positive. 

One case was an asymptomatic Chlld with serological eVldence of 

naturally-acqulred immunity :0 hepatitls B. Both parents were newly 

Infected, as eVldenced by ~erologlcal progressIon of hepatltis B 

markers. It 15 likely th~t these eight cases were true recent 

Infections and correctly classlfled as cluster cases. 

Among the 57 cluster cases dlrectly attrlbutable to llllClt InJectable 

drug use, two were apparent Index cases, and two were conflrmed to be 

chronic carriers Infected prIor to October 1987 (Figure 4C). Flfty

three were considered infectIons acqulred durlng the epldemic perlod. 

Forty-seven of these were classified as deflnlte cluster cases. 

Thirty-three had eVldence of serologlcal progressIon, being either 

Inltlally seronegatIve and becoming seroposItIve, or, ln an early or 

Infectlous stage of InfectIon then developlng immunlty. Four cases 

we~e IgM antl-HBc-pOSltive (three of them were asymptomatlc). Ten 

cases were HBsAg-posltive and/or antl-HBc posItIve at clInlcal 

presentatlon. 

'l'he remaining SIX cases were asymptomatic and classified as probable 

cluster cases. However, ln addItIon to drug-use history, four of these 

had sexual partners whose tIming of InfectIon was based on eVldence of 

serologlcal progression. The remalnlng two were classlfled as probable 

cluster cases only on the basis of Elrm drug-use and contact hIstorIes. 

'!'hese two, tested late HI the epldemIc, were HBsAg-pOsltlve and IgM 

antl-HBc negatlve. Both were considered potentlal new chronlc 

carrlers, pending repeat HBsAg testing. 
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Table 4.2 Cluster cases of hepatitis B infection, by mode of 
transmission and gender 

Mode of 
transmISSIon 

II DU 

IIOU S* 

Sexual 

Famlly 

Wound 

Total 

Number of 
loales 

29 

15 

l 

l 

l 

47 

Number of 
females 

2 

II 

5 

o 

o 

18 

Total 

31 

26 

6 

l 

l 

65 

* IIOU S IIIIClt injectable drug user whose sexual partner 1S an 
IlllClt Injectable drug user. 

Classes are mutually excluslve. 
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Figure 4C Aigorithm of hepatltls B seropositive 1I0U.s 

ln the epldemlc area ln Cape Breton Health Unit 

IMMUNE 
PRIOR TO 

OCTOBER 1987 

2 

HB-INFECTED IIDU 

78 
1 

INVOLVEO 
IN 

CLUSTER 

57 

IMMUNE. 

TIMING 

NOT KNOWN 

19 

1 

CARRIERS 

84 

APPARENT 

INDEX 

CASES 

INFECTED DURING 

CLUSTER PERIOD 
INFECTED PRIOR 

TO OCTOBE R 1987 

2 

1 

OEFINITELY 

INFECTED DURING 

CLUSTER PERIOD 

47 

53 

1 

PROBABLY 

2 

INFECTED DU RING 

CLUSTER PERIOO 

6 

NEW 

CHRONIC CARRIERS 

5 

" • Cluster of cases occurred from October 1987 to June 1989 
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Thlrty-three IlllClt Injectable drug users were HBsAg-posltlve on 

InitIal testlng (excludlng the two chronlc carners). Twenty-two (67 

percent) had serologlcal eVldence of prlmary hepatltls B Infection: 20 

subsequently seroconverted to HBs-Ag-negatlvlty or antl-HBs pOSltlvlty; 

two were IgM antl-HBc posItive. Of the remalnlng 11, only three were 

retested SIX or more months after thelr Initial test. These three were 

still HBsAg-posltlve and were consldered new chronlC carriers (one had 

been IgM antl-HBc-posltlve; the other two had been symplomallc wllh 

symptomatlc sexual-IIDU partners who seroconverted). The lar~e 

proportIon of seroconverSlon among those Inltlally HBsAg-posltlve 

supports the! priori assumptlon of general hepatltls B susceptlblilty 

ln the IlllClt InJectablp drug user population. 

4.1. 3 Hepatitis B antigen subtypes 

Subtyplng was pOSSible on the HBsAg-posltlve sera of 32 persons. The 

results are summarlzed ln Table 4.3, accordlng to laboratory technique 

used and mode of transmISSion. Twenty-nlne sera were reported a>. 

subtype aV; three were subtype ad. The flnd~ng of more than une 

subtype among serol~glcal cases classlfled as cluster cases was 

unexpected. The 32 persons were consldered persons-at-r Isk on the 

basls of IdentifIable lInks establlshed through contact-traclng. 

Case 1 wlth subtype ad was an llllClt InJectable drug user whose 

sexual-IIDU contact was subtype av. Both had links wlth other IllIClt 

Injectable drug users who wer~ subt ype ay. Case 2 was an IIIIC 1 t 

lnJectable drug user who had lInks wlth other users wllh sublype av. 

Case 3 had no hlslory of llllClt Injectable drug use and hlS s€yual 

partner was seronegatIve. HIS Infection was attrlbuted ta laceratluns 

and exposure to blood durlng an altercatIon w\th an IlllClt Injectable 

drug user. ThiS JlIIClt Injectable drug user was not tested but was 

closely Ilnked wlth three cluster cases of Ilepatltls B Infect Ion, cJne 

of whom was Case 2. 



Table 4.3 Hepatitis B antigen subtyping resu1ts, 
1) laboratorv technique and 2) mode of transmission 

1) by laboratory technIque 

Number of cases Total 

Subtype ad av 

ImmunodlffuSlon 2 22 24 

radIOImmunoassay 1 7 8 

Total 3 29 32 

2) by mode of transmISSIon 

Number of cases Total 

Subtype ad av 

II DU 2 27 29 

sexual 2 2 

wound l l 

Total 3 29 32 

86 

by 
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There are two posslbllltles explalnlng these flndlngs. One 15 lhal the 

three cases wlth subtype ad are ln fact not part of lhe clu~ler ùt 

Infections. ThIS posslb111ty seems unllkely ln Vlew .Jf the lInks 

establlshed through contact-traclng. 

The second lS that subtyplng uSlng the lmmunudlffuslon and 

radlolmmunoassay (RIA) technIques may be nelther sensItIve nor specIfie 

enough to establlsh the source of Infect Ion. 1'he "gold standard" tUI 

RIA lS Immunodlrruslon, a method wlth a sensltlvlty of only 0.32. Not 

only lS the ::,enslllvlty of the RIA method hlgher, but Il IS hlgher tor 

subtype ad (0.97) than for subtype ay (0.62) (Chaudhary and Kneben, 

1987). The hlgher sensltlvlty of the RIA method precludes the use of 

Immunodltfuslon as a "goid standard" agalnst whlch ta assess 

speclflclty. Furthermore, the methods used ln thlS study lesteù [ur 

only one subtype determlnant, "d/y", but not "w/r", result lng III a 

further decrease ln speclflclty. 

Wlth the advenl of nucleotide-sequence mapplng of hepatltls B subtypes, 

the lImItatIons of the latter two laboratory technIques have been 

recognl2ed, especlally ln the presence of multiple eAposures (Okamuto 

et al, 1987; Okamoto et al, 1988). It was concluded that the best 

avallable InformatIon for the determlnatlon of t~e potentlal source ut 

InfectIon was that obtalned through contact-traclng. The subtype 

results <Nere not consldered useEul tor eltl1er e.<cluslon nor F()r 

~onflrmal lon of lInkage between cases. 

4.1. 4 Bepatltls B disease and infectIon relaled lo ililcil 

Injectable drug use 

The Impact of llllClt Injectable drug us€ as a mode ut transmlSSIUT! (..JI 

hepatltls B in Cape Breton Health Unit IS demonstratcd ~y: 

1) hepatlt15 B dlsease (reportable cases), and, 2) fjepatltl~ H 

lntectlon (cluster cases). Figure 40 presents epldemlc eur'Jes (,1 

cluster and non-cluster cases from January 1987 ta 30 June 1989. 
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Figure 4D 

Cape Breton Health Unit 
Reportable cases of hepatitis 8 

by month of onset 

-
• -
• -
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mode of transmission I!J "DU l!J sexual W unknown o other 
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In aU, J3 (63%) of 68 cases repolted were dlrectly att[1butable ln 

IlllClt Injectable drug use. 

ThIS dlagram also illustrates the SIX sec')ndary cases of hepat l t 1 S I3 

dlsease among the cluster cases, whlCI1 were Indlrectly attributable to 

IlllClt Injectable drug use. Flve of thAse were related tü sexual 

contact with an lnfected IlllClt InJectable drug user; one was 

attributed to exposure ta blood durlng an altercatIon wlth an JlI1Clt 

Injectable drug usee. 

The InvestIgatIon of the epldemic and the contact-trdclng methnd 

probably brought to llght sorne cluster cases among llllClt Injectable 

drug usees, WhlCh may otherwlse have gone undiagnosed or unrepuI Led. 

ThiS would result ln ~n overestlmatlon of the role of IIIlClt 

Injectable drug use ln the overall burden of hepatltls B dlsease III 

Cape Breton Health UnIt. However, 20 reportable cluster cases Wllh 

onset of lllness before December 1988 \<Iere 1111C 1 t ln ]ectable dru,] 

users. Most of these had Illness Important enüugh tu GOnsulL a 

physiclan prlor to the Inltlatlon of Investlgatlon. Of the L8 cluster 

cases due tü llllClt Injectable drug use reported from December 1988 tu 

30 June 1989, fuur would llkely not have been dlagnùsed wlthout Public 

Health's efforts. Of the remalnder, flve requlred hospltallzatlon, and 

nlne had Jaundice or serum-llke Jllness and consulted a physlclan. 

Furthermore, among the enttre group of -l..J reportable cluster cases, L8 

requlred hOspltallzatlon. 

The degree of morbldlty among the reportable cluster cases IS IndIrect 

eVldence that IlllClt Injectable drug use \<las a real cnntrlbutor tu 

disease rather than an aSSocIatIon fuund due to InvestIgatIon blas. 

Not only was there an epldemlc ot hepatltls P among IIIIClt Injectable 

drug users, but llllClt lnJectable drug use Ifldtrect1'l causeJ 

slgnIflcant morbidity among non-users. The burden ot hepatlt l~ B 

dlsease ln Cape Breton Health Unit Erom January 1987 t r) 3U June 1989 

was, dlrectly or Indl(ectly, mostly attrlbutable to JllIClt IfiJectable 

drug use . 
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Among the 65 cluster InfectIons, the mode of transmiSSIon was 

attrlbuted ta needle-sharlng and 1 :llClt Injectable drug use ln 57 

cases (Table 4.2). The remainlng elght cluster cases were secondary 

Infections among sexual or close contacts of Infected llllClt 

Injectable drug users. Among the SlX cases Infected through sexual 

cuntact, a11 had a single sexual partner who was an Infected llllClt 

ln )ectable drug user. The greater number of females lnfected through 

sexual contact IS a reflectlon of the greater number of Infec':ed male 

llllClt InJectable drug users. Among the 65 cluster cases of hepatitls 

B InfectIon, 72% were male. The overall age distribution ranged from 5 

ta 4~ years of age, wlth a me an ag2 of 28.9 years among males and 25.9 

years among females (Table 4.4). Because of the study deSign, age and 

gender as pOSSIble determlnants of Infection are meanlngful only ln the 

context of IIIIClt Injectable drug use. 

4.1. 5 Characteristlcs of illicit injectable drug u&ers 

Table ~.5 presents the age and gender 

IlllClt Injectable drug users Identlfled. 

characterlstlcs of the 186 

Among those Intervlewed, the 

male ta female ratio was J.4:1 The age distrIbution ranged Erom 15 to 

44 years, wlth a mean age of 28.0 years among males and 26.5 years 

among females. The observed age and gender distributIons may be a 

functlon of the contact-traclng strategy. However, the preponderance 

of young male users IS compatible wlth the llterature on IlllClt 

Injectable drug use and wlth distributions observed by the Nova Scotla 

CommiSSion un Drug Dependency. The observed age pattern has a1so been 

documented III the IJterature ln relatIon to drug type (eocalne rather 

than heroln). The InterView approach adopted precluded speclflc 

verlflcatlon of drugs used. However, It was surmlsed 

sources that poly-dru,:} use Includlng cocalne was common 

SCùtlan population. 

from several 

ln thlS Nova 

The ratio of unlnfected ta unapparent lnfected ta symptomatlcally 

Infected users was 11:9:6.6. The ratIO of asymptomatlc ta symptomatlc 
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Tablt! 4.4 Cluster cases of hepatitis B infection, by age and gender 

Age 
(years) 

5 - 9 

10 - 14 

15 - 19 

20 - 24 

25 - 29 

30 - 34 

35 - 39 

40 - 44 

Total 

Mean age 

Standard devlatlon 

Number of 
males 

1 

0 

3 

7 

11 

16 

7 

2 

47 (72%) 

28.9 

6.8 

Number of 
females 

0 

0 

l 

3 

11 

3 

0 

0 

18 (28%) 

25.9 

4.0 

Total 

l 

0 

4 

10 

22 

19 

7 

2 

65 (100%) 



Table 4.5 Illicit injectable drug users, by age and gender 

Age 
(years) 

unknown 

15 - 19 

20 - 24 

25 - 29 

30 - 34 

35 - 39 

40 - 44 

Total 

Mean * 

Standard dev1~tion 

Number of 
males 

29 

5 

28 

38 

34 

9 

4 

147 (79%) 

28.0 

5.3 

* for IIDU's whose age 1S known. 

Number of 
females 

4 

2 

10 

14 

8 

0 

1 

39 ( 21%) 

26.5 

5.0 

Total 

33 

7 

38 

52 

42 

9 

5 

186 (100%) 

92 
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InfectIon cited in the literature 15 6:4. The observed ratlo and the 

age-gender slmilar lties suggest that contact-traclng was not ~ prior l 

skewed towards the identIfIcatIon of easily-labelled (Jaundlced) ùsers. 

Thirty-three illlCit inJectable drug users were not lOterviewed. Only 

one of these underwent serologlcal test Ing and was found to be 

seronegatIve. Of the 33, 20 were ldentified by only one admitted 

illlCl t InJectable drug user. In thls group, there rema Ins sorne 

uncertalnty about 1111Clt InJectable drug use, needle-sharlng 

practlces, and actual rlsk of hepatltls B Infection. 

Inclusion of the 33 users not Intervlewed would result ln a low 

estimate of the prevalence rate of hepat l t 15 B Infect Ion among the 

cohort of illiclt Injectable drug users. ExclusIon of the 33 would 

result ln a hlgh estimate of the prevalence. The low and hlgh 

estimates of prevalence of hepatitis B InfectIon are 42 and 51 percent, 

respectlvely. IIlIClt tnjectable drug users Identified but not 

Intervlewed were necessarily excluded from the calculatlon of age

speclflc perlOd prevalence rates of llltClt inJectable drug use ('rable 

4.6) • 

The age-speclflc perlOd prevalence rates for 1l11Clt InJectable drug 

use ln the epidemic area represent underestimates. The prIncIpal 

source of error stems from the fallure of contact-traclng ta ldentlfy 

infrequent users or users wi th few needle-shar lng par tners, or users 

known ta be fugItIves from law enforcement. Furthermore, among the 33 

users Identlfied but not Intervlewed, at least those ldenllEled by more 

than one admitted ll11Clt Injectable drug user were more llkely to be 

truly IlllClt lnJectable drug users. 

The age-specific mInImum perlOd prevalence of llllCI t Injectable dru(~ 

use ranged from 3.5 to 33.3 per 1000 populatlOn among males. Among 

females, the mInImum age-speclflc perlod prevalence ranged fruffi 1.0 to 

12.0 per 100 populatIon. The peak perlod prevalence for bath males and 

females occurred ln the group 25-29 years of age. There was a 

preponderance of males, with the male:female ratio lncreaslng from the 



Table 4.6 

Age 
(years) 

15 - 19 

20 - 24 

25 - 29 

30 - 34 

35 - 39 

40 - 44 

Overall 
prevalence 
rate 

94 

Minimum period prevalence rate* of injectable drug use in 
the epidemic area, 1 October 1981 to 30 June 1989, by age 
and gender 

Prevalence 
rate for 

Males 

3.5 

21.1 

33.3 

29.8 

9.4 

4.2 

17.0 

Prevalence 
rate for 

Females 

1.5 

7.7 

12.0 

6.8 

0 

1.0 

5.2 

Male:Female 
ratio 

2.3 1 

2.7 l 

2.8 1 

4.4 1 

4.2 1 

3.3 1 

* Preva1ence rate per 1,000 populatlon ln the speclfled age-group, 
based on a total population of 30,000 in the epidemic area 
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younger ta aIder age groups, and ranglng from 2.3:1 to 4.4:1. The 

increaslng over-representation of males with lncreasing age may be due 

to the contact-tracing st rategy or reflect very small numbers among 

females. Alternatively, as they grow aIder, females may be less 

subject to recruitment or more sub)ect ta attrItiOn th,ln are males. 

Clearly, however, for both males and females, the prevalenee of 11ile 1 t 

injectable drug use exceeds the one per 1000 populat ion rate used by 

the World Health Organization in classlfyIng a region as an area of 

extensIve illicit drug use prevalence. 

In Cape Breton County, the overall unemployment rate at the tlme of the 

most recent census was about 22 percent (Statistlcs Canada, 19~6j. 'Po 

be a rlsk factor of illicit lD)ectable drug use, employment status 

among users would have to be slgnificantly dlfferent from that among 

non-users. Employment statlstlcs were not avallable for the population 

ln the epideJl1lc area over the time-frame of the hepatltlS B epidemie. 

The definltions of employment status and methods used ln the census may 

differ from those of the present study. The rellabllity of employment 

status as a proxy for '30CIOeConom1C status ln the reglon IS not known. 

Therefore, this study provides only ln,hrect eVldence of a possIble 

assocIation between poor SOClOeconomlC status and llllClt lnJectable 

drug use in the epldem~c area. Forty-three percent of the IIIIClt 

injectable drug users Intervlewed were unemployed. Thlrty-seven 

percent were employed (full- or part-tIme); ten percent were 

homemakers; flve percent were dlsabled. The remaInlng Elve percent 

were unstated or other (for example, students) status. 

4.1.6 The dynamics of the hepatitis B epidemic 

A summary of the tlmlng of hepatltls B InfectIOn among serOpositive 

lllicit InJectable drug users 15 presented dlagrammatlcaiiy ln Figure 

4C. Of 78 seropositIve lllicit In)ectable drug users, 57 formed a 
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demonstrable cluster of Infectlons. Therefore, among the cohort of 186 

Illlcit ln je ct able drug users, at least 42 percent were seropositlve, 

wlth 68 percent (53/78) of these lnfectlons occurring as a cluster in 

approximately 18 months. This illustrates the very efflcient 

percutaneous transmlSSlon of hepatltis B, relnforced by complex needle

sharlng actIvlty among the users. Of publlC health Importance is the 

subsequent development of five new chronic carriers during the 

epldemlc. Contlnued needle-sharlng actlvlty by chronlc carrlers 

potentlates further occurrence of lnfectlon and the endemicity of 

hepatitis B among the illicit injectable drug users in the area. 

The dynamics of the hepatitis B epidemlc are partially represented in 

Flgure 4D (the epldemlc curves of the reportable cases ln Cape Breton 

Health Unlt from January 1987 to 30 June 1989). 

The apparent lndex case and an asymptomat ic infected sexual partner 

acqulred the infection ln another provlnce and returned to Cape Breton 

at the onset of cllnlcally-slgniflcant illness ln October 1987. Two 

months later, a thlrd illlclt lnJectable drug user, an asymptoma:.ic 

chronlc carrIer dlagnosed through contact-tracing efforts, also 

returned to Cape 3reton. 1~ese three Infected users qUlckly lntegrated 

themse1ves lnto the cohort, sharlng need1es wlth numerous illlclt 

InJectable drug users. The complex needle-sharlng patterns and 

susceptlblllty to hepatit13 B of the cohort of llllClt InJectable drug 

users were very favourable for the epidemlc spread of Infection. 

The shape of the 

Onset of Illness of 

epldemlc curve supports person-to-person spread. 

the flrst secondary case assoclated wlth needle-

shar lng occurred f l ve months after the Index case. 

Incubatlon perlOd of 60 to 90 days, lnfectlon has 

Wi th an average 

apparently been 

propagated SlX to elght generatlOns. The epH'lemlc continued with new 

cases among 1111cl t InJectable drug users def lnltely related to the 

cluster becomlng symptomatlc ln 1ate 1989. An llllClt lnJectable drug 

user ln a town close to the epldemlc area was symptomatlc and dlagnosed 

wLth hepatltls B ln late 1989. The continuatlon of the epidemlc with 
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possIble extension to llllClt Injectable drug users outslde the area 

would depend on needle-sharlng patterns, and susceptlblllly to 

hepatltis B of long-tlme users or of newly-recrulted users. 

It IS possIble that some non-cluster cases were llnked to cluster 

cases. Two non-cluster cases attrlbuted to llllClt Injectable drug use 

llkely acquued thelC InfectlOns outside the provInce and were not 

identlfled by any member of the cohon of users. The remalnlng three 

and most non-cluster cases wlth an unknown mode of transmISSIon were 

residents outslde the epldemic area, and were simllarly not Identltled 

by any member of the cohort. Due to the covere nature of llllClt 

injectable drug use, and the uncertalO hlstory among t.hose wlth an 

unknown mode of transmIssIon, It may he that epidemlologlcal lInks with 

cluster cases do ln fact eXlst. If thlS were the case, lhen the 

epldemic may have commenced ln early 1987. ThIS posslblllty would be 

relevant only ln as much as uncertalnty eXlsted ln those assumed to be 

prlmary InfectIons wIthout complete serologlcal confIrmatIon of the 

tIming of InfectIon. 

4.1. 7 Risk factors of hepatitis B infection among the cohorl of 

illicit injectable drug users 

SIX varIables were evaluated as potentlal predlctors of prevalent and 

of InCIdent hepatltlS B InfectIon ln llllClt Injectable drug users. 

Data for each varIable were summarlLed tor the 15] Intervlewed llllClt 

Injectable drug users accordlng ta serùlo,::pcal stalus, and "re 

present ed ln Tables 4.7 ta 4.12. A summary of the resu} L", (Jt 

unlvarlate analysIs for prevalent InfectIon 15 presented ln Table 4.1]. 

No statlstlcally signltlcant dlfference ln the Erequency oE gender was 

observed between seroposItIve and seronegatIve IlllClt InJectable drug 

users (Tables 4.7 and 4.1]). No statlst!cally slgnJElcant dlfE8rènce 

ln the frequency of employment status was ubserved between seroposillve 

and seronegatIve IlllClt Injectable Jrug users (Tables 4.8 and 4.13). 



Table 4.7 

Gender 

Male 

Fema1e 

Total 

98 

Gender among aIl inteeviewed illicit injectable drug 
usees, by hepatitis B serological status 

Number of 
seropos 1 t 1 ve 

II OU 

60 

18 

78 

Number of 
seronegatIve 

II OU 

46 

9 

55 

Number of 
II OU 

not tested 

12 

8 

20 

Total 

118 

35 

153 

ChI-square for gender 
between serOposItIve and seronegatIve 0.53; P = 0.47 

Fisher's exact test for gender 
between aIl lested and not tested, 2-talled p = 0.08 
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Table 4.8 Employment status among aIl interviewed ililcit 
inject~ble drug usees, by hepatltis B serological status 

Employment 

Unemployed 

Employed 

All other * 

Total 

Number of 
seropositIve 

II OU 

31 

29 

18 

78 

ChI-square for employment status 

Number o[ 
se ronega ti ve 

IIDU 

25 

22 

8 

55 

Number of 
IIOU 

not tested 

9 

6 

20 

between serOposItIve and seronegatIve 1.52; P 

ChI-square for employment status 
between tested and not tested** = 0.82; P ~ 0.36 

* Includes howemaker, disabled, student and not stated 
** classes regrouped ta unemplayed versus all the rest 

due ta small numbers 

Total 

65 

:'6 

32 

1'1] 

0.4/ 
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Table 4.9 Age in years among aIl interv iewed ill icit injectable 
drug users, by hepatitis B serologicai status 

Age group 

15 - 19 

20 - 24 

25 29 

30 - 34 

35 - 39 

40 - 44 

'fotal 

Number of 
seroposItlve 

II DU 

3 

13 

24 

27 

8 

3 

78 

Mean age 28.9 

Standard deviatlon 5.4 

Number of 
seronegati 'le 

II DU 

4 

19 

20 

11 

1 

0 

55 

25.9 

4.5 

Number of 
II DU 

not tested 

0 

6 

8 

4 

0 

2 

20 

27.8 

5.8 

Student's t test for age between seroposltive and seronegatlve 

lUI = 3.416 p < .001 

Student's t test for age between tested and not tested 

tl51 = 0.13 p = 0.89 

Total 

7 

38 

52 

42 

9 

5 

153 

• 
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Table 4.10 Total number of IIOU-contacts among aIl interviewed 
lilicit injectable drug users, by hepatllis B serological 
status 

Total It of 
IIDU-contacts 

l - 2 

3 - 7 

8 - 34 

Total 

Range 

Medlan 

Number of 
seropositlve 

ITOU 

19 

33 

26 

78 

1-25 

4 

Number of 
seronegative 

II DU 

21 

29 

5 

55 

1-34 

2.9 

Number of 
II DU 

not tested 

12 

2 

20 

1-8 

1.9 

Total 

?2 

68 

)) 

11)J 

Mann-Whitney U for total number of lIDU-contacts 
between serOpositive and seronegative 8.520; P :: .U04 

Mann-Whltney U Eor total number of IIDU-contacts 
between tested and not tested ;: 7.205; P .007 

The data are presented as grouped data. 
Mann-Whitney U test was done on the lndlvldual data. 
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Table 4.11 Number of seropositive IIDU-contacts among aIl 
interviewed i11icit injectable drug users, by hepatitis B 
serological status 

Number of 
seropositive 

IIDU-contacts 

o - 2 

3 - 7 

8 - 20 

Total 

Range 

MedIan 

Number of 
seropositIve 

II OU 

30 

35 

13 

78 

1-20 

2.9 

Number of 
seronegatIve 

II OU 

39 

15 

1 

55 

1-16 

1.7 

Number of 
II OU 

not tested 

15 

5 

o 

20 

1-8 

1 

Mann-Whitney U for number of seropositIve IIOU-contacts 

Total 

84 

55 

14 

153 

between serOposItIve and seronegatIve = 16.434; P < .001 

Mann-WhItney U for number of seroposItIve IIOU-contacts 
between tested and nct tested = 5.004; p = .025 

The data are presented as grouped dat~. 
Mann-WhItney U test was done on the Indlvldual data. 
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Table 4.12 Nu.ber of sexual partners who are themselves users, 
among aIl interviewed illicit injectable drug users, by 
hepatitis B serological status 

Number of 
sexual 

IIDU-contacts 

o 

1 

;(-5 

Total 

Range 

Median 

Number of 
seropoSitive 

II DU 

43 

28 

7 

78 

0-5 

o 

Number of 
seronegative 

IIDU 

42 

la 

3 

55 

0-3 

a 

Mann-Whitney U for number of sexual lIDU-contacts 
between seroposltlve and seronegatlve 

Mann-Whltney U for number of sexual lIDU-contacts 

Number of 
IIDU 'l'ota 1 

not tested 

15 100 

J 41 

2 12 

20 153 

0-) 

o 

':>.816; [J .l)lb 

between tested and not tested = 0.606; P 0.44 

The data are presented as group~d data. 
Mann-Whltney U test was done on the Indlvldual data. 

1 



104 

Table ~.13 Summary of univariate analysis of six potential risk 
factors predictive of prevalent cases of hepatitis B 

infection among 133 interviewed and tested illicit 
injectable drug users 

VarIable 

Gender 

Employment status 

Age 

Total # IIOU-contacts 

# seropoSItIve 
IIOU-contacts 

~ sexual-IIDU-contacts 

Chi-square or 
Student's t or 
Mann-Whitney U 

p:;:O.47 

p=O.47 

t131=3.42i p=O.OOl 

M-W=8.52i p=O.004 

M-W=16.43i p<O.OOI 

M-W:;:5.82i p=O.016 

LOglStic regresslon 

odds ratIo 95% CI 

1. 53 0.63-3.73 

1.17 0.84-1. 64 

1.13 1. 05-1. 22 

1.10 1. 01-1. 20 

1. 31 1.12-1. 53 

1. 64 0.97-2.77 
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Furthermor~, no statistically slgnlElcant dlEEerence was found for 

these two factors between those tested and those nat tested (Tables ~.7 

and 4.8). These flndings suggest that male gender and unemployed 

status may be associated wlth illlClt inJectable drug use ~ se rather 

than wlth Infection. 

A statistically signiflcant dlEEerence (p < .001) ln age dlstrlbutlon 

was observed between seropositive and seronegative llllCit InJectable 

drug users (Table 4.9). SeropositIve illlCit InJectable drug users 

were, on average, three years aIder than seronegatIve users. 

U111Variate analysls uSlng logistic regresslon showed lncreasing rlsk of 

infectIon (odds ratio 1.13) wlth increaslng age (Table 4.13). No 

signlElcant dlEference ln age distribution was Eound between users who 

were tested and those not tested (Table 4.9). 

The association between lncreaslng age and the presence ot hepatltls B 

markers has been noted ln a study oE a representatlve sample of the 

general population of the United States (McQulllan et al, 1989). 'l'he 

Increase ln prevalence Wl th Increaslng age start Ing at puberty was 

thought to be due ta sexual transmIssion and llllClt InJectable dru(.;] 

use as the principal modes of transmission. 

In the present study, the assac lat Ion between age and seropos 1 t 1 Vit Y 

may be confounded by the varIables concernlng contacts, Slnce a user 

may come to have numerous IIOU-contacts wlth Increaslng age. 'l'he 

assocIatIon may also be confounded by several other variables Eor whlch 

data were not conslstently callected. These Include the frequency and 

duratlon of use, the needle-sharlng practlces, and perlods uE 

abstinence. Furthermore, an epldemlc of hepatltls B IS an event WhlCh 

occurs ln a population oE susceptibles. The net eEfect of an epldemlc 

would be to dl lute the association between Increaslng age and prevalent 

hepatltls B Infection. 

The total number of IIOU-contdcts ran':led from tu 34 amon'1 

seronegative users, 1 to 25 among seropositive users, and 1 to ' amufI'J 
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those not tested (Table 4.10). The observed frequencies of the total 

number of IIOU-contacts were significantly different (p < .004) between 

seroposItIve and seronegative users. Unlvariate analysis USlng 

logistlC regression showed a small increasing risk of infection (odds 

rarlo = 1.10) wlth an lncreasing number of IIOU-contacts (Table 4.13). 

The assocIation between the total number of rIOU-contacts and 

seroposltivity was expected. Potentlal confounders of the associatIon 

are the frequency, the tImIng and the order of needle-sharing 

practlces, and the possIble tendency of providing "safe" IIDU-contact 

names (users who were jaundiced and already known to PublIC Health). 

No data were avallable on these potentlal confounders. Comparison of 

users tested wlth those not tested showed a slatistically significant 

dlfference in the number of IIOU contacts (Table 4.10). Therefore, the 

subsequent Inclusion of users not tested could Influence the 

aSSOcIatIon. 

The range of the number of seropositIve IIOU-contacts was l to 20 am~ng 

the seropositives, l to 16 among the seronegatives, and l to 8 among 

those not tested (Table 4.11). There was a significant dlfference (p < 

.001) between seropositIve and seronegatIve illlClt inJectable drug 

users ln the observed frequencies of the number of seroposltlve IIOU-

contacts. Unlvarlate analysis uSlng 10gistiC regresslon showed an 

Increaslng rlsk (odds ratIO 1.31) wlth an Increaslng number of 

seroposItIve IIDU-contacts (Table 4.13). 

A potentlal blas would be the tendency of users to preferentially name 

easlly-labelled (]aUndlced) IIOU-contacts. However, the observed ratIO 

of unlnfected to unapparently Infected to symptomatlcally Infected 

(11:9:7) of the 133 tested dld not support thlS posslblllty. There 

were slgnlflcant dlfferences (p = 0.025) in the observed frequencles of 

the numbeL of seroposItIve IIOU-contacts between users tested and those 

not tested (Table 4.11). The subsequent IncluslOn of users not tested 

could therefore have an effect on the association between 

selOposltlvlty and the number of seroposItIve IIOU-contacts. 
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On non-parametric testing, there was a statlstlcally slgnlflcant 

dlfference (p = 0.016) between seroposItive and seronegative users ln 

the number of sexual-IIDU-contacts (Table ~.12). USlng 10glstiC 

regression, there was an Increased risk of seropOSltlvlty with an 

Increaslng nurnber of sexual-IIOU-partners (odds ratIo :: 1.6~) (table 

4.13). However, the confidence lnterval of the odds ratio was broad 

and included the value of one (95% CI of odds rat 10 0.97-2.77). 'l'he 

lack of assoclat ion could be due to a lack of power ta detect a 

difference uSlng logistic regression. There was no statlstlcal 

dlfference between users tested and those not tested ln the number of 

sexual-IIDU-contacts (Table 4.12). 

In arder ta assess the abillty of these SIX vaflables to predlct 

InfectIon, logistic regression modelllng was done. Gender, employment 

status and the number of sexual-IIDU-contacts dld not achleve 

significance in these models and were excluded. 

LOglStlC regression modeiling was done wlth age and elther the total 

number of IIOU-contacts or the number of seropositIve IIOU-c:ontacts. 

The Independent aSSocIatIon of these two varIables wlth seroposltlvlty 

was confumed in both models (Table 4.14). ThereEore, among the 133 

llliclt Injectable drug users tested, the risk factors for prevalent 

hepatitls B lnfectlon were age and either the total number of IIDU

contacts or the nurnber of seropositIve IIDU-contacts. 

Unlvarlate analysls and loglstic regresslon modelling of the SlÂ 

variables were repeated ta determlne potential rlsk factors for 

IncIdent hepatitls B infectIon. Of the 133 llllClt Injectable drug 

users tested, the timing of Infection ln 21 could not be ascertalned. 

These were presumed to be Immune prior to the epldemlc and were 

thererare excluded from this analysis. Slmllarly, the two apparent 

Index cases and two chronic carrIers lnfected prlor to October 1987 

were excluded. 'l'herefore, analyses were based on 55 seronegat 1 ve and 

53 newlY-lnfected lilicit lnJectable drug users. 



Table 4.14 

A. Madel 1 
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Risk factors for hepatitis B seropositivity among 133 
tested illicit injectable drug users 

LüglStiC regression with age and the total number of IIOU-contacts as 
Independent variables 

Age 

Total # 
of IIDU
contacts 

B. Model 2 

odds ratio 

1.13 

1. 09 

95% confIdence limits p-value 

1.04 - 1.22 .001 

1.01 - 1.19 .017 

LOgiStiC regresslOn with age and the number of seropositive IIOU
contacts as independent variables 

Age 

Number of 
seropOSItIve 
rIOU-contacts 

odds rat io 

1.ll 

1. 28 

95% confIdence Iimits p-value 

1.03 - 1.21 .004 

1.09 - 1.50 .001 
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Table 4.15 summarlzes the results oE unlvarlate analysls oE the SI>' 

varIables. The results revealed the same aSSOcIations between each of 

the SIX varIables and new InfectlOn as were demonstrated between the 

variables and prevalent hepatitis B InEectlOn. LOglstlC regresslon 

mode11Ing was then done wlth age and €lther the tatai number ot IIOU

contacts or the number oE seroposItIve rIDU-contacts. The Independent 

associatIon of the two varIables wlth new InfectIon was conElrmed ln 

both models (Table 4.16). Therefore, among the lOB 1l11Clt lnleclable 

drug users presumed to be susceptible PI' lOr ta the ep Idellllc, rI sk 

factors for Infection were increaslng age and an Increaslng number of 

elther the total number of IIOU contacts or the Sf'rOpositlve IIDU

contacts. 

An Increasing number of IIDU-contacts or seropOSitIve IIOU-contacts 

results in a greater risk of, or actua1 exposure ta, ""'1 Infected 

persan. Since t~e percutaneous mode of transmISSIon 15 very effICient, 

the number of IIOU-contacts as a rlsk factor IS eVldent for bath 

incident and prevalent hepatitis B. IncreaslOg age, as a proxy Eor 

duratlOn of habit, is IntuItlvely recognlzed as a rlsk factor for 

prevalent hepatltis B infection. 

Increaslng age as an independent rlsk factor for InCident hepat 1 t lS B 

InfectIon lS less easily interpreted. Several confounders may 

influence the associatIon. For example, the Erequency oE InJectIon and 

of needle-sharing (due ta economlC reasons or due to wlthdrawal

avoidance) may Increase as the drug-use habl t becomes more fI rml y 

establlshed. An attItude of fatal1sm resultwg ln less retjard Lur 

r Isk-reduct Ion measures may deve lop through the years. If such were 

the case, and the group of llllclt InJectable drug users was largely 

susceptible, then the aider users would be more exposed ta InfectIon 

through deleter lOtis needle-shar lng pract lces acqu I red through t lme. 

Conversely, an assoclatlon between lncreaslng age and IncIdent 

hppatltls B supports the contentIon of a largely-susceptlble populatlon 

of IlllClt Injectable drug users. 



-

110 

Table 4.15 Summary of univariate analysis of six potential risk 
factors predictive of incident cases of hepatitis B 
infection among 108 interviewed illicit injectable drug 
users presumed te be susceptible prier te the epidemic 

Var iable 

Gender 

Employment status 

Age 

Total # IIDU-contacts 

# serOposItIve 
lIDU-contacts 

chi-square or 
Student t s t or 
Mann-WhItney U 

p=0.56 

p=0.2B 

M-W=9.79; p=0.002 

M-W=15.10; p<O.OOl 

# sexual-IIDU-contacts M-W=5.75; p=0.016 

LOgIStic regression 

odds ratio 95% CI 

1. 50 0.57-3.91 

1. 25 0.87-1.80 

1.12 1. 03-1. 21 

l.ll l. 01-1. 21 

l. 33 1.12-1. 57 

l. 66 0.91-3.05 
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Table 4.16 
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Risk factors for hepatitis B infection in 108 illicil 
injectable drug users presumed to be susceptible priur to 
the epidemic 

LOglstlC regression with age and the total number of IIOU-contacts as 
lndependent variables 

Age 

Total # 
of IIDU

contacts 

B. Madel 2 

odds ratio 

1.13 

1.11 

95% confidence limits p-value 

1.04 - 1.23 .002 

1.02 - 1.21 .008 

Logistic ragresslon wlth age and the numb~r of seroposltive IIOU
contacts as lndependent variables 

Age 

Number of 
seroposItIve 
IIOU-contacts 

odds ratlo 

1.10 

1. 29 

95% confl~ence Ilmlts p-value 

LOI - 1.20 .016 

1.1)9 - 1.53 .002 
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4.1.8 Delta hepatitis 

SIX hepatltls B serologlcal cases were also posItIve for total anti

HDV. All SIX were llliclt Injectable drug users wIth identifiable 

epidemiological llnks Identlfled through contact tracIng. ThIS cluster 

of delta hepatitls comprlsed fIve males wIth ages rangIng from 24 to 34 

years and one female 25 years of age. All were symptomatlc; two were 

severely III and hospltallzed; aIl recovered. The apparent Index case 

of delta hepatItls llkely acquIred his infectIon ln another proVInce, 

returnlng to Cape Breton early ln hlS cllnlcal course. 

Only one serum sample was obtained from the apparent index case, six 

months after the onsel of l11ness ln June 1988. SerologIca1 testing 

was pOSItIve for IgG antl-HBc and negatlve for HBsAg, IgM antl-HBc, and 

antl-HBs. It lS llkely thlS case was ln the recovery phase of HBV/HDV 

cOlnfectlon, although HBV/HDV superlnfectIon with depletlon of serum 

HBsAg cannat be ruled out entlrely. The five sl.?condary (or tertlary) 

cases had onsets of Illness from three to SIX months after the apparent 

Index case. All were HBsAg-posltlve on presentatIon. Two subsequently 

seroconverted ta hepatilis B lmmunlty, and were therefore 11ke1y 

HBV/HDV cOlnfectlons. Although repeat serology tests at SIX or more 

months were not avallable on the remalnlng three cases, these were 

consldered HBV/HDV cOlnfectlons on the baSlS of drug-use and contact 

hU3torles. 

'l'he secondary attack rate of HBV/HDV cOInfectlon was estImated uSlng 

the number of HB-seropositive IIDU contacts as the denomlnator. These 

HB-seropositives were presumed to be susceptIble to hepatitls D virus 

InEectlOn for part of the slX-month perlOd startlng June 1988. A 

reasonable upper estlmate wou1d be based on the assumptlon that the 

apparent Index case led to five secondary cases. The SIX delta cases 

collectively had shared needles wlth 35 other lll1Clt InJectable drug 

users, nE whom 26 were serOposItIve Eor hepatltls B, seven were 

seronegatIve and two, both asymptomatlc, were not tested. 
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Among the 26 hepatltls B seroposltlve IIDU contacts, 19 tested negatlve 

for antl-HDVi Elve asymptomatlc and two symptomatlc were not tested Eor 

anti-HDV. The one chronlc carr 1er ln the group of 26 lIOU contacts 

tested negatlve for antl-HOV on two occasions. Error would be 

introduced ln the estlmate by falsely-negatlve antl-HDV test results, 

and 10 the case of the relatlvely rare event of asymptomat le HBV/lIDV 

cOlnfection. (The onsets of lllness of the two symptomatlc cases nut 

tested for antl-HDV preceded by two or more months that of the apparent 

delta hepatltls Index case, and nelther had a second eplsode ot 

clinlcal hepatltlS), Tne upper est lmate of the s€condary attack rate 

15 therefore 16 percent (5/31). 

A reasonable lower estimate of the secondary at tack rate for HBV/lIUV 

coinfectlon would be based on the complete IIOU-contact InformatIon uf 

one orIgInal case-paIr. Of 14 HB seropositIve lIDU contacts, Il tested 

negative for antI-HDVi three asymptomatlc contacts were not tested tor 

antl-HOV. Potential sources of error would be Slmllar tü the estlmate 

oE the upper Ilmit. The lower estlmate of the secondary altack rate 15 

thereEore 6.7 percent (1/15), 

The estlmated secondary attack rate Eor delta hepatltls cOlnfectlon may 

be compared with 1) the rate of percutaneous transmiSSIon of hepatltls 

B VIrUS, and 2) the relatIve efflclency of hepatltls D VlrUS trI 

cOlnfection versus superInEectlon. The Warld Health Organl~atlon uses 

a transmiSSIon coefficIent of 90 percent for the parenteral 

transmISSion of hepatltls B ln the evaluatlon of strategIes related tü 

the testlng of transfusion blood suppl les (Ghendon, 1990). l t has De!!ll 

demonstrated experlmentally that hepatltls 0 virus 15 less efflclelllly 

transffiltted than hepatltls B VIruS, and that hepalltls 0 virus 

transmISSIon 15 less effICIent ln cOlnfectlon than ln superlnfectlon 

(Purcell et al, 1983). The estlmated secandary attack rale ai 7 tu 16 

percent for delta hepatltls cOlnfectlon 15 compatible wlth the 

Ilterature. 

Finally, the cancern wlth delta hepatltls ln thlS partlcular popu1a~ !l,fi 
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was three-fold. FI rstly, both cOlnfect Ion and super infect ion Wl th 

hepatitis D are assoclated wlth more severe dlsease than hepatltls B 

InfectIon alone. Secondly, the apparent IntroductIon of hepatltlS D 

VlrUS after the establishment of the hepatltlS B epidemic indicated 

that the llllC l t InJectable drug user populat Ion was not a closed 

system. Thlrdly, there was now a potentlal for endemIclty of hepatitls 

D VIrus ln thlS populatIon through the superlnfectlon of known or newly 

developed chronic carrIers ln thlS populatIon. 

4.1.9 Morbidity associated with the epidemic 

The morbldlty associated with hepatitis B InfectIon comprIses acute and 

chronic Illness. Excludlng the two chronic carrIers, 39 cluster cases 

were symptomatlc, representlng a rate of lllness of 61 percent among 

the recently Infected cluster cases. The freguency of symptoms among 

the 39 ill cluster cases IS presented ln FIgure 4E. 

'rhe high rate of lllness among cluster cases may in part be due to 

several factors: 1) the use of symptoms as a component of the cluster 

case deflnitioni 2) the possible fallure to demonstrate sorne 

asymptomatic hepatitis B serological cases as true cluster caseSi 

3) the possIble eXIstence of Infectlon among the 19 asymptomatic 

1111CIt InJectable drug users who were not testedi and 4) the presence 

of delta hepatitis. 

Eighteen of the cluster cases were hospitallzed a total of at least 139 

days. (HOspItal charts of two cases admitted ta other hospitals were 

not reviewed.) The duration of hospital stay ranged from 3 to 29 days, 

with a medlan duratlOn of 8.5 days. Of the eighteen cases, 14 cases 

had acguired thelr Infection through IlllClt InJectable drug use; three 

were through sexual transmIssIon; and one was through wounds and 

exposure ta blood during an altercatIon. ThIS latter case progressed 
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Figure 4E Frequency of s~pto.s a.ong aIl cluster cases· 
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to fulmInant hepatlc necrOSIS and was the only cillster case to result 

ln a fatallty. Serologlcal testlng for total antl-HOV was negative on 

two occaSIons. 

Among the 61 cluster cases wlth recently-acquHed hepatitis B, three 

IlllClt inJectable drug users were confirmed to be new chronic carriers 

nlne or more months after an InItIal HBsAg-posltive test. Two llllClt 

InJectable drug users were consldered potentlal new chronlc carrIers, 

pending repeat HBsAg testing. (A case of acute hepatltlS B in late 

1989 was attributed to one of the latter two.) 

Of the two llllClt inJectable drug users whose InfectIon and chronlc 

carrIer status preceded the epldemIc, one has confirmed chronlC actIve 

hepatltlS. There was no hlstologlcal dlagnosls avallable for the 

second who has persistent elevatlon of llver functlon enzymes. 

In summary, 

consIderable. 

the acute morbidity resulting from thlS epidemic was 

The development of new chronlC carrIers constitutes a 

1arger reserVOlr of HBV in the IlllClt ln)ectable drug user populatIon. 

The chronlc carrIers are themselves at risk of superlnfection and of 

the sequelae assoclated wlth the chronic carrIer state. 

4.1.10 Bepatitis B immunization as a result of the epidemic 

In Nova Scotla, aIl hepatitis B vaCCIne 15 dlspensed by PublIC Health. 

The amount of vaCCIne lssued for free ("free-lssue") by Public Health 

IS a direct consequence of deflned hlgh-risk exposures ta hepatltls B. 

ln contrast, vaccine purchased by Indlvlduals or groups 15 a 

consequence of the evaluatlon of rlsk ta those persans, usua11y in an 

occupatlona1 settlng. The amaunt of "purchased" vaCCIne therefore 

reflects very varIable levels of rlsk ln the communlty. 

One hundred and slxty-flve persons-at-rlsk were offered lmmunlzatlon at 

PublIC Hea1th's expense. Table 4.17 summarlzes the number of persons 



Table 4.17 

IIOU 

Sexual 

Famlly 

PerInatal 

Other* 

Total 

* Other 

1 1 1 

Number of persons for wham "free-lssue" hepatllis B 
immunization was recommended, and number of persons 
actually immunl'led at Public Health's expense, by the 
nature of contact ln Cape B(~ton Health Unlt 

Number of 
persans 

recommended 

56 

19 

77 

2 

11 

165 

Number of 
persons 

Immunized 

31 

17 

67 

2 

6 

123 

Percent 
lmmunlzed 

55 

89 

87 

100 

55 

75 

lncludes Law enforcement or health proEesslonals through 
needle-stlck or mucous membrane exposure to a case nf 
hepatltls B. 

Classes are mutually exclUSIve. 
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recommended for "free-issue" Immunlzatlon and the number actually 

Immunlzed at Public Health's expense, by the nature of contact. AlI 56 

susceptible llllCit injectable drug users were considered at high rlsk 

and were offered "free-issue" Immunlzatlon. 

Of the 166 persans at rlsk through aIl other types of contact (Table 

4.1), 109 were oEfered "free-lssue" lmmunlzatlon for variable levels of 

rlsk. EducatIon about hepatltis B preventIon was consldered sufficient 

for the remalnder with a low risk of Infection. Of the 56 illicit 

InJectable drug users recommended, 55 percent presented ta their famlly 

physlclan for the flrst dose. Hepatltls B vaCCIne was varlably 

provlded by PubliC Health as one-, two- or three- dose supplIes. 

Physlclan records were not revlewed for the actual admInIstratIon of 

vaccine. The timellness of subsequent doses and the extent ta WhlCh 

llllClt InJectable drug users recelved a partial or full cours..: were 

therefore not verifled. 

Public awareness about hepatltls B dnd the eXIstence of a maJor 

outbreak was heightened by wldespread medIa coverage startlng ln 

November 1988. The communlty's percelved rlsk of Infection was 

ilssessed by correlatlng the amount of "free Issue" vaccIne and the 

amount of "purchased" vaCCIne dlspensed by Public Health, from January 

1987 ta June 1989. 

Figure 4F presents scatter dlagrams of the amo~nts of "free Issue" ~nd 

"purchased" vaCCIne f ~ January 1987 ta June 1989. Regardless of the 

source of fundlng for hepatltls B vaCCIne, the amount dispensed started 

to Increase ln late 1988. From November 1)88 ta June 1989, the amount 

of "purchased" vaCCIne very rapldly progre~sed ta large amounts, 4.5 

tlmes greater than the amount dlspensed as "free-Issue". 

Figure 4G IS a scatter dlagram of the amount of "free-lssue" versus the 

amount of "purchased" vaccine. The degree of linear assocIatIon 

between these two varIables lS hlgh (r = 0.77, 95% CI 0.56,0.88). The 

correlatIon between "free Issue" and "purchased" vaCCIne lS not 
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Figure 4F Scat ter diagrams of the amounts (mIs) of vaccine 
dispensed as "free-issue" or "purchased" vaCClne per 
month from January 1987 ta June 1989 in Cape Breton 
Health Unit 
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Scat ter diagram of the month1y amounts (mIs) of -free
issue- versus ·purchased- vaccine in Cape Breton Hea1th 
Unit from January 1987 to June 1989 
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merely by chance. Decisions were made by several gtOUps on Cape Breton 

Island ta Immunize their entire membershlp because of occupat lonal 

risk. These groups Included hospitai maintenance personnel, health 

care professionals, flrefighters, law enforcers, and inclnerator 

workers. In Cape Breton Health Unit, from November 1988 ta June 1989, 

hepatitis B vaccine was purchased to Immunlze approximately 716 

persons, at a total cost of about $60,860. 

The Cape Breton Health UnIt experience wlth hepatltls B vaccine 15 

similar to that reported ln the United States. There, It was estlmated 

that more than 85 percent of dlstrlbuted vaCCIne was used by persans 

who work ln health-care professions and have exposure ta blood, staff 

and clients of instItutions for the developmentally dlsabled, and staff 

and patIents ln hemodlalysls unlts (Immunlzat Ion Pract lces Adv lsory 

Commlttee, 1987). These risk groups accounted for nlne percenl oE the 

number of reported cases of hepatltls B from 1982 to 1985 (Alexander et 

al, 1988). Furthermore, members of the hlghest rlsk groups, such as 

IlllClt Injectable drug users, were the least llkely ta be reached by 

Immunlzatlon programs (Hoofnagle, 1989). 

Several factors may ln part explaln the low rate of presentatIon by the 

group of lilicit lnJectable drug users offered "Eree-lssue" vaccine. 

Firstly, sorne may ha?e decided to discontInue or modlfy thelr hlgh-risk 

behaviour and/or percelved themselves no longer at r Isk. 

sorne may have perceived the rlsk of hepatltls B as not 

hlgh because InfectIon usually results ln recovery. 

Second 1 y, 

unacceptably 

Thlrdly, the 

necesslty Eor numerous VlSltS ta health care provlders (PubliC lIealth 

IntervIew, blood test, the three-dose reglme) over SIX months may be an 

Important deterrent. 

Flnally, "free-Issue" vaCCIne was made avallable ln the epldemlc area 

ta the cohort of illlClt InJectable drug users as a post-exposure 

prophy1actlc measure. 

themselves at risk 

However, four llllCll Injectable drug users knew 

ln October 1987, tested negat 1 ve bu t were nOl 

lmmunized at that tlme, and subsequently became Infected. These 
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InfectlOns may have been prevented with a pOllCy of "free-lssue" 

Immunlzation for lifestyle risks. 

4.2 Atlantic Bealth Unit 

4.2.1 Incidence and mode of transmission of reported hepatitis B 

Table 4.18 summarlzes the reported cases of hepatitis B in the AtlantIC 

Health UnIt. From 1986 to July 1989, assuming the population age 

distrIbutIons remained stable, the rate of reported cases of hepatitis 

B Increased nlne-fold among males and three-fold among females. From 

1986 to 1988, the male-to-female ratIo was approximately one, whereas 

ln 1989, there were more than tWlce as many males as females reported 

wlth hepatItls B. Ages ranged from children ta the elderly in aIl 

years; however, ln 1989, there were also two cases of perlnatal 

t ransmlss .. on of hepat I t lS B. The median age for the ent i re per lOd of 

tlme ranged from 25 to 30 years among females and 30 to 37 among males. 

The proportion of reported cases who were acutely III (wlth ]aUndlCe or 

hospltalized) Increased from 19 percent in 1986 to 34 percent in 1988, 

and 58 percent in 1989. The proportIon of chronic carriers or 

asymptomatlc cases who were reported decLeased from 62 percent ln 1986 

to 46 percent ln 1988 ta 40 percent ln 1989. 'l'he Increaslng proportIon 

of acutely III patIents suggests that the lncredSlng populatIon rates 

were due to a true lncrease in InCIdence rather than due to a change ln 

reportlng or contact-tracing practices. 

The Increaslng male-to-femalp. ratlO may be related to the changlng 

trend ln flsk factors or mode of transmlSSlon. 'l'able 4.19 summarlzes 

the percentage of the reported r lsk factors or mode of transmissIon. 

Flom 1986 ta July 1989, the percentage of cases reported wlth an 

unknown mode of transmlSSlon was relatIve1y stable, ranglng from 22 ta 

32 percent ùverall. The percentage of cases attrlbuted ta InfectIon 



= 

12 J 

Table 4.18 Population rates and demographic character ist lCS of 
reported cases of hepatitis B in Atlantic Health Unit, from 
1986 ta 1989*, by gender** 

Number 
of cases 

Rate per 
100,000 
papu1at lon 

Age range 
(years) 

Medlan age 
(years) 

1986 

M F 

9 12 

6.0 7.7 

8-39 6-64 

34 27 

1987 

M F 

17 9 

11.4 5.8 

14-80 3-56 

37 27 

* Reported cases for the 28-week perlod from 
25 December 1988 to 8 Ju1y 1989 

** M = male; F = female 

1988 1989 

M F M 

25 25 45 20 

16.7 16.0 55.7 23. 1 

19-89 17-82 

33 28 JO 2'":> 
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Table 4.19 Percentage of hepatitls B cases with illicit injectable 
drug use reported as the mode of transmission in Atlantic 
Health Unit, from 1986 to 1989*, by gender** 

PERCENTAGE OF REPORTED CASES WITH MODE OF TRANSMISSION 

1986 1987 1988 

Mode of 
transmISSIon M F M F M F 

EndemIe 34 25 53 44 16 12 
reg 10n*** 

Homosexua1 22 0 0 0 0 0 

aetivity 

Heterosexua1 11 0 0 34 12 28 
aetivity 

PerInatal 0 16 0 0 0 0 

II DU 11 17 17 11 28 16 

Other**** 0 7 6 11 12 16 

Unknown 22 25 24 o 32 28 

* 
** 

Reported cases ln the 28-week perlod endlng 8 Ju1y 1989 
M = male; F = Eemale 

1989 

M F 

16 5 

0 0 

0 25 

2 0 

49 45 

4 o 

29 25 

* * * Unspecified mode oE transmISSIon ln a persan from a region of HB 
endemicity 

**** Other Inc1udes hemodla1YSlS, transfUsIon and tattoolng 



12 ~ 

acquired ln an endemic country fluctuated from 16 ta 53 percent among 

males and 5 ta 44 percent among females. Sexual transmISSIon through 

homosexual actlvlty was rarely reported. Sexual transmlSSlon 

associated wlth heterosexual actlvlty was reported more among females, 

accountlng for 25 ta 34 percent of cases. 

Hepatitls B infectlOn associated wlth illlClt Injectable drug use was 

Increaslngly reported from 1986 to July 1989, among both males and 

Eemales. Furlhermore, durlng the 2S-week per10d ln 1989, more than 4~ 

percent of cases were attrlbuted to thlS mode of transmISSion. 

Assumlng that unreported cases have a Slmllar dIstrIbutIon of rlsk 

factors, then this trend suggests that llllClt Injectable drug use was 

an lncreaslngly Important contrlbutor to hepatlt IS B dlsease ln the 

AtlantIC Health UnIt. 

Among those whose mode of transmISSIon was attrlbuted to IlllClt 

InJectable drug use ln 1989, ages ranged from 20 to 45 years among 

males (medlan age 29 years), and 18 to 40 years among femaies (medlan 

age 25 years). The male-to-female ratio was 2.4:1. The preponderance 

of youthful males 15 comparable to that ln the 11 terature and that 

observed ln the epidemic area ln Cape Breton Heaith UnIt. 



126 

CHAPTER 5 

GENERAL DISCUSSION 

~.o Introduction 

The occurrence of hepatitls B ln two health unlts of Nova Scotia was 

largely related tu illiclt InJectable drug use ln 1988 and 1989. The 

Iimitatlons ln study design due ta the nature of the IlllCit inJectable 

drug user populatIon are dlscussed ln the flrst sectIon of thlS 

chapter. The lImItatIons of the study methods and the usefulness of 

rlsk factor IdentifIcatIon ln the epidemic setting are discussed in the 

next two sectIons. Flnally, the prevenClon of VIral lllnesses 

assoclated with illlClt InJectable drug use 15 dlscussed, wlth emphasis 

on Immunlzat Ion and r Isk-reduct Ion strateg le!:. 

study flndlngs lS presented ln Chaper 4. 

DlScusslon of speclflc 

5.1 Contact-tracing as part of the study design 

'l'he recognItIon of IlllClt InJectable drug users as a populatIon has 

been a gradual phenomenon resultlng from work ln many dISCIplInes. 

Inslght lnto the nature of substance ab.'se and addJctlon has been 

~)[ovlded largely through persans ln the fIeld of treatment and 

rehabliitation. The commonallty of experlences and observatIons ln 

lreatment centres has led La formaI psychOSOCial modelllng for bath the 

condItIon and Its treatmert. IIlIClt InJectable drug use has been 

e ... tenslvely studled as a rlsk factor for several vlral Illnesses, wlth 

users belng consldered an Important reserVOlr of the5e Vlruses ln sorne 

lè(jIons. 
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However, a population deflned by an activity rather than by demographic 

characterlstics lS problematlc, aU the more so If the actlvlty 1S 

covert wlth potentlal legal and SOCloeconomiC repercusslons. IlllClt 

Injectable drug users are thought to be a heterogenous populatIon wlth 

complex drug-use and sexual behavlours that vary acco::dlng to 

SOCloeconomlC status and raclaI or cultural background (Schoenbaum et 

al, 1989). An analogous sItuation eXlsts ln the case oE prostllutlon. 

Furthermore, persons engaglng ln these actlvltles oEten conslltute 

overlapping and lnterdependent populatIons, and pose Slmllar probl.:::",'" 

Eor the dellvery of socIal and medlcal programs and for epldemlologlcal 

study. 

Most InformatIon on these populatIons has been obtalned from studles oE 

the accessible subgroups--those wlth medlcal problems, those ln 

treatment programs for drug addIctIon, or those Incarcerated. However, 

each of these subgroups may not be representat ive oE the popu lat Ion 

belng studled. One approach to thlS lImItation ha~ been to recrult 

large numbers of volunteers amonq those engaglng ln the acllvlty(les) 

in several cities through street and educatlOnal outreach programs 

(Weddington et al, 1990; Khabbaz et ~, 1990). AgaIn, the potentlal 

lack of generalizabllity of the results to non-vo1unteers or to other 

geographlc regions lS recognlzed. 

Clearly, the maJor lImItatIon ln studylng behavlour and dlsease among 

llllClt InJectable drug users has been access to the populatIon. ThIS 

Eundamental dlEElculty has lmposed con"tralnts on case-ftnd'ny 

strategIes and on study designs. 1 t may be argued that any subgroup 

amenable tü study IS not representatlve of the population of III CIL 

InJectable drug users. However, the contributlun by thls population tu 

the burden of dlsease ln a reylon creates an Imperallve fur 

epldemlologlcal study, notwlthstandlns deSIgn lImitations. 

In Cape Breton Health UnIt, galnlny access tü the IlllClt InJ(~ctable 

drug user populatIon was lflstlgated by the e'lent of a hepa'.ltl::' B 

epldemlc among users ln a clrcumscr lbed geo'Jraph IC area. 'J'he lung 
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1 ncubat IOn penod for hepat 1 t lS B, the eXIstence of post-exposure 

prophylaxis through lmmunlzatlon, and the posslbllity of modifylng 

behaVlOur to reduce the rlsk of infect lOn, provlded the lmpetus for 

adoptlOn of a contact-tracing strategy. Inherent to thlS strategy was 

the lack of knowledge of the completeness or representatlveness of the 

Identlfled group. In an attempt to overcome these problems, a contact

traclng method was developed WhlCh aimed at the exhaustIve 

IdentIfIcatIon of all those at risk and promoted successful Intervlews. 

Other than the estlmate of 200 users provided by one frequent male 

user, no rel iable est lmaLe of the number of llllCl t inJectable drug 

users was avallable for the epidemic area. The completeness of the 

enumeratlon of the cohort of llllClt Injectable drug users ln the 

present study 15 tht=refore dIrflcult to assess. However, contact and 

Intervlew1ng were effected by Publlc Health ln 82 percent of the 186 

IIDU-contacts named. 

t raclng effoI ts for 

In comparlson wlth publlshed results of concact

vaal hepatltls among llllclt InJectable drug 

users, the Cape Breton experlence seems successful. For example, ln a 

London, England, health dIstrIct, only 67 percent of hepatltls B cases 

and of named contacts were Intervlewed, drug addlcts belng the most 

dIfflCUlt to reach (Munday et al, 1983). In a recent outbreak of 

hepatltls A assoclated wlth IlllClt Injectable drug use ln Vancouver, 

only 3 of 20 cases could be contacted by the publIC health sta~f (JIn 

and Bards 1 ey, 1990). 

'l'he extent 

Injectable 

slml1arly 

ta WhlCh the 

drug users ln 

ddElcult to 

asymptomatlc Infected to 

lntervlewed group IS representatlve of all 

the area or of those 

]udge. 'l'he rdt la 

symptomatlc Infected 

ln other reglons 15 

of non-I nfected to 

users among those 

InlerVlewed sllggesls there was no i'! 2.1:"10rl_ blas toward IdentIficatIon 

of ea!;lly labelled users. ThIS ratIo, coupled wlth the successful 

completlon of InterVIews, and the non-Judgemental lntervlewlng method 

that was employed suggest that the results of the contact-traclng 

efforts may be Slmllar to recrultment of volunteer study subJects 

lhrough ùutreach programs. ln thlS regard, the present study provldes 

• 



129 

useful informatlon partlcularly for other rural reglons ln Nova Scotla 

and possibly ln Canada. 

5.2 study methods 

The questionnaIre was deslgned as an lnstrument for general use by 

PublIc Heal th author l t les ln the report Ing and fOllow-up of cases or 

hepatitis B, regardless of the Impl\cated mode of transmlSSlon. 'l'hlS 

questIonnaIre was adequate for the expedient purpose of the study ln 

Cape Breton Health Unlt WhlCh was control of the hepatitls B epldemlc. 

Poorlty was glven ta Eosterlng thp. trust and cooperatIon of the 

llllClt inJectable drug user populatIon rather than obtaininy formaI 

Insight lOto the hlgh-risk behavlOurs related to thelr addIctIon. 

Adminlstratlon of a second quest lOnnaire concernlng these aspects of 

I1lICIt lnJectable drug use was therefore deferred. ThIS IlUIl

]udgemental and unobtruslve approach stresSlng conf Identla11ty has been 

clted as a key component ln a successfu1 program among llllClt 

InJectable drug users (Bardsley et ~, 1990). 

A frustratlng limItatIon of the study methods was the lack of general 

avallabillty of IgM antl-HBc testing. The tflad of tests for HBsA,,3, 

IgG antl-HBc and antl-HBs was a sensItIve means of dlagnosis ut 

hepatltls B Infectlon. In the epldemlc context wlth demonstrable 

epldemlologlcal lInks, thlS group or tests was a1so specific. Huwever, 

current epldemlologlcal studles present IgM anll-HBc pUSltlVlly as the 

standard eVldence of recent hepatltls B infectIon. rhe genera1 

avallablilty of IgM antl-HBc testlng would have orfered lmmedlate 

conflrmatlOn of the tlming of InfectlOn, Independentlyof retesting (Jr 

drug-use and contact hIstorIes. The Increaslny IncIdence of reported 

hepatitis B assoclated wlth llllClt In1ectable drug use trI two health 

unlts now renders thlS serologicai test Indlspensable ln Nova SCOl12. 
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5.3 Identification of risk factors for hepatitis B infection 

The hepatltis B epidernic was the flrst hlghly vIsIble Indication of a 

serious problern with illlClt inJectable drug use ln rural Nova Scot la. 

The contact-tracing strategy served to partlally expose the extent of 

the latter problem ln the epidernlc area. Although ris/<. factors for 

hepatitis B InfectIon arnong illlClt InJectable drug users may be 

populatlon-speclflc, the identifIcatIon of rlsk factors in the epldemic 

area was Important for two reasons. 

FIrstly, the identifIcation of increaslng age as a Cl'3k factor for 

IncIdent hepatltis B infection was a useful adJunct to the study 

methods. In the absence of complete serologlcal eVldence, thlS 

aSSocIatIon offered lndependent (IndIrect) eVldence of the general 

suscept Iblllty to hepatltis B of the llllClt inJectable drug user 

populatIon. 

Secondly, the aSSOCIatIon of. hepatitis B InfectIon and the number of 

IIOU-contacts conflrms our understandlng of the spread of hepatltls B 

through thlS mode of transmISSIon. Regardless of certain knowledge of 

the InfectlOus status of IIOU-contacts, an lncreaslng number of IIDU

contacts poses an lncreased rlsk of hepatltls B InfectIon for the 

lndlvldual. By ImplIcatIon, an lnfected IIOU wlth numerous IIDU

contacts lS an efficlent contrlbutor to the dlssemlnatlon of dlsease. 

The presence uf IIOU's wlth numerous IIOU-contacts ln a deflned cohort 

represents a condItIon very Eavourable for the rapld spread of a newly

Ifltroduced bloodborne VIrus. Knowledge of the needle-sharlng potentlal 

among llllClt InJectable drug users ln a small communlty may be useful 

ln determlnlng approprlate control strategIes for hepatltls Band other 

Vlruses ln the rural settlng. 
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5.4 Strategies for the preventIon of viral illnesses associated 

with illicit injectable drug use 

The most effective means of preventing vlral lilnesses assoclated with 

lilicit inJectable drug use would be prevention Qf the behavlour WhlCh 

engenders the r lsk. Fundamental ta thlS goal lS an understandlng of 

the underlylng reasons for drug use and subsequent drug dependency and 

of the socletal Clrcumstances WhlCh promote substance abuse. The 

preventIon of substance abuse, of llllClt InJectable drug use, of tne 

assoclated hlgh-risk behavlours and the ensulng Viral Infections 

necessltate a comprehensive, long-term approach through coordlnated 

communlty programs. 

Several pathogenlc Vlruses includlng HIV and at least three of the 

Viral hepatltldes-- HBV, HCV and HDV--, are commonly transmltted 

percutaneously through the sharlng of contamlnated InjectIon appar~tus 

during illlClt InJectable drug use. TransmiSSion of hepatltls A has 

also been documented ln association wlth llllcit Injectable drug use. 

Of these, hepatltls B and delta hepatltls rOlnfectlon are preventable 

dlseases through hepatltls B JmmUnlz~tlon. Hepatltls Amay be 

prevented by the tlmely administration of Immunoglobulln; furthermore, 

several candidate vaccines agalnst hepatltls A are currently belng 

tested (Purcell, 1990). PreVep.tlon of HIV and HCV Infection and delta 

hepatltls superlnfectlon rests entlrely on modlfylng behavlour and 

rlsk-reductlon. 

5.4.1 Hepatitis B immunization strategy 

The Single most Important limitation ln hepatltls B lmmunlzallUn 

strategy has been the cost of the vaccine ltself, resulllnrj 1f1 

recommendatlons targetlng several hlgh-rlsk groups. A second Impurtant 

limitatlon has been the dlfflculty of vaCClfle dellvery ta certalll hJ(Jtt

rlsk groups, especlùlly IlllClt Injectable drug users. 
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In the United States, the IncIdence of hepatltls B has sLeadily 

wcreased durwg the past decade (McQuillan et al, 1989). ThIS trend 

lS attrlbuted ta a lack of programs ta immunlze persans ln aIl h1gh

r lsk groups. Hepat 1 t is B occurs pr 1nc1pally ln young adul ts due ta 

Ilfestyle-related exposure. Because these groups cannat be effect1vely 

reached by even aggresslve 1mmunlzatlon programs, selective or 

unlversal Immunlzat10n of Infants or adolescents 15 now being proposed 

(Krugman, 1990; Kane et al, 1989). This strategy would ellminate 

problems of vaCCIne delivery ta future members of hlgh-rlsk hard-to

reach groups. 

The Incidence of hepatltlS B disease ln Nova Scotia has dramatically 

Increased ln the past two years, wlth the ma]Orlty of disease directly 

attrlbuted to llliclt InJectable drug use. A unlversal Immunlzatlon 

program has not been consldered necessary or deslrable because of the 

cost of vaCCIne and because hepatltls B has been ptarcelved as an 

uncommon dlsease occurrlng ln deflned hlgh-rlsk groups. The cost of an 

Immunlzatlon program targetlng those at hlgh-rlsk through Ilfestyle 

cholces has slmllarly been consldered prohibitive. 

However, the fal1ure to prevent disease through lmmunlzat ion programs 

also entalls sorne costs. Flrstly, a post-exposure Immunlzatlon 

strategy must rely on contact-traclng which lS labour-Intensive and 

WhlCh necessltates the serologlcal testlng of numerous contacts. ThIS 

approach lS not assured of success especlally ln the urban reglons and 

vaccine dellvery to members of the hlgh-rlsk group remalns problematlc. 

Secondly, the Increaslng Incidence of hepatltls B results ln maJor 

C<lsts for the treatment of acute and chronlc dlsease. The presence of 

delta hepatltls adds to the burden of acute dlsease wlth a serlOUS 

consequence of chronlclty ln the case of superlnfectlon. Thlrdly, 

persons may unkno\onngly be at flsk through Interact Ion Wl th those at 

remote or Immediate rlsk of Infection. The potentlal for unapparent 

Intect Ion lS especlally of concern ln the obstetrlc populatIon. The 

value of screenlng questions to detect hlgh-rlsk women has been 

dèmonstrated to be unacceptably low (McQulllan et al, 1987). The 
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National Advlsory Committee on Immunlzatlon recommends lhat aIl 

pregnant women be routlnely screened Eor HBsAg (National AdvlSOly 

Committee on Immunlzatlon, 1989). Thus, the Increaslng lncidence of 

hepatitis B dlseaSe ln Nova Scotia lends urgency to the ImplementatIon 

of a pre-natal serological screenlng program, a1so cost1y. 

A partIal, temporary solution in Nova Scutla would be to make Eree 

vaccine avallab1e to the accessIble illicit injectable drug users-

those seel<lng help ln medical or drug treatment programs. IlIIC 1 t 

InJectable drug users who are incarcerated are another accessible 

segment of the population. Immunization programs for thlS group may be 

avallable through Correctional SerVIce Canada (personal communication, 

J. Roy). 

However, a selectlve or universal hepatltls B lmmunlzatlon program for 

Infants or adolescents ln Nova Scotla needs to be consldered. At the 

current prlce per dose, the cost of such a program 15 prohibitIve. 

Large-scale procurement through the pooling of orders from several 

)urlsdlctlons provldes the means Eor obtalnlng the productIon scale 

necessary ta effect a maJor reduct Ion ln cost per dose. Work 1 ng 

examples of thlS prlnclp1e eXlst ln the prOVIncIal, national and 

international (Expanded Programme on Immunlzatlon) lmmunlzallon 

programs for Chlldhood dlseases. Models for large-scale aUordable 

hepatltls B vaCCIne productIon are consldered feaslble (Mahoney, 1990) 

and several mass hepatltls B Immunization programs have been 

lmplemented successfully (Chefl, 1990; Bergamlnl et "!l, 1990; Al-r'aleI1 

et al, 1990). The wornsome trend ln inCidence of hepatltls B anJ 

delta hepatltls ln Nova Scotla warrants explorlng the applicatlon of 

thlS economlC prlnclple, for example, by partICipation ln or Initiation 

of JOInt provlncial/federai studles and programs. 
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5.4.2 High risk behaviour 

In the absence of vaCCInes or treatment, prevention and control of 

vIral lilnesses related ta ililcit Injectable drug use rest entirely on 

the reductlon of hlgh-risk behaviours. Two behaviours assoclated wlth 

a hlgh risk of transmission of Infectlous diseases among lilicit 

Injectable drug users are sexual actlvlty wlth numerous partners and 

the shar lng of In]ect Ion apparatus. In Cape Breton Health UnI t, the 

latter behavlour was the predominant concern. 

Needle-sharing among users 15 thought to be common, with proportIons 

ranglng from 68 to 88 percent ln studles of varlOUS subgroups of 

i lllC l t Injectable drug users (Fr iedland et al, 1985; Black et al, 

1986; Weddlngton et al, 1990). The determinants of needle-sharlng were 

studied ln a group of llllcit Injectable drug users ln a methadone 

treatment program (Magura et al, 1989). Sharing was found to be 

dlrectly related to peer group behaVlour, attItudes conduClve ta 

shar lng (such as wi thdrawal avoidance), economic mati vat Ion ta share, 

not ownlng In]ectIOn equlpment, and fatallsm about developlng AlOS. 

Needle-sharlng may also be related to the drug !n]ected. The efEect 

from cocalne 15 of a much shorter duratlon than that from heroln, wlth 

an almast Immediate cravlng causlng a phenomenon called "blnging": 

Il.,'1', 'Jet hlgh constantly for up to 48 hours wlthout eating or sleeping 

(Fr ledman et al, 1989). 

Two studles reported that the ma]Orlty of needle-sharlng users did sa 

w 1 th f r Iends or relat 1 ves rather than Wl th strangers (Black et al, 

1986; Weddlngton et al, 1990). The tendency to share wlth persans weIl 

known ta a user as opposed to sharlng wlth strangers may Itself dlffer 

between reglOns and between cultural and racIal groups. In a study 

ldentlfylng rlsk factors for HIV infection, whltes were more llkely ta 

report sharlng wlth frlends and relatives whereas blacks and Hispanlcs 

were more llkely ta report sharlng wlth strangers (Schoenbaum et al, 

1989). Drug users who shared needles wlth strangers were at hlgh rlsk 



13~ 

of HIV Infection compared wi th those sharlng needles WI th (rlends or 

relatives. 

The tendency to share inJectIon apparatus with persons well known to 

the user has been Interpreted as eVldence of cautIon among llllClt 

InJectable drug users regarding the health rlsks of needle sharwg. 

However, ln the context of a defined cohort, once a bloodborne VIrus IS 

Introduced, not only does thlS behaVlour cease to be protectlve, lt 

then becomes a very efficient mechanism for the transmISSIon of viral 

InfectIons. ThIS 15 llkely to be the situatlon ln the case of rural or 

small communities. The Cape Breton Health UnIt experlence was 

therefore Important not only because of the occurrence of hepatitis B, 

but also as a demonstration of the potential for epidemic spread of 

other vIral infectIons among lllicit InJectable drug users ln a small 

communl ty. 

5.4.3 BIV infection 

In 1985 and 1986, sever al condItIons were stipulated by the Nova Scotla 

Department of Health and Fitness for HIV serological testlng. 'l'hese 

conditions Include: 1) the requIrement of pre- and post-test 

counselling to be conducted by a physlcIan; 2) the mandatory nominal 

reportlOg of HIV-seropositlvlty (and not HIV-seronegatlvlty); and 3) 

the non-availability of anonymous tastlng. Therefore, nelther 

numerator nor denominator data abr,ut InItial or repeat HIV test results 

among IlliClt InJectable drug users were avaliable ln elther healtll 

unIt. 

The mandatory nomInal reportlng of HIV-serùposlllvlty may ha'Jé 

dlscouraged serologlcal testlng of persans at rlsk through IlIIClt 

InJectable drug user and sexual actlvIty. ConsIderatIon 1S now belllg 

given to the mandatory non-nomInal reportlng of HIV-seroposltlvlt'lo 
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5.4.4 Risk reduction measures 

'rhe coordlnated communlty programs reported ln the llterature stress 

the lmportance of a hollStic, culturally sensItive, non-Judgemental 

approach towards prevent Ion of lll1ci t Injectable drug use and the 

assoclated hlgh-rlsk behavlours and dlseases (Bardsley et al, 1990; 

Comella et al, 1989; Flynn et al, 1989; van den Hoek et al, 1989). 

These programs Include components of educat Ion for the prevent ion of 

drug use, treatment and rehabllltatlon for drug dependency, voluntary 

HIV testlng and counselllng, and health educatIon concernlng sexual and 

drug-related rlsk-reductlon measures. Drug-related risk-reductlon 

measures include the promotIon of effectIve needle hyglene, the 

llberallzing of legal access to sterIle InJectIon, and needle exchange 

programs. 

To date, there have been no government-sanctloned needle-exchange 

programs or pllot proJects ln Nova Scot la. The percept lOn has been 

that the vacclOe-preventable vIral illnesses assoclated wlth illlcit 

Injectable drug use may be addressed by post-exposure ImmunlzatlOn. 

The other VIral Illnesses such as HIV and HCV InfectIon are percelved 

ta be uncommon. 

Even If HIV prevalence 15 currently low, the experlence wlth hepatltls 

B ln two health unlts exemplIfIes the vulnerablllty of the llllClt 

Injectable drug user populatIOn. No 1111Clt Injectable drug user 

populatlon can be consldered a closed soc1ety--there 15 actIve 

recrultmenl lnto the ranks; there 15 sufflclent travel to other reglons 

and m1x1ng wIth other populatIons. Once a VIrus lS Introduced, the 

potentlal tor endemlclty 15 great ln the llllClt Injectable drug user 

populat Ion. 

Regardless of certalll knowledge of the HIV-seroprevalence, the 

p[eval~rlce of !lllClt Injectable drug use and the needle-sharing 

patlerns ln one reglon of Cape Breton Health UnIt underscore the 

urgency of the Implementation of HIV-prevention strategIes. Durlng the 

• 
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hepatitls B epidemlc in that reglùn, communlcatlOn was establlsl1ed 

among varlOUS c0mmunity agencies. Furthermore, llllClt InJectable drug 

users proved themselves remarkably motlvated and cooperatIve. A 

needle-exchange pro]ect wlthin a comprehenslve commuolty program may be 

a vlable option in that settlng. 
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CBAP'1'ER 6 

SUMMARY 

The study of the occurrence of hepatitls B ln relation ta illlClt 

InJectable drug use in two heal th uni ts .n Nova Scot la has provided 

sorne inslght Into thlS difficult-to-reach )Opulatlon. Clearly, illicit 

InJectable drug use is an slgnlflcant (ontributor to the burden of 

disease 10 Nova Scotla. The Identificat Ion of age and the number of 

IIOU-contacts as rlsk factors for hepatl tlS B InfectIon was useful ln 

understanding the dynamics or transmusion of vIral infectIon ln a 

rural population of llllClt InJectable jrug users. The contact-traclng 

strategy ln that settlng proved succr ssful, and provided a means of 

obtalnlng an estlmate of the secondary attack rate ln delta hepatltls 

cOlnfectlon. 

The Eollowlng recommendatlOns for the preventIon of hepatltlS Band 

other vIral Illnesses among llllCit inJectable drug users resulted fram 

the fIndlngs ln Cape Breton and AtlantIc Health UOlts and a reVlew of 

preventIon strategIes. 

1) The epldemlc of hepatltls B associated wlth 1111CIt InJectable drug 

use IS known to have resulted ln the development of new chronlC 

carrIers ln Cape Breton Health UnIt. The Increased InCIdence of 

hepatitis B among IlllClt InJectable drug users ln AtlantIc Health UnIt 

llkely has Slmllarly resulted ln an Increased nymber of chrOOlC 

carrIers. The potentiai for superlnEectlon wlth other hepatotroplc 

Vlruses renders essentlal the accurate dlagn)SIS ot recent versus 

chronlC hepatltls B Infection. It IS therefore recommended that 19M 

alltl-HBc testlng be routinely avallable ln Nova Scotla. Serologlcal 

testlng for delta hepatltlS lS recommended Eor cases of hepatltls 

attrlbuted to IlllClt InJectable drug use. 
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2) As a partial, temporary solutIon ta the Increased Incidence of 

hepatitis B among IlllCit Injectable drug users, It 15 recommended that 

free hepatltls B Immunlzatlon be avallable to users seeklng help ln 

medical or drug treatment programs. ln addItIon, an Immunlzatlün 

program Eor Incarcerated llllClt Injectable drug users may be avallahle 

through Correctlonal ServIce Canada. 

3) Hepatltls B lS an entlrely preventable dlsease by Immunllatlun. A 

selectIve or universal hepatilis B lmmunlzatlon program for Infants or 

adolescents would ellmlnate problems of vaCCIne dellvery to future 

members of hlgh-r Isk hard-to-reach groups. Large-scale procurement 

through the poollng of orders from several ]uflsdlctlOns provldes the 

means for obtaining the production scale necessary tü effect a major 

reductlon ln cost per dose. The potentlal for cost-effectlve hepatltls 

B Immunization programs needs to be serlously explored by active 

participatIon ln or InitIation of JOint provlflclal/federal studles or 

programs. 

4) IllIClt Injectable drug use 15 an Important rlsk factor and mode ut 

transmISSIon of several viral Illnesses. 

of drug use needs to be undertaken, 

populations of users ln Nova Scotla. 

FormaI study lnto the detalls 

for both urban and rural 

5) The preventIon of substance abuse, of llllClt Injectable drug use, 

of the assoclated hlgh-rlsk behaVlours and viral Infections, 

necessltates a comprehensive approach through coordlnated communlt'! 

programs. Because of the prevaience of IlllClt Injectable drug use and 

the needle-sharlng patterns, a pIlot needle-e.<chan<j€ program If! Cape 

Breton Health unit warrants serlOUS dlScusslun and conSideration. 
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AppendlX l PopulatIon figures for Canada, Nova Scolla and 
Cape Breton Health UnIt ln 1986, by age and gender* 

AGE 
(years} 

Males 

<1 
1- 4 
5- 9 

10-14 
15-19 
20-24 
25-29 
30-)9 
40-59 
60+ 

total 

Females 

<1 
1- -1 
')- 9 

10-14 
15-19 
~U-24 

2'r29 
31)-39 
.j 1)-59 
50+ 

t I)t al 

CANADA NOVA SCOTIA 

186,280 6,210 
741,500 14,575 
920,105 31,025 
916,750 34, G80 
985,255 37,150 

1,131,450 41,470 
1,164,985 38,875 
2,094,815 69,25"> 
2,680,705 86,2 l Ù 

1,663,800 61,71') 

12,485,645 430,565 

177,345 5,835 
705,070 23,515 
874,870 30,00'1 
870,050 32,12U 
939,600 14,735 

1,121,895 40, iJ7 'J 
1,176,')20 39,2'" 1 

2,117,000 10,41 " 
2,682,430 8-1 , 3'J ':l 
2,1511,920 79,3':>5 

1:?,823,700 ·H2,6U'J 

Statlstlcs Canada (1986a, 1IJ IJ6r.J) 

CAPE BRETON 

HEALTH UNIT 

5,900** 
6,300 
7,200 
7,900 
7,200 
6,300 

11,700 
16,900 
12,500 

81,900 

'),'.>00*· 
6,2UO 
6,7UI) 
7,JOn 
6,91)1} 
li, )uO 

: 1 , Il) 1) 

1 7 , ~ uli 

l'J,';lUlJ 

Cl J, 'lUI) 

•• f'or Cape Brecon Health Unll )1l1y, aye <1 JS lC,cluJed If! the 

age class 0-4 years. 
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1987 

A'JE:: (years) 

<1 
)- -l 
')- 9 

1(J-l-l 
1')-19 
2iJ-2-l 
2')-29 
3U-39 
-l0-59 
60+ 

unknown 

not specl[led 

Total 

1988 

Aye (years) 

<1 
[- ·1 
'1- 9 

10-1-l 
1')-19 
2ù-2.1 
.' '1-2~1 
JU- J~l 

-lù-')9 
h()+ 

unknùwll 

Il<ll "pecILlt::'J 

'1" ,t al 

-----

* Statlstlcs 

* * Data t l ,)m 

158 

Hepatitls B cases reported in 1987 and 1988 in Canada*, 
Nova Scotia** and Cape Breton Bea1th Unit**, by age and 

gender 

CANADA NOVA SCOTIA CAPE BRETON 
HEALTH UNIT 

Male Female Male Female Male Female 

6 3 0 0 0 0 
15 9 1 0 0 0 
16 8 1 0 0 0 
12 9 0 0 0 0 
55 74 2 0 1 0 

192 150 2 -l 0 2 
288 133 5 3 0 2 
407 170 9 1 1 0 
294 110 4 3 1 0 

66 36 3 2 1 2 
45 37 3 0 0 0 

870 1 

3005 -l3 11 

CANADA NOVA SCOTIA 

Male F'emale Male Female 

7 2 0 0 
8 17 0 0 

12 10 0 0 
14 18 0 0 
69 97 2 3 

211 150 8 10 
306 l'JO 13 7 
412 196 22 10 

297 138 !3 ~ 

92 47 'J 3 
33 27 6 3 

81J 

3132 II) ·1 

Canada, Not 1 f lab 1 e Diseases, Annua 1 Report ( 1987, 1988) 
Nova Scot la Department ,)f Health and Fltness 
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Age 
(years) 

<1 
1- 4 
5- 9 

10-14 
15-19 
2\1-24 
25-29 
30-39 
40-59 
60+ 
unkno'Hn 

Total 

Reported hepatilis B cases for Nova Scolla and Cape 
Breton Hea1th Unit for the 48-week period cndlng November 
15. 1988. by age and gender 

Male Female Male Fema1e 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
1 3 0 0 
5 8 l 2 

11 6 3 3 
15 9 6 0 

7 3 3 0 
4 3 0 
5 3 0 l 

82 20 
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HEPATITIS 8 

CASE REPORT AND FOLLOW-UP 

sax doilt. of blrth ___ 1 ______ 1 __ _ 
occup.t~on _________________________ _ 

famlly physlclan _______________________________ phone ________________ _ 

r~ason for lnltl.l soreleglc.l testlng: 
C J cllnlc.l hOpoAtltls 
C J cont.ct wlth known/suspectod H8V 
C J hlgh-rl~k behaVlor 

(name) __________________ _ 

C J pregnoilncy C J other _______________________ _ 

symptoms 1: J 
1: J 

Y·· no 
(undorllno) m.l.lse, f.t l gua, 

.noroXl., noilusaa, 
d.rk url no, rash, 

Jaundlce. headache 
vornltll",g, abd pal!'" 
ltchlng. èH-thrltls 

1 ______ / 

date ~lr.t sorology ___ 1 ______ 1 __ _ H8.AG HBsA8 __ _ HBcAB 

undorlying modical problom C J nono C J prognancy EDe ___ 1 _____ 1 __ -

[ J homophlila 
[ J C1.rrh091S [ J ether 

----~------------

physlclan'3 ln past 6-1Z month9 

proceduras ln pa st 6-1Z Mon+.hs: 

dontlst ______________________________ _ 
procedure ____________________________ _ 

plans for surglcal or dental care ln ne~t 6 months~ 

blood/sp~rm donatlon ln poilst year 1: J no 1: ] yt'"'!'\ date 1 / 

Do you us. IV noedl •• ~ C J no 1: ] yos Flrst tlme ""hen ___ 1 ____ 1 __ -

--------------------------------------------------

...,logy ~ by Public: HMltll _1_1_ 

1 
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CONTACTS 

HOUSEHOLD MEMBERS 

SEXUAL CONTACTS 
ln Pist 6-12 IOnths 

IV NEEOLE CONTACTS 

FURTHER COMMENTS 

,..lihoMlup HI"Ology dite 

1 1 
1 1 -- --
1 1 
1 1 -- --
1 1 

ViCel,. dite HUIS dite 

1 1 / 1 

1 1 1 / 

1 1 1 1 

1 1 1 1 
1 1 1 1 

phone oregnotnt' 

phone pregnotnt' 

--------~------------_._-------~------------------------------------------

Educat 101". 01". 
contacts by 

Hepatltls 
CHN 

F .:.rrn cornp 1 et ed by 

8 te be provlded 
famlly doctor 

to pat lent, faMlly and other 
oth9r 

/ / 



Appendix 5 
Nova Scolla 

>( Department of 
Health and Fitness 

NO'l'IFICl\1'ION OF IŒP/\'1'ITIS B 
CUN1'/\C'l' 'l'R/\CING 

lJear lJoctor _____________ _ 
/ / 

Through contact tracing ln tlle current HBP/\TITIS B outbreak, your 

patlent 

has sought medlcal attent~on and wJ.Il be undergoJ.l1g serological 

testing olt the request of the Nova ScotJ.a Department of lIealth and 

E'itness. 

counsellJ.ng was provlded by on / 1 

As part of our follow-up, lf '5 current 

162 

serology J.ndlcates lnfectlon (118s/\g posltJ.ve or lIBcJ\ll posltlve) but 

not lmmUnJ ty (liSsAS n€gatlve), we wJ.ll contact you ln 

to ascertaln the vatient's lnUllune status. 

____ /1989 

The Departrnent of lIealth and flLness elnphaS1Zes the need for I1Bs/\g 

screen1ng of pro:!gnant wOlnen at rlsk of IIDV J.nfectlon. The lnvestlgat10n 

of tlllS outbreak ~ lead che Department to reconuliend routJ.ne prenatal 

HSsJ\g scree/ll.ng of all pregnant women ln thJ.S area for a perlod of tlme. 

J\ccord.l.ng ta normal Department procedure, the utmost effort lS made ta 

mainta.l.n confldentlal.l.ty. The deta11ed case/contact report w11l be kept 

a t the Cape Sre ton lIeal th Un 1 t. Your req .. ,js t for fur ther ln forma t 10n 

may be ad~ressed ta Doctor Leo MacCorm.l.ck. 

for your .l./lfo=matJ.on, enclosed ls a pllotocopy of the Nova Scot1a 

Department of Ilealth and C.l.tness "Reconunendat.l.ons for post-exposure 

prophylaxls of lIE:PI\TITIS BH, sect~ans relatlng ta per1nalal, sexual and 

household exposure. (/\ photocopy of the o:omplete "Recolluuendatlons 

lS ava~lable at thE' Norths.l.de General lIospltal L~brary. 

Plea~e let us know l[ we may be of further ass~stance. 

and 

CP:ùh 

ClIrlstJ.ane PQul.ln, ~t. D. 
Fleld E:tHdellIlolog lst for tlova Scotla 

'~'!I1\(\lllnlt/ .lp'lLtll .'Jllt"se 
S'iIJNC'i èllNES, ~JOva Scotla 

~ ...... ,----.. ------------------------------------------------------------
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Appendix 6 

RECOHHENDATION FOR HEPATITIS B IHHUNIZATION 

-----/-----/-----

Deal' Doctor ---------------: 

Through contact t:ac~ng ~n the current Hepatlt~s B outbredk, 
your pdt~ent 

------------------------ has undergone sero
logical test~ng at the request of the Department of Ifealth and 
Fitness. 

Serology 
negat~ve 

results on _____ / _____ 1. _____ were sAg negatlve, sAb 
and cAo negat~ve, ~ndicat~ng he hds not beer. infected. 

However, 
lnfectlon-Ehroügh------------------

cont~nues to be exposed to 
and we therefore 

recommend ~n~unlzatïon~---------------------

Recomb~vax vaCCIne ~s avallablc thraugh Dr. Leo M~cCormlck, 
D~rector of the Cape Breton liealth Un~t, Sydney (tel' 563-2400). 

If yau requl re further ~nformat~on, please do nat hesltate ta 
contact us, 

Sincerely, 

ChristIane PoulIn, M.D. 
FIeld EDidemIolog~st 


