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Abstract 

Hepatitis C virus (HCV) is an emerging global public hedalth issue with particuiar 

relevance in multipIy transfused rend didysis patients. This investigation drtermined the 

prevaience and risk factors for HCV infection in the Northem .Aiberta Rend Pro+- 

(NARP). Ninety-two percent of eligible patients (n=336) provided informrd consent to 

participate. Participants were interviewed to gather risk factor information. and using 

multiple ioginic regession anaiysis. a predictive mode1 for HCV infection in the NARP 

was illustrated. Illdefmed modes for propagating blood-borne pathogens have been 

drscrîbed and evidrnce against nosocornial transmission of HCV is provided. Self- 

reportrd patient tramfusion histories were also vaiidated against documented records. It 

emphasized the need to cornmunicate clearly medical interventions in chronically il1 

patients and the responsibility to utilize al1 avaiiabIe information sources for rxposure 

histories. Co~nmunicating about risk of infectious diseases mus  be reasoned and based 

on the b a t  available cpidemiologicai evidence. 
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Hepatitis Viruses 

V i n l  hepatitis has been recognised since ancient times. but ir was only in the early 

1940s. through ~ s m i s s i o n  mid i s  in volunteers. that direct ecidence for the viral 

ctiology of hepatitis was obtained for the fim time (Farci et al. 1993). Subsequently. 

more than two decades rlapsed bebre the first aiologicd agent of hurnan hepatitis was 

identified (Kuhns. 1995a). Today. we know there are many varieties of Gral hepatitis. 

The hepatitis virus= are a diverse group of hepatotropic pathogens that caux liver 

inflammation and liver ce11 death. These viruses can be considered as two distinct 

eroups. based on several clinicaiIy and epidem*ologicdl y important characteristics. 
C 

Hrpatitis A (HAV) and Hepatitis E (HEV) vinises. which lack a lipid envelope. 

typically spread by a fecalaai mode of transmission. and diry can cause extensive 

common source outbreaks of disease- However. neither of these viruses causes 

persistent infmioa and neither has b e n  identified as a cause of chronic viral hepatitis 

(Lemon rr ai. 1997). 

Hepatitis B (HBV). hepatitis C (HCV). and hepatitïs D (HDV) viruses in cornparison 

dI possess lipid envelopes. These three vinises are not shed in fsces in biologically 

Si-d~cant amounts. Their transmission occurs by several other routes. most often 

invo11.ing Wus shed nom a mucosal d a c e  or by direct perciaaneous eqmsures. In 

addition each may cause persistent i n f d o n  and have been shown to be important 

etio1ogïcaI agents of chronic WaI hepatitis and nrrhosis (Marcus er ai- 1997). Mection 



with HBV or HCV rnay Iead ultirnately to the development of primary hepatocellular 

carcinoma o h  aftrr years of persistent infection and chronic hepatitis (Gane er al. 

1996). 

Recendy. a M e r  member has been added to this group of pathogens - hepatitis G 

(HGV) (Bowden a al. 1996: Kunber et al. 1996). There wîI1 be undoubtedIy be orher 

rnembers of the hepatitis alphabet as our knowledge increases. This underlines the need 

to avoid complacency in fùrther strengthening the blood supply through proactive 

~lin;eiIIance for new or emerging blood-borne pathogens (Tobler et ai. 1997). 

Hepatitis C 

The pathway Ieading to the identification of the cawtive agent of non-A. non4 

(NANB) hepatitis has been long and tomious. In retrospect the Iength of thi s process 

cm be e.xp1ained by the Iow Ievels of infectiviv and by the weak and delayed humoral 

immune response of the hoa (Houghton et al. 1993). It was through an unconventional 

approach. raking advantage of the increasingIy refined techniques of mo1ecula.r 

biolog. that niccess was evennrally achieved The availability of the chimpanzee 

mode1 was critical for the discovery of HCV. as it represrnted the only suitable source 

for the bioIo@cai amplification of the putative agent It w a s  from a chronicaily S i e d  

chunpanzer thar large amounts of poolai plasma wirh an unusuaLiy hi& une of 

Ùifectit-îty were obtained for the molectxiar cloning of the Wal genome (Choo a ut. 

1989). 



HCV is a single-stranded positive-sense RNA virus with a genome of -9500 bases 

coding for -2000 amino acids. This small RNA IipidinveIope virus has b e n  classified 

in the famiIy Flaviviridae. The cloning and sequence of the HCV genomr and the 

developmcnt of seroIogica1 assays for antibodia to HCV (Kuo rr al. 1989) have 

uansformed the diagnosis of NANB hepatitis £tom one merely based on exclusion into 

that of a speccific disease. hepatitis C. The application of this assa); to clinicd practicr 

has findly provided the best evidence that HCV is the major etiological agent of post- 

transfusion NAM3 hepatitis (Aiter er al. 1989: Esteban er al. 1990: Aach er al. 1991) as 

well as of community-acquired NANB hepatitis (Aiter et al. 1992). 

The Red Cross in Canada implemented donor screening for HCV immediately &er 

kensure of the fm-generation anti-HCV enzyme immunoassay in 1990. Even thou& 

uiis assay facilitated the screening of bIood donon for anti-HCV anUbodies. it did not 

detect al1 infectious blood donations and had a Ieqgthened mindow of infectivip 

ranzùlp fiom 12 weeks to _pater than 30 weeks pon-infection. Nevertheles it has 

been estimated at Ieast ùi the US to have minimized the N k  of mnsfkion acquired 

hepatitis C (Donahue er al. 1 992). 

The introduction of a second generation anti-HCV enq-me immunoassay in 1993 

M e r  shortened the seroconversion window period to approximateiy 10-25 weeks. 

This had si_&cantIy improved sensihviq in detecting acute and chronic HCV 

infctttlons (Aiter- 1995). 



In 1996 the Iicensing of a third-generation screening r r n  - that detected antibodies to an 

rven broader specmun of HCV antigens - fürther narrowed die seroconversion w-indow 

to about 8 - 23 weeks (Urdea et al. 1997). 

Since the availability of diagnostic tests for anti-HCV. serological s w e y s  found that 

HCV uzis responsiblr for approximately 90 per cent of ail transfusion-related cases of 

non-A. non-B (I\litVB) hepatitis (Dodd. 1992). Althou& acure hepatitis C is very 
- 

Frrquently asymptomatic. and Nminant HCV infection is rare (Farci er al. 1993). HCV 

cauxs chronîc hepatitis in a hi$ proportion of those infected. This may dtimately 

r d t  in the development of chronic liver disease. cirrhosis and hepatocellular 

carcinoma (HCC) (Di Bisceglie et al. 1994). HCV is now the moa cornmon indication 

for liver transplantation in a number of transplant unifs around the world (Gane el al. 

1996). 

The genornic and immunologie chaiacteristics of hepatitis C vins have been 

seemingly more apparent in light of ihe large amount of contlicting data that has k n  

published rqarding the epidemiological panerns of virai transmission of hepatitis C. 

ïhe transmission of HCV may convenientiy be considered in relation to the specific 

route of infection and the pdcuiar groups of individuals at risk of infection. ;Uthou& 

the mechanism of transmission of HCV is KeIy to be M a r  to that of HBV. it is clear 

that there are some sï tdcant  differences. 



The main route of HCV transmission is parenteral. aiid many HCV-infected individds 

are recipients of blood and blood products that in the pa s  had not been screened for 

mti-HCV (Donahue et al. 1992). HCV infection is dso frequently associated uith 

illicit use of intravenous drugs (Croh  rr ai- 1993). The predominance of mti-HCV in 

eroups of people rxposed to sexuaily tranmiined disrases suggests that sexud 
C 

uansmission may dso  be involved in the spread of HCV infkction. thou& ineficiendy 

(Fairtry et ul. 1 990: MeIbye et a[. 1 990: Trdder et ul. 1 99 1 ). SmaiIer numbers of HCV 

infections are related to sexuai or vertical transmission (Esteban. 1993). organ 

transplantation (Candinas a al. 1993). tattoos and piercing (Davis- 1995). Blood 

exchanped in riruai ceremonîes have dso b e n  reported as a possible route for infection 

with HCV (Anah rr a[. 1994). For many patients infected with HCV. however. no 

source of infection can be established (Curran. 1995). The availability of tests for 

antibodies to HCV and the use of the polymerase chain raction (PCR) to detect HCV- 

RNA has enabled a more definitive characterization of the cpidemiology and routes of 

transmission (Kuhns. 1 99%). 

Ce&y the discovery of HCV and the development of serolo@cai screening assays 

for HCV ant'body in blood donors has provided a vaiuable method for the prevention 

.. . 
of post--on non-A. non-B hepatitis (Kiosawa el al. 1990). However. some 

HCV-infécted bIood donoa may not be detected because of the delay between primary 

infection and seroconversion to positivity for antibody to HCV (Czaja 1992: Irshad et 

al- 1995). Altematively. infection wïth HCV isolates wïth sequences divergent fiorn 



those of the prote-pe virus may elicit antibodies that do not cross react with antige- 

used in cenain screrning assays (McOmish er ul. 1993). 

Several points nerd to be borne in mind when anaiyzinp the reported data conceming 

HCV infection. Firstiy. many of the currentiy quoted prevaience rates for HCV 

infection are based on first- and second- generation ssays. and are oftrn an 

underestimation. The third generation a s s q s  now availablc: are far supenor to the 

orÎ j i n d  tests with increased sensitivity. Srcondly. the Iack of subsequent confi~rmation 

of the screrning r d t s .  Ieads to considerable overestimation of prevaiencr rata. 

ThirdIy. HCV infection can lead to a chronic camer state in a proportion of infected 

individuals that is marked by the presence of HCV-RNA but not always. in the 

presence of mu-ff CV (Cuthbert 1993). 

Public Health 

The apparent ease of transmission (Aiter. 1991). the long period benveen cvposure and 

development of qmptoms (Rapicetta er al. 1991: Soni et al. 1995). and the lack of a 

definirive treatrnent protocoi (Kanai er a[. 1995: Terrauit er al. 1995a). ensure that 

KCV is an issue of public health concern 

Hepatitis C vinis (HCV) poses a serious global public h d t h  dilemma .An estïmated 

170 million individuals worldwide are chronicaiiy infected with HCV (Lavanchy. 

1997). and new cases of HCV infection occurs at rates of *pater than 175.000 per year 

in the US and Western Europe and geater than 350.000 per year in Iapan (Urdea er al. 



1997). Canadian surveillance data as reported by the Laboratory Center for Disease 

Control reported 14.070 newly diagnosed cases in 1995 (GulIy et u1. 1997). Over 80% 

of those esposed to HCV become chronically infected. and 20% of these drvelop 

cirrhosis. possibly leading to hepatocelldar carcinoma or b e r  decompensation 

(Munhy et al. 199T). 

Prevalence midies reporting blood transfusion as a risk factor mong patients 

underoing surgical or other invasive procedures are sparse. Available data indicate 

that current risk of transfusion-associated HCV idection is minute cornpared to 

rstimated risk in the mid 1980s. Risk of hepatitis C infection \vas estimated to be 17.6 

per 1.000 units ûansfused by Blajchman et al (1995) and Preiksaitis et a1 ( 1995). 

based on data fiom the Canadian Red Cross- The risk is now &ated to be on the 

order of 1 in 100.000 (TobIer el al. 1997) that a unit of blood wiI1 transniit HCV to a 

patient This redudon in risk is due to donor selection. screening. and very sensitive 

tests for anù-HCV (Tong et al. 1993: HoIland 1996: Alter et al. 1997). 

DetermiDing the presence and risk factors for anti-HCV ant.ibodÏes in dialysis patients 

is important for several reasons. Fimly. dialysis patients are ofien ondidates for 

kidney transplantation which may br associated with a worsening of liver les-ons as a 

resuit of the imrnunosuppression required to prevent allograft rejection (Kuk et al. 

1996). However. the naturai history of this i n f i o n  in immunosuppressed patients 

remains unclear (Terrauit et al. 199%: Roth et al. 1996: Bourhot et al. 1997). 

Secondly. at Ieast 50% of these patients may have normal senmi nansaminases activÎty 



despite biopsy-proven chronic hepatitis (Pol ei al. 1993). Thirdly. viremic patients 

could be the source of nosocornial transmission of HCV in hemodidysis units (Santos 

ei ai. 1996). Finally. interferon treatment may be of value before kidney 

uansplantation (Al Meshari er al. 1995: Roth 1995). Prevention of HCV infrction in 

patients with end-stage rend failure maybe important in precluding the progression of 

liver disrase in kidney transplant recipients as well as the risk of potentiai transmission 

of HCV in didysis centers (Ailander rr al. 1994). 

The clinical manifestations of the Wal hepatitides are similar. so that cllliical diagosis 

of virai hepatitis fiequently relies on an epidemioIogicai history and serological 

confirmation. Many pesons with chronic hepatitis C have silent qmptornatic 

disease. and rhe diaganosis requires the ciinician ro meamre serum aminotransferases 

and antibody to HCV (Soni ei al. 1995). 

Antibodies to HCV in semm may appear w i ~  several weeis &er exposure. and 

mon defktely f i e r  nine months (Grrberdîq- 1995). As patients with chronic rend 

failure have impaired immune response and therefore seroconversions can be delayed 

or absent the use of PCR to detect HCV infection is of geater diagnostic value. HCV- 

RNA is positive much d i e r  than ELISA tests (Alter. 1995). Firrther study is required 

to cladj- the dl ambiguous situation of HCV-RNA positivïty coupled with HCV 

anti idy negativity seen in certain studies (Cuthber~ 1994). 



Studv Obiectives 

The objectives of this midy were: 

To determine the prevdence of HCV infection among didysis patients on the 

Nonhem Alberta Rend Program (N.4EW)- 

To detemine the risk factors associated with anti-HCV positivity. 

To determine the accuracy of self-reported transfusion histories in dialysis patients 

Purpose 

The midy provided a basehe prevaience of hepatitis C infrction in the Northem 

.Aiberta didysis popuiation. and a risk factor profile. Future prospective seroconversion 

snidies can be conducted now that a baseline infection has been detennined. Better 

information on risk tàcton is required to guide control actiiities for this disease. Once 

risk factors for HCV i n f i o n  in this population are identified practitionen can 

providt information specific to the individud needs of their patients. Wrthin this 

h e w o r k  of description and 

popuiation can be cousolidated 

-. - . 

anaiysis. cment knowlrdge on hepatitis C in this 

and the incidence and impact of hepatitis C in the 

diaiyns enwonment on be reduced. For example. pokies wfrh 

isolation and dedicated dialysis machines for those wÏth HCV 

considered and implemented if required, 

regard to patient 

infection can be 

Appendices 

Several appendices have k e n  includd Specificall?;: 

1. A tlow-chart descnbing the NARP and the mdy population 



2. The risk factor profile q u d o m a i r e  usrd 

3. A cornparison of the interview methods used 

4. BivarÏate analyses for HCV infection 

5. Exact logistic modrling for predictoa of HCV infection 

6. r\ssessment of self-reported transfusion history 

Thesr have b e n  dded  to the thais for cornpIeteness and uill not be included in the 

manuscripts that will be submitted for publication. Rrferenca to the appendices in the 

follo~vïving two papers are for the benefit of the reviewer. 
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Introduction 

Hepatitis C Virus (HCV) idection is the rnost common cause of acutr and chronic 

hepatitis in diaiysis patients (Pereira er ai. 1997). The prevdencr of HCV antibodia in 

hemodidysis uni= has been reported 10 range from 5% to 54% (Dussol er ul. 1995: 

Zeuzem er al. 1996). in con- to a prevdence of 0.3 - 1.5% in the general population 

(Nordrnfelt. 1996: Tandon rr al, 1996: Vranckx el a[, 1996)- Before the introduction of 

recombinant erythropoietitin blood transfusions were a cornrnon dimapeutic approach to 

treat anemia in hrmodidysis patients (Ifudu er al. 1995). Beside the risk of HCV 

transmission via transfusion of bIood and blood products. previous rend 

transplantation andlor insufficient infection control procedures Î n  the hemodidysis 

facility itself mÎ&t account for the hi& prevalence of HCV infection in these patients. 

The recovery rate tiom HCV infection is low. and about 85% of those infecxed become 

chronic carriers (Tong er al. 1995: Ricci er aL 1996: Soni er al. 1996). Despite the 

reduced life e.upectancy in patients with chronic rend failure. early detection and 

neamiait of chronic hepatitis can be considered (Jenkins ef al. 1996: Izopet er a[. 

1997) to prevent progression to liver cirrhosis and hepatocellular carcinoma and 

associated morbidity and mortaiity. 

Descriptive rpidemioIogïc midies have been used to defme hi$ risk groups. and have 

identifiai specsc risk factors w Î t h  these groups. h o n g  diaiysis patients. the main 

risk factors for trammission are previous blood transfusions and possibly nosocomiai 

i n f l o n s  within the diaiysis envkoment (Jadoul 1 996: Chauveau. 1 996). Fiu~nraring 



hepatitis C viremia with periods of undetectable HCV-RNA among hemodialysis 

patients has b e n  documented ((Umlaufi r f  al. 1997). \khiIr HCV uansmission 

dynamics are not completrly understood and a vaccine is not available. peritoned 

dialysis patients generally have a lower prevdence than hemodialysis patients (Golan 

el al, 1996). 

Detexminhg the prescnce and risk factors for anti-HCV antibodia in diaiysis patients 

is important for seved reasons. Fimly. didysïs patients are often candidates for 

kidney transplantation which may be associated with a worsening of liver laions as a 

renilt of the immunosuppression required to prevent alloCI& rejection (Kirk el al. 

1996). However. the n a d  hiaory of this idection in immunosuppressed patients 

remains unc1ea.r (Tsrradt et uL 1 9 9 5 ~  Roth et UL 1996: Bouthot et al, 1997). 

SecondIy. at least 50% of these patients may have normal senim namaminases activity 

drspite biopsy-proven chrooic hepatitis (Pol ef al. 1993). Tliirdy. çùemic patients 

codd k the source of nosocomid of HCV in hemodidysis nits (Santos 

er a[. 1996). FindIy. interferon neamient rnay be of value before kidney 

transplantation (AI Meshari er al. 1995: Roth 1995). Prevention of HCV irrfection in 

patients with end-stage rend failure maybe important in precluding the progression of 

Liver disease in kidney- nanspIaut recipients as welI as the rïsk of potentid -sSion 

of HCV in dialys% centers (AIIander rr ai. 1994). 



This paper reports the r d t s  of a cross-secrional study that examined the prevaience 

and nsk factors of HCV infection in the dialysis population of the Northem Alberta 

Rend Prognm (N.W). 

Methods 

Study Population 

On 1 July 1997 there were 41 6 patients in the NARP. Prior to interview five of hem 

were transplanted and 35 had died. .A fimher 20 were unable to provide informed 

consent. Ieaving 366 eligible patients. .Al1 were approached and asked to panicipate in 

the study. NARP is a comprehensive pro-pm that includes dl rend didysis patients in 

Nonhem .Alberta- Three hundred and thirty-ku patients. representing ninety-two 

percent of eligible patients aged 18 years and older provided infonned consent. The 

study protocot w s  approved by the Medicd Ethics Review Board of the Facdty of 

Medicine at the University of Alberta. Participants and non-participants were 

comparable for age and gender (appendiu 1). .Mer obtaining the informed consent of 

patients. participants were i n t e ~ e w e d  and data abstracted from their medicd records- 

The inteniewerldata absiractor was  blindai to participants' HCV status to the men t  

possible. 

Pdcipants were Ïnterviewed by the sarne i n t e n k r  using a questionnaire (appendiu 

2) cornprishg demo~mphic. diaiysis-qecific. medicd history and Lisstyle variables. 

The dern~~graphic variables included age. gender. country of binh and ethnic 

background Medkal variables ÏncIuded a hktory of bIood nansfunons. mgery. 



medicd neamient in a developing nation. jaundice and abnormal liver function. 

Lifestyle factors. including injection h g  use and sexud activity were aiso requested. 

.A combination of in-person and telephone intewiews was employed. No systematic 

differencrs were s e n  between the two interview methods (appendix 2 )  and 

interviewers were comparable for age and jender irrespective of interview mcthod 

(appendir 1). Conthming with rthics requirernents. patients were not required to 

anstver cvery quesrion on the questionnaire. Consequently. there are some missing 

responses. rspeciaily for "*sensitive '* Iifesple questions. dthough this represented no 

more than 7.7 % for any variables. 

Because there \vas concem regarding self-reported nansfusion histop. blood bank 

records and dl accessible patient medicd records were thorou_&iy reviewed to provide 

accurate patient nansfusion histories based on best available information. However. trn 

of the participants (six fernales. four males) who were rnrolled in the NARP reported a 

- - 
history of blood nanmision prior to their enrollment that codd not be documented in 

the blood bank or their medical records. in al1 cases the mnshsion occmed outside of 

the northern -4lberta region. When the respondent was able to recalI the year and place 

of ûansfusion prior to diaiysis. the validity of the self-report was accepted Included 

among these ten participants were five who received aansfusions during suqery. one 

who received a transfusion f o l l o ~ ~ ~ g  a motor vehicle collision. three who were 

transfused afier a Caesarian section. and one who received a transfirsion as a resdt of 

cancer chemotherapy. 



Laboratory Methodology 

Confirmation of HCV infection was initidly done using UBI'HCV EIA 4.0. A second 

screen with Abboa IMK' microparticle enzyme immunoassay was used to detect 

mtibodies to four recombinant HCV proteins. The RIBA 3.0 immunobIot assay was 

w d  as a supplemcntai as. to discriminate benveen true and false positive EIA- 

reactive patients. Serurn from al1 patients was also examinrd for HCV-RNA by 

polymerase c h a h  reaction (PCR). The HCV-RNA assay directly detects circulating 

virus in an infeaed patient. and HCV infection in cases with arnbiguous serology. 

Statbtical .eialysis 

X11 statistical analyses were performed with srandard bratisticai s o b a r e  (SPSS. 

EpiInto). .&sociations between HCV mnis and categorical variables were assessed 

wirh the chi-square statistic. Chi-square for Iinear trend was used for associations 

between contînuous or ordinal variables and HCV status. When the expected number in 

any cd1 was less than five. a two-tailed Fisher's exact test was uxd. Two-sample t-test. 

SatteI-thwaÏte's rnethod for independent samples with unequai variances. was used to 

compare means. 

in an effort to d u c e  the number of covariates. prdiminary bivariate analyses were 

conducied b e ~ e e n  each covariate wi th  HCV statu (appendiu 1). The foilowing 

independent variables were entered into a mdhple logistic r e p s i o n  modef. mfth  

HCV i n f i o n  as the outcorne variable: age g r o q  (18-55 years verjus 56 years and 

over). educahon (pst-secondarj- vernis -grade 12 and iower). Ien-mh of time on dialysis 



(less thm 5 years versus 5 years and pater) .  number of hours on hemodialysis (less 

han 1300 hours vernis l3OO hours and +mater). senim .ALT in Iast sis months 

(rlevated versus normal). blood transfusion number of units msfused prior to 1990 

(4 units or less versus 5 units or more). organ ansplanr before 1990. acupuncture. 

marijuana use. household contact with a known hepatitis case. multiple sexuai parniers. 

a hiaory of hi&-risk Iifestyle behaviour (yedno). and two or more hi$ risk Iifestyle 

behaviours. Cul-points were chosen to optimize the number of participants per ceIl 

while providing logical dichotomies. Using p > 0.15 as a removai criterion a 

parsimonious mode1 was chosen by bacLard dimination (appendix 5). Logistic- 

regession modeling w3h exact inference (Mehta et al. 1995) was used to determine the 

independent contributions of risk factors in predictîng anti-HCV positivity. adjusting 

for ail other significant covariates. Xdjusted odds ratios and 95% confidence intervals 

were derived, 

Resu t ts 

The mean age of the diaiysis population (Table 2-1) was 57.1 yrars. Sivty percent were 

males and the mean len_mh of dîalytis was Las than three and haif years. hast s k q -  

percent of participants were undergohg hemodidysis. 

The prevalence of ami-HCV antïbody in this population was determined to be 6.5% 

(23336). There was no case of ami-HCV negativin; and HCV-RNA positivity. 

Seventy-seven percent (17f33) of anti-HCV positive patients aIso had detectable HCV- 

RNA. The prevaience of HBsAg w z s  ody  12% ( 4336 )  and independent of HCV 



infrction. The mean age of anti-HCV positive patients was significantly Iower than that 

for ami-HCV negative patients (45.8rj vs. 58.2. t=2-40. p=O.OZ). Conversely. the 

mean length o f f  me on didysis was shoner for anri-HCV ncgativç patients (7.3- vs. 

3.lyrs. ~1 .77 .  p-0.091). 

Table 2-1. Description of the Study Population 

C haracteristic N = 336 

Age in Years (mean, SD) 57.1. = 15.5 

Gender (n, %) 

Fernales 132 (393) 

Males 204 (60.7) 

Years of DÎaiysis* (mean, SD) 33. 3.8 

Current Dialysis iMode (n, %) 

Peritoneal Dialysis 135 (403) 

Hemodial y sis 20: (59.8) 

Fvcluding time on transplant 

The prevdence of  HCV infection was comparable for the 3 main hemodidysis centres 

in the N.W (9.5% vs. 9.6% vs- 93%). 

Gender and birth country did not vary siCgn5cantly with anti-HCV positivity (Table 2- 

2). A e  was shown to be siC&cantiy associated to HCV statu in rhis population. The 

risk being the greatest for those qed 40 - 59 years of age. 



Table 2-2. Demopphic  characteristics in relation to anti-HCV Positivity 

Total No, Anti-HCV Positive Odds 
Variable of Patients n (%) Ratio 95% C.1. 

Gender 
Male 204 15 (7.1) 1.4 0 3 - 4 2  

Female 132 7 (5.3) 1 .O ( referent) 
Age 

18-39yrs 5 1 4 (7.8) 13.8 1 3.694.3 
40 -59 yrs 1 19 17(143) 27.3 4.2- 1 159.7 
60+ yrs 166 t (0.6) 1 .O ( referent ) 

Birth 
I n  Canada 233 1 S (7-7) 2.0 0-65.8.5 
X broad 1 03 3 (3.9) 1 .O referent) 

.knong dialysis history deteminants of HCV s ~ a t u s  (Table 2-3). an increasing Iength 

of rime on dia1.N. geater than 1800 hours of hemodidysis. clevated s e m  .UT over 

six months. previous transplantation. and transplant before 1990 were found to be 

n~Anificmt 

A history of previous transfusion in itself was not si_@ficantly associated with anti- 

HCV status (Table 24). -4hhough a transfunon history prior to 1990 (the year that 

donor t&g for anti-HCV was made available) carrÏed an unadjusted nsk of 6 2  (95% 

CI: 2 3 .  1733. This nsk \vas m e r  demonmated by a dose-response relationship &en 

the number of rmits aansfusrd pnor to 1990 vas evamined by HCV status. 



Table 2-3. Dialysis Hùtory characteristics in relation to anti -HCV Positivity 

Total No. Anti-HCV Positive Odds 
Variable Of Patients n (%) Ratio 95% C.1, 

Years of Diatysis fC 

< 2 years 
î - 4 years 
2 5 years 

Dialysis Histo ry  
PD onIy 
HD onIy 

HD & PD 
Current Dialysis  mode 

PD 
HD 

EID Houn* 
None 
< 600 

600 - 1300 
1300 - 2800 
2 2800 

-ALT in last 6 months 
Normal 

~levated" 
Transplant 

Yes 
No 

Transplant before 1990 
Yes 
No 

(referent) 
0.54. 1 1.6 
2.8-43.5 

( referent) 
0.48.2 1 -5 
0.-!5,23-7 

( re ferent ) 
0.67-6.0 

( referent) 
030. 13.8 
0.01. 11.4 
030,Y.S 

1 -6, 75.8 

( referent) 
1.4. 12-1 

1 -7. 12.3 
(referent ) 

1.6. 13.5 
( referent) . , 

- ExcIuding time on ûanspiant HD = Hemodidysis PD = Peritoneai Didysis 

* tnciudes PD patients who initiaiIy received HD ALT = senun alanine aminotransferase 

=~reater thm 60 IUiL in any mondi 

Orha parenteral euposures (Table 2-51 associateci with being ami-HCV positive 

inchded acupuncture (OR = 3.6.95% CI: 121 - 9.91) and tattoo (OR = 3.8. 95% CI: 

1-00 - 12-13}, 



Severai lifestyle factors were strongly associated with bring hepatitis C positive (Table 

7-6). These included the use of >meet drugs. semal conract with a Street dmg user 

(SDU) or a hrpatitis case. household contact wjth a SDU or a hepatitis case. and having 

Table 2 4. Transfusion History characteristics in relation to anti -HCV Positivity 

Total No. Anti-HCV Positive Odds 
Variable of fatien& n (%) Ratio 95 % C.I. 

Blood & Blood 
Products 256 20 (7.8) 3 3  0.77.39.7 

Yes 80 4 (13) I .O (referent) 
No 

Before 1990 
Yes 
' I o  

Yo. of Transfusions 
Never 
1-4 
5 - 9  
2 IO 

'io, of Transfusions 
Before 1990 

Never 264 9 (3 -4) 1-0 ( referent ) 
1-4 50 6 (12.0) 3 -8 , 12.8 
5-9 I I  6 (5435) 3 2-3 6.9, 16-42 
1 10 I I 1 (9.1) 2-82 0,06,243 

630 23,173 
1 .O ( referent ) 

1 .O ( referent ) 
1-8 035,20.0 
63 1-1.65.8 
3 5  0-7 1-93 

Table 2-5. Other Parenterai characteristics in relation to anti -HCV Positivity 

Total Xo- hti-HCV Positive Odds 
Variable of Patients n (%) Ratio 95 % CL 

Acupuncture 
Yes 53 S (15-1) -6 121-9-91 
No 275 13 (4.7) 1-0 ( referent) 

E h r  Piercing 
Yes I OS 9 (9.1) 1.5 0-60.353 
No - 339 13 (5.9) 1 -0 ( referent) 

Body Piercing 
Yes 7 - 0 (0) 6- I 0,00,7930 
No 326 31 (6-4) 1 -0 ( referent) 

Tattoo 
Yes 27 5 (1 8-55) 3 -8 1.00, 12-13 
No 303 17 (5.6) 1-0 ( referent) 



Table 2-6. Lifestyle characteristics in relation to anti -HCV Positivity 

Total No. Anti-HCV Positive Odds 
Variable of Patients n (%) Ratio 95 % C l  

Yes 
No 

Ever Used Marijuana 
Yes 
No 

Ever Used Cocaine 
Yes 
No 

Ever Injected Drue 
Y es 
No 

Household Contact 
With SDU* 

Yes 
No 

Sex with SDU* 
Y es 
No 

Household Contact with 
Hepatitîs Case ' 

Yes 
No 

Sex with Hepatitis 
caset 

Yes 
No 

STD History 
Yes 
No 

Sexad Partners 
None / One 

Multiple 
Been JaiIed 

Yes 
x o  

0.55,4.7 
( referent) 

1.9, 13.8 
( referent) 

1.3, 11.3 
( referent) 

i -7. 14-4 
( referent) 

1-5- 60- 1 
( referent ) 

0.67, 10.4 
( referent) 

( referent) 
0.96-93 

1.3, 16.5 
( referent) 



As several of the Iifestyle factors were not munially independent and to facilitate the 

multivariate analysis. the number of hi* risk Iifestyle behaviours per participant m . s  

cdculated. A hi* risk lifestyle behaviour \vas defmed as having engqed in any one of 

the follo~~ing activities: body piercing tattooing. cocaine use. injecting cimg use. 

household contact with a meet h g  uxr. sexual contact with a street drug user. sexud 

contact with a knowm hepatitis case. a STD tiistory. being jailed and taking part in 

bIood rituais. 

Table 2-7. High Risk Lifestyle Behaviour in relation to anti -HCV Positivity 

Total No- Anti-HCV Positive Odds 
Varia bIe of Patients n (%) Ratio 95 % CL 

ICIRLB 
Yes 
No 

No. of HRLBs 
O 
1 

2- 

16 (173) 7.9 2.8.25-7 
6 (2-5) 1 .O (referent) 

237 6 (2.5) 1 .O ( referent ) 
55 7 ( 12-7) 5.6 1-5.21.0 
3s 9 (23.7) 11.8 3-5.433 

HRLB = Hi&-Risk Lifestyle Behaviour 

Havine at least one hi&-risk Lifeqle behaviour yielded an OR = 7.9 (95% CI: 2.8 - 

3.7) indicating a signifiant association with anti-HCV positivity. More interenin&-. 

a mong cause and efféct relationship is exhibited berneen the nurnber of hi&-rîsk 

iif*Ie behavioun and ami-HCV positii* (X'trend = 77.4. p < 0.0000 1 ). 

The multiple logistic regession analysis reveaied si-dcant predictoa of HCV 

Infection to include age. years on dialysis and hi&-Nk l i f q l e  behaviour (Table 2-8). 

Specifically the odds ratio was 4.86 for the 18-55 years of q e  category compareci to 

those 55 years oId and over. 3.7 for those having b e n  on diaiysis for more than five 



years. and 4.95 for those haMng engaged in two or more hi&-risk Iifestyle behaviours. 

The odds ratio for multipk (a) transfusions prior to 1990 was 4.01 with a Iower 95 

percent confidence Iimit of 0.96. The Hosmer-Lrmeshow test statistic (3.644. p > 

0.30) indicatrd that the nul1 hypothesis was not rejected and the mode1 \vas usefui in 

predicting the outcome accurately. 

Table 2-8. Predictors of HCV infection 

Predictor Variable Odds Ratio 95 O h  CI p-due  
Age ( 18 - 55 years) 4.86 124.27.90 0.019 

2 5 years of dialysis 3 -70 1.16. 12-04 0.026 

Transfusion with more 
than 5 u n i s  prior to 1990 4 -03 0.96. 1630 0.057 

.LloJei diagnosfics: Likrlihood Ratio Statistic = 347.69. 5 df 
Deriance = I5.44. 9 dJp > 0.05 
Hosmer-Lemahow Tat  S~arirtic = 3.644 3 dJ p > O. 30 

'HRLBs = Hi$-risk Iifestyle behaviours 

Discussion 

This study was conducted to provide representative data for Northem Alberta whiIe 

qp ly ing  data that may be more wful broadly. Becaux of the inherent differences 

that may exist in ge~~graphicaily and derno-graphically dissimi1a.r areas. these findings 

may not necrssarily apply to other diaiysis populations. and shouid be genedised ody 

u;ith caution. 

A sÏC@Ïcant age difference between dgible and ineligîle participants *as detected 

(mean age 572  vs. 63.4 t = 221. p < 0.05). The ineligite were older. and given the 



lower prevalence of HCV infection documented in the older age group of participants. 

it is reasonable to expect that the actual prevalence within our diaiysis population is 

lower than the 6.5 % reponed here. ï h e  burden of HCV infation was oftrn found to 

be geatest in those 40 - 50 yean of age. which was well beIow the mean ase of N.4R.P 

patients. 

The prevalence of anti-HCV antibodirs among dialysis patients in Northem .4lberta 

appcars low compared to other diaiysis crnters (Chan et al. 1993: 'iiu rr al. 1993: 

Dussol et al. 1995). In paaicdar. HCV prevdence \vas well below that of the 1 O - 20% 

quoted for North Amencan centres (Alter. 1997). -4s HCV-RNA was nor detected in 

any patient who was anti-HCV negatiue. die data suggest that rend didysis patients 

uith HCV infition are able to mount an immune rrsponsr. Because hi?& sensitive. 

third grneration tests were used to document the presence of anti-HCV antibodies. the 

Iow prevaiencr is udikely to result tkom under ascenainment of infection but rather 

reflects stringnt infection connol practica. 

The fact that 68.2 % (lY73) of the HCV-positive patients had normal ALT Ievels over 

a siu-month period mggens that .ALT caonot be used as a surrogate marker of HCV 

infection in diaipsis patients. With 77 % of positive patients being viremic (HCV-RNA 

detected) and two-&ds having normal ALT levels. a biopsy may be necessary to 

determine whether these patients have Liver injury. 



The finding that 77 % of anti-HCV positive didysis patients had detectable HCV- 

RNA and that serologic positiviv correlated ~ 6 t h  Irngth of üme on dialysis raised the 

question of whether non-infected diaiysis patients were at risk of nosocomial infection. 

and whether specific didysis machines should be drdicated for use by anti-HCV 

positive patients. Severai factors argue against this interpretation: ( 1 ) infection may 

have b e n  acquired for many of these patients before th. began dialysis: (2) simiiar 

prevalence of HCV was seen among the three main hemodiaiysis units: and (3)  there 

was nor a statinicaily significant diKerence in HCV prevalrnce brween didysis 

modalitia. This is consistent wirh other midies that report adhrrence to the universai 

infection control guidelines in a diaiysis population is suff?cient to prevent nosocomial 

trammission of HCV (Jadcrul. 1996: Seme er ut. 1997). Given that badine hfiection 

has been detemhed prospective seroconversion midies can now k conducted to 

verify the issue of nosocorni-d transmÎssion. 

The published literanrre on A - H C V  among patients on dialysis have ataibuted 

tramfusion history. didysis history. previous organ transplantarion and nosocorniai 

transmission as nsk factors (Dmwe et al, 1994: Huai% et al, 1995: Tcrradt et ut. 

1993%: .Uurthy et ai. 1997). Mers have reported injecting dnrg use as an additionai 

risk factor in this population (Stempel es ni. 1993: ladoul. 1996: Periera et ni. 1997). 

Nonetheles there has been a distinct gap in the iiterarure regardhg other potenhal risk 

factors in didytis patients. This study documented previously unreponed Iifewle risk 

factors for HCV infeaion in patients with rend faiIure. 



In the WARP. d l  HCV-infected patients had at leas one risk factor (either a hi*-rïsk 

Iifestyle behaviour or a transfusion hisrory prior to 1990). The majority of HCV 

infkcted didysis patients (> 70%) had èvidence of h i - r i sk  l i f q l e  behaviour(s). 

Bivariate analyses swgrned that those high risk lifestyle behaviours were more 

strongly associated with HCV status than transfusion history. men transfusions prîot- to 

1990. The multiple logistic andysis corroborated this. finding that hi& risk lif-le 

factors remained siqificantly associated wfth HCV status while muitiple transfusions 

prior to 1990 only marginally associated with it suggedng independent effect of 

transfusion-related infection f i e r  controlling for hi$-risk lifatylç behaviours. It 

shodd dso be considered that the relationship betwern hi&-risk lifrstyle behaviours 

and anti-HCV positivity mi& have been underestimated as patients could have 

withhdd this sensitive information- 

This ~ ~ d y  documented the low prevdencr of HCV infection in didysis patients in 

northem Pllberta and described the risk factors. Thorough review of al1 nansfusion 

records and the use of sensitive tests for HCV infection perxnÏtted a vaiid 

assessrnent of the impact of transfusion prior to 1990 on rïsk of  HCV uifection. 

However. the diaiysis population in 1997 probably includes relatively few of those who 

were in the NARP and received transfûsions prior to 1990. Many of those who were 

nansfused prÎor to 1990 (especiallp those muitiply tramfused) would have died As a 

resdt the risk estimates for those transfused prior to 1990 reflects accurately the 

current situation but may underestimate the historicai impact of --on related 

HCV i n f i o n  in this population 



The data sug- that blood transfusions are no longer a risk factor for hepatitis C 

seroconversion and the conml of blood products for the presrnce of anti-HCV 

antibodirs is working in practice. It is w o ~ w h i l r  to note that within this poly- 

transfused population. risk-taking lifestyle behaviour are important predicton of 

hepatitis C nsk. 
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Introduction 

Blood transfusion was commoniy given to patients with end-stage rend disease prior to 

the introduction of recombinant rryhopoietin (Pereira er ul. 1997). Despitr the 

introduction of a varkty of pharmacological agents and geater awenr s s  of r'risting 

and rmerging blood-borne diseases. blood nanstùsions prrsist as an important thrrapy 

to combat anemia and other compIications arising in didysis patients (Ifudu et al. 

1995). 

Most investigations of the relationship between transfusion history and hepatitis C 

statu in didysis popdations have relied on self-reported information (Dussol et ai. 

1995: Knudsen ri al. 1993: Neto et al. 1995: Niu er al. 1993). Self-reported cxposure 

data are vulnerable to recail bias. which threatcns the intemal vdidity of a mdy. 

Retrospective interviews rely heavily on respondents' recall. and otien there are no 

existllig records available for validation of the self-reported exposures (Clark et ai. 

1997). Factors that may infiuence accuracy of self-report IncIude: I ) the importance of 

the cuposure(s) to the individuai. 2) the way the rsposure is d e h d  and its 

interpretation by the participant. 3) the time h e  in which the exposure(s) occm and 

4) the panicipant's knowledge about the rxponne and how precisely it is disclosed to 

the interviewer (Warnecke et a[. 1997: Olson er al. 1997). 

- * 

ïhe  purpose of thÏs paper is to assess the vaiïdity of self-reported transtuston histones 

in diaiysÏs patients. UsÏng data fYom a cross-sectionai midy of a dialysis population 

being invenigated for hepatitis C I n f i o n .  the correspondence between self-reporteci 



transfusion histop and transfusion records was cxplored. Demographic data and 

didysis hisrones were examined in relation to the accuracy of self-reports. The data 

rnay have implications for other midia  involving patients with chronic conditions. 

Method 

Data were raken fiom a midy into nsk factors for hepatitis C infection among the 

Northern ..\iberta diaiysis population- This las a cross-sectional s w e y  of patients 

actively diaiyzÎng on the Northrm Alberta Rend Program ( N . W )  on M y  1. 1997. 

The NARP serves al1 rend didysis patients in northem .Aibena Three hundred and 

thirty-six patients. represenhg ninety-two percent of rligiblr patients aged 1 8 years 

and older provided informed consent The mdy protocoi was approved by the Medical 

Ethics Review Board of the Facuity of Medicine at the University of Aiberta 

Participants and non-participants were comparable for age and gender (appendk 1). 

Participants were inten-iewed by the same interviewer using a quenionnaire (appendiu 

2) cornprishg derno_graphîc. didysis-specific. medicai hîstory and lifestyie variables. A 

cornbinarion of in-person and telephone interviews was unployrd No systematic 

differences were seen between the two interc-iew methods (appendiu 5 )  and 

inteniewees were comparable for age and gender irrespective of inten-iew method 

(appendiu 1)- 

Participants were asked whether they had ever had a blood nansfusion. Separate 

questions enquired about e - o n s  while on dialyàs and aansfusion pnor to 

dialysis. The number of ~ o n s  and their locations were also requested. 



The transfusion records of the University of Nbem Hospital (UAH) Blood Bank have 

bern computerised back to 1988. The UAH Blood Bank records al1 transfusions of 

diaiysis patients in the NARP. rUthough complete transfusion histories were sought 

from the LTAH Blood Bank records for ail dialysis patients. there was Irss confidence 

in the completenrss of these records prior to 1988. Therefore. the present analysis  vas 

limired to didysis patients who enrolled in the ' IMW since 1988 (n=194). The 

accuracy of the self-reports was assessed by comparison wïth the UiVI Blood Bank 

records (i.r.. -sold standardu). Ten of the participants (6 femdes. 4 males) who were 

mrolled in the NN2P since 1988 reported a history of blood transfusion prior to their 

enrollment that codd not be documented in the blood bank records- in d l  cases the 

transfusion occurred outside of the northrni .Ukrta region. When the respondent was 

able to recail both the year and place of aansfunon prior to diaiysis. the vdidity of the 

report was accrpred (i.r-. a m e  positive-). Includrd among these ren participants were 

five who received nansfusions during wgery. one who received a aansfusion 

following a motor vehicie collision. thee who were mnsfùsed after a Caesarian 

section. and one who received a aansfusion as a result of cancer chemotherapy. 

W1th the exception noted directl?; above. participants were classified as me positives if 

the blood bank records and the questionnaires both indicated that a nansfusion had 

been done. T m  nqat ive~ had no record of a nansfusion on either the questionnaire or 

the bIood bank records. False positives reported a mmfhion that was not documented 



by the blood bank. and false negatives had docummtâtion of a transfusion in the blood 

bank records but denied having had a transfusion in the questionnaire. 

Agreement benvern the wo tramfision hiaory measures tvas surnmarïzed by the 

kappa statistic. Chi-square rem were uscd to compare the demobmphic and dialysis 

hinory characteristics of participants who were categorïzed according to the accuncy 

of rneasurement For continuous variables (e.g. age and years on diaiysis). the goups 

were compared using analysis of variance techniques. 

Results 

The mean age of the dîaiysis population (Table 3-1) was 58.9 y-. N m l y  two-thirds 

were males and the mean 1engt.h of diaiysis was Iess than two and h d f  years. .Umon 

si-w-percent of participants were undergoing haemodiaiysis. 

Table 3-1. Description of the Study Population 

Characteristic n = 294 

Age in Years (mean. SD) 58.9- ir 153  

Gender (a %) 

Maies 

Females 

Years of Dialysis (mean, SD) 

Current Diaiysis ,Mode (n, %) 

Pentoneai Did y sis 115 (412) 

Haemodiai ysis t 64 (58.8) 



Cornparison of the two sources of transfusion histories (Table 3-2) showd that 66.0% 

of the participants were m e  positives (1 94E9-t). 6.5% were fdse positives (19/794). 

-1.8% were fdse negatives ( 14794) and 33-8% w r e  mie negatives (67Z9-l). Ovedl. 

the questionnaire data and the blood bank records agrerd for 89 percent of participants. 

Tnr: Kappa statistic was 0.72 (2=12.43. p < 0.0001). indicatino an acceptabk Ievel of 

agreement that was sizAficandy greater than that csprlcted by chance (Fleiss. 198 1 ). 

Table 3-2. Cornparison of questionnaire response and blood bank records for a 

history of a blood transfusion 

BIood Bank Records 
Yes No 
n (%) n (%) 

Questionnaire Yes 193 (93.3 j 19 (22.1) 

Response No 14 6 67 (77.9) 

Of those who had a record of a blood transfusion. 93 percent reported this on their 

questîo~aires ( i - e  sensitive = 0.93) (Table 3-3). Of those who did not have a record 

of a blood transfusion. 78 percent were correctiy classified by the questionnairee In thk 

population with 71 percent havhg a documented history of a blood transfusion 91 

percent of diose who reported a blood nansfusion had a documrnted history (i.r. 

positive predicùve value = 0.91). Eighty-three percent of those who claimed no history 

of a transfusion had no documented evidence of a mndüsion, 



Table 3-3 Validity measures of self-reported transfusion history 

Measure Transfusion since Diabsis 

Sensitivity [ 95% CI 1 0.93 [ 0.89.0.96 ] 

Specificity [ 95% CI ] 0.78 [ 0.67.0.85 ] 

Positive Predictive Value [ 95% CI 1 0.91 [ 0.86.0.94 ] 

'iqative Predictive Value [ 95% CI 1 0.83 [ 0.72 0.90 ] 

The goups were found to d i f k  significantl?; by age and by y c r s  on dialysis (TabIe 3- 

1). The average age of the fdse ncgatives was the highsa and the r u e  negatives the 

lowst  of the four goups. The true nqatives had die Iowest mean number of yean of 

dialy sis. 

Table 3 4  Cornparison of age and years on dialysis for dialysis patients ciassifieci 

by agreement beîween blood bank records (reference) and self-report. 

Tnte False Faise Tme ,kVOV.4 
Positives Positives Negaatives Negatives pvalne 

mean iSD m e a n ~ S D  meankSD rneankSD 

There was a sibpificant association betwen the vatidîty of the self-report and 

education (Table 3-5). The overd Ievel of agreement was --test for those with at 

Ieast some pst-second- ducation- None of the participants with post-secondary 



education were fdse negatives (i-r.. had a docurnented history of a transfusion but 

stated they did not). 

Some of the participants (n=26) were unable to comptete the questionnaires 

themselves. Twenty-four of these had been tmnsfuxd and the proxia were aware of 23 

of them. 

As expecred transfusion was more common among haemodiaiysis patients cornpared to 

those on peritoneai dialysis. Of the haemodialysis patients. 80 percent had a hinory of 

-ion ( m e  positives plus false negatives) compared to 58 percent of the 

pen tond  dialysis patients. Nearly cqud proportions of both groups were misclassified 

by the questionnaire. Only two of the 121 peritonral didysis patients (1.6 %) w e  

unaware of a p a s  transfusion. 

Those who had received a transplant in the past acre more likely to have received a 

blood nansfusion and were more likely to accuraeIy recdl their transfusion history. Of 

those who had not undergone a nansplant 25 percent had received a -ion that 

was not acknowkdged on the qudonnaire. [ R d t s  for other variables are outiined in 

appendiv 6.1 



Table 3-5 Cornparison of dialysis patients classified by agreement beîween blood 

bank records (reference) and self-report. 

True False Faise True 7 

Positives Positives Negatives Negatives 
f .  df 

p value 
n (%) n (%) n (%) n (%) 

Education 

5 Grade 9 

Grade IO - 12 
Post-Secondary 

Proxy Interview 

Yes 

No 

Diaiysis Centre 

Haemodialysis 

PeritoneaI 

T r a n s p h t  

Ylts 

No 

Discussion 

Use of the blood banlc records as the goid standmd' implies certain assumptions that 

may not be mie in al1 cases. It is posnbie. for example. that patients may have been 

uamfbsed wiile on dialysis but outside of northern Alberta This would have dTected 

mainly the rate of fdse posÎtives but may aiso have &meci the mie negatives. Those 

- - 
nith naostunon during didyns but outside of  the NARP would have b e n  won&- 

inciuded as fdse positives while those who were aansfused outside of the NARP and 

did not recd their aansfusion would have k e n  inccrrectiy classifieci as m e  negatïves. 



It shodd be noted that clinical charts were reviewd for d l  participants. It is likely that 

transfusions received outside of the catchment area wouId have besn noted on return to 

the area. Also this anaiysis included only patients who were continuously enrollrd in 

the 'lm since the tirne that the blood bank records were computerised. The 

comprehensive nature of the NX3.P and the blood bank records minimisrd the 

possibility of missing transfusion data. 

The primary outcome of interest in the main study wîs the presence of hepatitis C 

infection. To explore the effect of exposure miscIassifÏcation on the risk estimates. 

hepatitis C statu was compared to transfusion history classified according to the blood 

bank records and the questionnaire responses. Using the blood bank records. die odds 

ratio for hepatitis C infection associated with blood transfusion was 1.87 (95% CI: 0.40 

- 8.83). Using the questionnaire response. the odds ratio k v a s  1.40 (95% CI: 029.6.64). 

This r d t  illustrates the usuai cffm of nondifferentid and independent 

misclassification on a measure of association (i.e. bias towards the nuIl value) (Kelsey 

er al, 1996). 

Of the 36 pro- respondents in this study there uas 96% agreement between their 

recollection of the parricipant's trandüsion history and that documented in the biood 

bank records. This is reassuring in this population that includes a si-gnïficant number of 

older andlor very il1 individuds. iMisclassifÎcation of e-xposures by pr0.q respondents 

has been show to bias estimates of exponae-disease associations (Nelson ei al. 1990). 



üncierreporting of transfusions caused by forgetting may account for the associations 

benveen both age and 1rn-d of time on diaiysis and die validity of the questionnaire 

responses. Wkther this is a result of the impaired neuropsychoIogicd mechanisms in 

the abnormal chernical environment imposed bu rend failure cannot be excluded 

( Brickman et ai. 1996). 

r\lthough the relationship between the vdidity of self-reported nansbion histop and 

rducation level was not mong. the (generdly) bener recail arnong the more hi_&- 

rducated patients underlines the need to communicate clearly information on medicd 

procedures in this population. 

A recrnt inquiry into CanacKs blood nipply noted "few hospitais considaed asking 

patients ro sign a consent form before they were given blood or blood products- 

(Capen 1995). Conceivably within a dialysis sening. where patients sign a one-the 

consent form to dl medicai treamients for their end-stage rend failure. patients may be 

unaware of being nansfuxd whilc haemodiaiying. Given the fmdings presented hee. 

it a p p a s  that epidemiologid investigations (in Canada at IW) into blood-borne 

pathogens acquired by transfusion wiiI1 require mict smtiny of dl available 

- - 
information sources for patient nanstunon histories. ComrnunicatÏng transfusion- 

reiated rislc m u s  be reasoned and based on the best awiiable epidemiologicai 

evldence, 
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A comparatively low prevalence of hepatitis C virus infection in the nonhem .Alberta 

dialysis population has been esjblished. The 6.5 percent prevalence of HCV infrction 

in this population is significantly higher than the 0.15 percent prevalencr detectrd in 

the local blood donor population (Canadian Red Cross Society. 199 1). This su,, moests 

u;insmission modes other than transfusion are responsible for this several-fold 

di fference. 

The use of dedicated diaiysis machines by HCV-positive patients has been suggested 

perïodicdly from snidies where hi& prevalenca has been noted (Neto er al. 1995). 

There uas no strong evidence for nosocornid acquisition of HCV infection in this 

population. Rather it appears that strict adherencr to universai idetion control 

guidelines is sufficient (Jadoui. 1996: Semr et al. 1997'). Given that baselim infection 

has been determined. prospective seroconversion studies c m  now be conducted to 

veri- the absence of nosocomial transmission. 

The risk factor study suggrsted severai routes of transmission that have not been 

reponed preiiously in ciialysis patients. These included well-defined activities such as 

injecting h g  use and inmasal use of cocaine. Other factors that are Iess easily 

defked w r e  dso identifid including househoId contact with a meet cimg user. 

household contaa with a hepatitis ose. se& contact *<th a meet d r y  uxr and 

having been in jail. The lack of comparable HCV data f?om the pnerd population of 

Northem Mberta precludes a determination of whether the dialysis popuiation is at 

especidy hi& risk of HCV infection. Few midies of HCV infection have been 



conducted in general population samples (as opposed to blood donors). Tnose that have 

b e n  done outside of howm areas of hi& endemicity have shown prevdence estimates 

between 0.3 and I .5 percent (Norderd"1~ 1996: Tandon et al. 1996: Vranckv et ui- 

1996). It is Iikdy. therefore. that the prevdence of HCV intkction in Northern Aberta 

is sizgificandy lower than that found in the didysis population. Wr reasons for this 

high prevalrnce in the light of the imponance of hi&-risk Iifrstyie behaviours (vis-a- 

vÏs transibsions) warrants M e r  research. 

In mon imunocompetent persons. HCV Uifection is detected by enzyme 

immunoassay. Amplification of RNA from serum may be necessary to detect infection 

in immunocompromised patients (Cuthbert. 1 994). In the 3 3 6 patients investigated 

within the N W .  there was no case of ami-HCV negativiry coupied with HCV-RNA 

detection suggestÎnp that rend didysis patients with HCV infection are able to mount 

an immune responx culminating in anti-HCV production. This latter fiding- althou& 

beyond the scope of this thesis. wilI be published to assist in the development of 

standardized HCV diagnostic critena 

Wïth respects to the rhird objective of thÏs work the validity of self-reported 

transfusion h i s to .  it has been verified that there is an acceptabk IeveI of agreement 

(hppa = 0.72) benveen questionnaire responses and documented historia. A 

permÏssibIe leveI of prediction w-as aIso demomtrated (PPV4.91. NPV 4-83} .  Given 

these findïngs the internai vdidity of the main prevdence and N k  factor srudy is not in 

question. .An important epidemiolo@cai methodologicai consideration. that of expontre 



misciassification, \vas confrrmed herein to bias the m e m e  of association to the nu11 

hypothesis. The concem regarding self-reported transfusion hiaory was venfird by this 

observation. Consequendy. die extra expense and time in ascertaining accurate patient 

transfusion histories based on best available information was well justified. 

Exploring the discrepancies benveen self-reports and documented transfusion histories. 

reitrratrs the need to comrnunicate clearly medical interventions in chronicalIy il1 

patients. Additionally. ir advocates that future studies into transfusion acquired blood- 

borne pathogens need to utilize dl available information sources on exposure histories. 

The Iow prevdence of HBV (1 2%) in this population can be armbuted to the rigorous 

HBV vaccination protocols. Prevention of HCV infection by vaccine developmrnt is 

proceeding. ï h e  main antigenic differences in hepatitis C. particdady in the rnvelope 

region due to ongoing viral mutation. means that a polyvalent vaccine ~ i 1 1  be required 

(Dusheiko er ai. 1996). 

The long-term morbidity and mortdi. fiom HCV infection in this popdation has yet 

to be documented Natlnal history studies are complicated by the Iargely qmptomatic 

onset of infection and the inability to reco-de acute HCV infection. Patients with 

chronic HCV infection u W y  have a slowly evolving diseascr over years and decades 

with few spontaneous recoveries (Kiyosaua er ai. 1990: Mattsson er al. 1993). C m n t  

matment options for chronicdy Înfécted didysis patients offers littie hope. and the 

long-trrm consequences of any treatutent choice on the course of the hier disease. 



uansplmt rejection rates and patient survivd need to be eialuated (Pereira et al. 1997). 

The value of a detailrd euplmation of the possible complications from interferon 

treatment is ofien neglected. as there is so Little to gain from (current) therapy. The 

explosion of new and ofien incomplete information about the diagnosis and treatment 

of chronic hepatitis C poses this dilemma in a large pan (Izopet et al. 1997). 

The wide media coverage of infectious diseases over the pan decadr has highlightrd 

the importance of effective risk communication. Communicating about risk of 

uifectious diseases is essential to avoid or rninimize unw-arranted fear. and to engage 

health provÏdea and the public in decisions about ri&-behaiiour modification ( G l a r ~  

cr aï. 1996). There is littic doubt that the Krevrr Inquiry into the blood -stem has 

improved the Canadian population's understanding of hepatitis C (Spwgeon 1997: 

Hoey. 1997). Unfortunately the same cannot be saÏd for ailaying the fears and distnist 

with the nation's blood supply. Despite several decades in which dl hralthy aduits 

have ben rncotmged to donate blood repiarly. the moa recent decade has made it 

obvious that donations are no longer welcomed from the entire community. The 

involuntary risk of infection through blood aanmin 
- - 

ons is in the public conscioumess 

and has irrevocably changed the landscape of public health p o l e  in this country. 

It is cniciai to realize that perceived risk wiU m e r  fiom the objectiveiy quantified r ÏsL  

The inlention of this work was to put specific risks in perspective. and to aIIow for 

informeci decinon making in medical care and public health. 



HCV as a public hedth issue requires informed leadership and resourcs - research 

into the n s k  and r~echanisms of infection transmission, and a commitment to 

cducation and clinicd research in d l  aspects of this difficdt area. 
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Studv Population 

416 Patients active on July 1st 1997 

I 
f 

5 transplanted, 25 deceased, 
a 

20 unable to provide IC 

366 Patients ~ l i s b l e  for Study 

24 Patients could not be contacted, 
b 

6 Patients refused to participate 

t 
336 Patients Entered 

b 
(Response Rate 92%) 

6 patients refused intemews, 
but allowed access to medical 

accessed 
C 

records 

C 

330 patients interviewai 
& medical records 

Telephone Interviews 

Cornparison Group Gender (pvaiue) Mean Age in Years (p-value) 
a 

EligîîIe vs. IneligibIe Femdes: 399% vs, 419% (p = 0.8 1) 63.4 vs- 572 (p = 0.03) 
b Femdes: 3996 vs. 37O.h (p = 0-52) 57.4 vs- 33  (p = 030) Responders vs- Non-Responders 
C 

htervÏewed vs- Not4nterviewed Fmaies: 40% vs, 2096 (p = 0.47) 573 vs. 54.0 (p = 058) 
d 

Telephone interviews vs. In-Person 
interviews Fernales: 42% vs, 38% (p = 0-49) 56.4 vs, 58.3 (p = 027) 

C 

Pro'iy htervïews vs, Non-Pro-q 
iatm-ews Femaies: 449% vs, 39% (p = 0.60) 66.8 vs- 56.7 (p = 0.00 1) 





HCV DIALYSE STUDY - PATIENT INTERVIEW QUESTIONN,4IRE 

Thank you for agreeing to participate in this study and thereby hdp us to understand 
about Hepatitis C. F i m  1-11 ask -ou some personal details about your background and 
dialysis history. Al1 your responses will be held strictiy confidentid and no one other 
than myself wîll have accrss to the information you providr. Would o u  Iike to smn 
now? 

BACKGROUND INFORMATION 

Patient's 'lame : 
last name othcr names 

- - 
Date o f  Birth : Gender : Maie - Femaie 

Countp o f  Birth: 

- - - 
Ethnic Background: , Asian - Aboriginal , Caucasian - - Mer: 

- - - 
Kighest LeveI of - Elementaxy - Junior Hi@ Senior Hi$ 

- 
Education: , Post-Second- 

Occupation (longest duration): 

Dialysis Centre : 

DIALYSIS HISCORY 

Have ?ou ever been on dialysis in another country ? 

For how many years have ?ou been on diatysis ? vears 

How many times per week do you spend on dialysis ? 

Were any o f  these b tood transfirsions outside of Canada ? 
ot'hiis~ on d ia i~~is~  

Were any of these b Iood transf&ions before 1 990 ? 



Number 

MEDICAL HISTORY 

Have you sver received donor organsltissues 3 

If yes. please speci@ orgn(s)/tissue(s) & year(s): 

- 
Yes 

- - 
Have you ever had surgery under general anaesthetic ? - Yes -No 

1 f -es. piease specify surgery & date(s): 

ff ave you ever had endoscopie investigations ? 
ttmmination oflung b ladder. stornach. bowel. joints etc., 

- 
Have -ou ever had dental surgery ? , Y s  

If yes. please specify type & year 

Prior to srarting dialysis. were you ever toId by a doctor that you have : 

Heparitis Infection 

Jaundice 

Abnormaf Liver Function 

Have .ou ever received hepatitis vaccination ? 

Pnor to dialysis did ?ou ever receive a blood transfirsion ? 

- 
- Yes 
I 



If yes. please specie cirylcountry : 

- - 
t f ?es. was the blood transfiision(s) before 1990 ? - Y s  -No 

Num ber 1 
Have you ever had acupuncture treatment ? 

- - 
Yes -No 

When : 
C 

OTHER PARESTERAL RISK FACïORS 

- - 
Have you ever ben paid to makc a b tood donation '? -No 

tf yes, plirase speci- cip/country/year : 

- - 
Have you ever had any injection of any kind for medical - Yss -No 
or immunisation purposes in a deveioping country ? 

- - 
Have you ever had a tattoo ? - Y s  -No 

- - 
Have you ever had any ear piercing ? , Yes -No 

- - 
Have -ou cver had m y  body piercing *? - Y s  ,No 

OTHER RiSK FACFORS 

Do o u  have any family membes with a history of hepatitis ? 

Have you ever had any household contaa with a known hepatitis case ? fother t h f i &  



Retationship : 

- - 
Have you ever worked in a healthcare fadi- or nursint home '? - Yes -No 

- - 
If yes. did you rver have any nredIestîck injuries ? -Y- -No 

SENSITIVE QUESTIONS 

The next few questions are of a sensirive nature and you are free to not annver them if you 
wish. If you decIine to ansver them your continuing medical care will not be atTected in any 
way. Your answers will be identifiable to the researchers. but to no one else. because of our 
cornmitment to confidentiaIiry. Woutd you Iike to continue? 

- - 
- Yes -No i h n k  o u  fur participaring 

- - 
Have you ever srnoked cigarertes ? - Yes -30 

- - 
Do you currently smoke cigarettes ? - Yes -No 

- - 
Have !ou ever used marîjuana (hashish. pot  bpss) ? - Yes -No 

Have you ever injected street dmgs ? 

Have you ever used cocaine ? 

Did you share needles ? 
- - 
, Yes -No 

Did you share srravs '? 
- - 
- Ya -No 

Have you ever had any househoId contact with someone with a hîstory of street drug use '? 

- - 
Have you ever had any sexuai reIationships ? - Yes -No 

- - 
Are you currend y sexually active ? , Y s  ,No 

Have you ever had seuai contact with someone who had hepatitis? 



Have you ever had an' sexual contact with someone who used nreet dmgs ? 
- - 

Yes ,No 

How many fifetime different sema1 partners have !ou had ? Num ber = 

- 
Have you ever had a sexuaIIy transrn itted disease ? Yes :No 

- - 
Have you ever been required to spend time in jai l3  - Y s  -No 

Have ?ou ever participated in any rituals involving the exchange of blood '? 
- 

Yss 

Thank You for Participarinp rit the Studt. 





D 

3 

a 

m 

patients 

Gender 

& df 
p-value 

Telephone 
interview 
n (%) 

Female 

In-Person 
interview 
n (%) 

.4ge 

Ethnîcity Asian 
Yative 

Caucasian 
Others 

In Canada Birth 

Education 5 Grade 9 
Grade 10 - 13 

Post-Secondary 
'Refleas the e&;c divers- of the Edmonton city population where the 
that were interviewed in-person resided. 

TeIephone 
interview 

n (Oh) 

In-Person 
interview 
n (%) 

X2, df 
p-value 

Dîaiy sis 
Modality 

Peritoneai 
HernodiaIysis 

Both 
Hemodialysis 

Peritoneal interview 
Totai Hours 

Hernodiaiysis t- 
Positive 

1 1 / p < 0.005 
* In-person interviews are predomuiantiy with in-patients on hemodiaiysis three times a week 
PD patients are out-patients who have ciinid appoinûnents every 6 weeks and hence iess 
accessible. and rhus predominate the telephone interview p u p .  The HCV status reflects the 
difference in prevaience wati respects to diaiysis rnodaiity, 



Transfusion Historv 

1 Blood & Blood 
1 Products 
i Before 1990 

Blood & Blood 
Prod acts 

Before 1990 

Total Units 
Transfnsed 
(Btood Bank 

Records) 
Units 

Transfuseci 
Before 1990 
(Blood Bank 

Records) 
*Reflects the si 

Questionnaire 

Questionnaire 

BIood Bank 
Records 

BIood Bank 
Records 

Telep hone 
interview 
n (%) 

103 (75.7) 

36 (26-5) 

89 (65.4) 

9 (6.6) 

47 (34.6) 
56 (265) 
14 (103) 
39 (28.7) 

In-Person 
interview 
n (%) 

157 (80.9) 

X2, df 
p-value 

139. 1 df 
0 -26 

1 3 - 1  df 
038 

4.6,1 df 
p < 0.05" 
0.75. 1 d f  
039 

Never 
1-4 
5-9 
2 10 

iificantly hi@er transtùsion requirements among patients on HD. 

127 (93.4) 
5 (3.7) 
1 (0.7) 
3 (32)  

t 76 (90.7) 
7 (3.6) 
3 (1.5) 
8 (4-1) 

138.3 df 
0-7 1 



Medical Historv 

Possibly related to the  transhision history and added morbidity of HD patients 

Refi ecting ethniciv differences to oraVdenta1 health 

In-Perm n 
interview 

n (%) 
26 (18.6) 

31 (16.3) 

14 (7.4) 

12 ( 6 3 )  

1 1 1 (57.8) 

1 O0 ( 5  1-81 

I 

Telephone 
interview 

n (*/O) 

Other Parentera1 Risk Factors 

Previous Hepatitis Infection of any ppe  

Transplants 

Jaundice 

Abnormal LFTs 

Hepatitis* 

Endoscopies 

Dental Sargery 

1 Telephone 

.Medical treatment in 13 (9.6) 
a developing nation 

Ear Pie- 48 (35.3) 

Y s  

Yes 

Yes 

Yes  

Yes 

Yes 

Body Pierûng Yes 1 (0-7) 

28 (20.6) 

8 (5.9) 

4 (3-9) 

3 (23) 

71 (53.6) 

103 (75.7) 

L 
Tattoo Yes 9 (6-6) 

Paid Blood Donation Yes 2 ( 149) 

In-Person 
interview 
n (%) 

x2, df 
pvaiue 

0.1, 1 df 
0.77 

0 1 df 
p < 0.1 

I 

0-6, I df 
0-44 

I 

Fishers Exact 
0-65 

18 (9.4) O.S. 1 df 

Fishers Exact 
0-17 



Lifestyle Risk Factors 

interview pvalue 
n (%) 

Telephone 
interview 

Ever Smoked 

Currently Smoke F Yes 

Yes 

1 Marijuana Use Yes 

Cocaïne Use r---= 
Injecting Drag Use I Yes 

Househoid contact 1 Yes 
mth s ~ u t  

Sexual contact 
wîth S D U ~  

HousehoId contact 
with a known 
hepatitis case* 

Sexual contact with 
a known hepatitb Yes 

case* 
STD History 

Sexual Partners I None 
One 

Multiple 
Yes 

6 (33) 
102 (55.4) 4-1.2 df 
76 (4 13) 0-13 
19 (1  1.0) 5.9, ldf 

p < 0.05 
3 (1.6) Fishers Exact 

037 
4.1. 1 df 

62 (323) 0-04 

r 

High Risk W i l e  
&haviOu;* 

Nnmber of W h  
Risk L X i I e  
~ehav iour8  

Yes 30 (93.1) 

* Hepatitis Case of any type 
* Esluding Marijuana Use 

~neer   nt j User 





Dialvsis Historv 

r 
Gender 

Age 

Ethnicity 

r 

Birth 

Edumtion 

Hepatitis C 
positive 

Hepatitis C 
positive 
n (%) 
7 (3 1.8) 

4 ( 18.2) 
17 (773) 

t (4.3) 

2 (9.1) 
1 (4.5) 
18 (81.8) 

i (4.5) 
18 (81.8) 

Female 

18-39 
JO - 59 
60 -+ 

Asian 
Native 

Criucasian 
Others 

In Canada 

5 Grade 9 
Grade IO - 12 

Post-Secondam 

Time 
On 

DiaIysis 
History of 1 DiaIysis 

l .Modaliîy 
Modality at 
in temiew 

Total Hours of 
Haemodialysis 

EIevated ALT 
in Iast si.. 
montfis 

Kepatitis C 
negative 

1 Under? years 
2-  5years 
4-years 
Peritoneal 

Haemodiaiy sis 
Both 

bernodial ysis 
Peritoneai 

none 
< 600 hours 
600 -1300 
1300 - 3800 
2 2800 

Yes 

X2, df 
p-value I 

Hepatitis C 
negative 

n (%) 
135 (39-8) 

47 (15.0) 
1 O ( 3 5  
165 (52.5) 

X2, df 
p-value 

I 

0.55. 1 df 
0.47 

x2 trend = 102 
p < 0,005 

;(' trend 
p = 0-12 

3 (13-6) 
12 (54.5) 
7 (3 1 -8) 

51 (163) 
21 (6.7) 
227 (72.3) 
15 (4.8) 

2 16 (68.8) 

1 04 (3 3 -5) 
126 (40.6) 
80 (25.8) 

1.1.3 df 
0.78 

I 

1.7, 1 df 
020 



Transfusion Historv 

Hepatitis C 
negaîive 
n (%) 

Hepatitis C 
positive 
n (%) 

X2, df 
p-value 

BIood & Blood 
Producîs 

Before 1990 F Ouestionnaire 
Questionnaire 

1- 
Producîs 

Btood Bank 
Records 

BIood Bank 
Records Before 1990 

Total Units 
T r a n s f d  
(BIood Bank 

Records) 
Units 

T r a n s f d  
Before 1990 
(Blood Bank 

Records) 

BIood & Blood 
Products 

'lever 
1-4 
5-9 
2 I O  

Never 
1-4 
5-9 
2 10 

Blood Bank / 
Transplant 

BIood Bank / 
Transdant Before 1990 

Total Units 
Transfased 

(Blood Bank / 
Transp Iant) 

Unie 
Transf~stxi 
Before 1990 

(BIoo8 Bank / 
Transp iant) 



Medical Historv 

Transplants I Yes 

Jaundice Y s  

1 

Hepatitis* 

Endoscopies 

* Previous Hepatitis Infection of a 
LFTs = Liver Function Tests 

Y es 

Y= 
. 

positive negative 

Dental Surgery 

Other Parenteral Risk Facîors 

Ya 

Acupuncture Yes 
I 

,Medical 
treatment in Yes 
a developing 

nation 
1 

Ear P i e r c e  Yes 

1 

Body Piercing Yes 

Tattoo Yes 

Paid Blood 
Donation 

Eeaithcare Work 

X29 d f  
pvalue 

133, Idf 
p < 0.005 

Fishers Exact 
0.49 

Fishers Exact 
0.74 

Fishers Euct 
0 3  

0.71. i df  
0.40 

0.89, 1 d f  
034 

Hepatitis C Hepatitis C 
Positive Negative 

xZ9 'if 
pvalue 

n (%) n (%) 

0 - 7 3  1 d f  
0-30 

Fishers Exact 
O -88 

6.6,l df 
p c 0.05 

Fishers Exact 
0-88 

Fishers Exact 
0.8 1 



Lifesîvle IRisk Factors 

Hepatitis C 
positive 
n (%) 

15 (68-2) 

Hepatitis C 
negative 
n (%) 

2 12 (68.8) 0.004 1 df 
0.95 

13 1 df 
0.4 1 

15.4.1 df 
p < 0*001 

Fshers E-xact 
p < 0.000 1 

Fihers E-xact 
p < 0*0001 

Fîhers Exact 
p < 0.01 

Fishers E-xacî 
p < 0.0001 

FÎshers Exact 
p < 0.001 

1 Cu-rredy Smoke I 
1 

Injecting Drug Use 

Household contact 

Marijuana Use 

L 

Sesual contact 
with S D U ~  

Household contact 
with a known 

Y es 

Cocaine Use 

hepatitis case* 
I 

Sexaal contact with 
a known hepatitis 

case* 
STD History 

Y es 

Fîîhers Exact 
p < 0.001 Yes 

Fishers Evact 
0.14 

Yes 

Fiihers Exact 
p < 0.00 1 

Fishers Exact 
0.18 

14.6,1 df 
p < 0,0005 

EZgh Risk Ltfestyle 
~ehavioar+ 

Nnmber of High 
Rlsk LifistyIe 
~ehavioucs* 

High Risk Lifistyie 
~ e h a v ï o p  

Nomber of High 
Risk Lifesty le 
&hanou2 

Yes 

Yes 

Case of any p-pe Drug User Marijuana Use 





The model building process outlùed below was conducted using LogXact for 
Wipdows 2.0, CYTEL Software Corporation 01992-96- This package uses exact 
methods in the analysis of highly unbalancecl datasets (few number of 
outcornes) that do not meet the asymptotic asstnnptions of logistic regression, 
The computationally cosiplexity Mth exact inference exceeds the memory limits 
of most cornputers and h ~ c e  its use is linited to the final stages of model- 
b u i l à h g  (fewer covariates) . 

Variable Definition 

AGE2 
DYEARS2 
BESTBT9 0 
B9 0- 
-SE 
HDHRS2 
NERFS2 
HCHEP 
TI[PLANT 
TaPLNT9 O 
ALT 
BESTIJTX2 
MSEXPART 
EDu3 
BESTBT 

= 18-55 yrs vs. 56 yrs and over 
= length of t h e  on dialysis (less than S p s  vs, Syrs h more) 
= transfusion before 1990 (P/N) 
= # of units transfused before 1990 ( 4  units or less w. 5 + )  
= nxarij-  use (Y/N) 
= hemodialysis hours (less than 1300hrs vs. 1300hrs plus) 
= high-risk lifestyle behavio= (O/l HRLB vs- 2+ ERLB) 
= household contact with a h o w n  hepatitis case (Y/N) 
= organ -lant (Y/N) 
= organ transplant before 1990 (Y/W 
t se- alAnine Aminotransferase (normal vs. elevated) 
= # of units transfused (4 units or less vs- S+) 
= d t i p l e  sexual p m e r s  (YIN) 
= education (post-secondary vs - grade l2 6c lower) 
= blood ttansfusion (YIN) 

Kodel : 
H~dGE2+DYEARS2+8ESTBT9O+B9O~+~SE+HDBRS2+NGRFS2+HCBEP+TaPLANT+TaPLNT9 
O +AtT+BBSTü'i!X2 +MçgxpART+EDU3 +BESllBT 
Xumber of Observaiions : 308 
Num.bez of Groups : 187 
Sikelibood Zacio Statistic : 336.6802 on 17 àf 



< - - - - - - - - -  
TYPE ODDS XATIO 

Asyrratotic 5.0454 
ksymotocic 2 . 4 4 2 5  
Asymototic 2. 5019 
Âsyqcotic 1.3125 
Asymotocic 2.3960 
asyqcotic S .  8719 
As~mrptotic 3,3434 
~ c o t r c  0,3292 
Asyqtocic T, 5755 
Asyqtotic 1.4706 
Asymototic 2,2738 
A s y n q t o t i c  0 ,7999 
Asyqtotic r . 9 3 7 2  
Aspptotic O. 6646 
W t o t i c  1,4122 
Asymatotic O.OOi8 





CONST 

TYPE ODDS FAT10 
iissymototic 4.7575 
~ ~ t o t i c  2.5041 
Aspcotic 2.7705 
X s - ~ t ~ C i c  5.8654 
.Aqiqcotic 2.7202 
A s p t o t i c  0.3114 
Asymptotic 2.9623 
Asynrototic 2.0522 
m t o t i c  3 -3847 
Asymotctic 0.0037 

55.3% CON? 
1.1236 
0.7406 
0.7349 
2.0477 
o .  a589 
3.0462 
0 -4053 
O .GO88 
O. 9447 
0.0007 

2*1 - SIDE13 
3,0342 
0.1357 
il. 2323 
3.0019 
Cl.0857 
0.2310 
0,2846 
0 - 2 4  62 
0-3883 
0.3000 

? A M =  ESTIMATION - - - - - - - - - - - > ?-VALUE 
SE(3E'ïA) 95.0% CONF. I-SEXVAL J,*i SZDED 

NA 1.2538 20 -7823 0,0312 
?lA 0 -4432 4 -0521 5 -0627 
NA 0,7712 10,8253 O ,  1154 
.G : .ô884 1 4 - 5 3 4 3  Ci. Cl025 
X.24 0,9314 9,0022 O * 1010 
NA O -1861 2.2337 0,4887 
X.A 0 -6C04 5.5606 O -2590 
?W 0.7762 4.8154 O. 2167 
.mi O ,0008 C. 3189 0.0000 



ODDS -TI0 
3 - 4 3 7 5  
2 - 6 8 4 6  
3 -1432 
5 . 7 3 6 4  
2 ,5260  
2,6184 
0 .0025  

.rc. - =ZPt TYPE ODDS =TI0 
AG22 .4symptotic 4 - 4 2 2 1  

Exact 4 -2932 
D F E 2  A s y m o c o t i c  3 ,3255  

%ct 3.1529 
390 t r ; rU  ;isy;nocotic 3 , 8 5 9 0  

&cc 3 ,6752  
.==S2 ;Lsymocot ic  4 .8157  

Exact 4 ,  5 1 5 0  
ECEEEP Asymptotic 2,6982 

Bcact 2,5867 
CONST A s y l p t o t ~ c  0 -0076 

45.9% CONF. INTCRV'AL 
1.T634 L6 .80L7  
2 . 3 5 6 1  ZS.0340 
l, 1137 4.9328 
0.4332 13,7894 
T.0572 14 ,3749  
0,8395 L6.lfZ4 
1.5775 14.7010 
1 .3076  1 5 . 8 5 4 8  
0,8877 8,2014 
0 -7264 8,5980 
3,0022 3 .0274  

AGE2 A q q x o t ~ c  
Exact 

DYEARS2 Aqmptctic 
Exact 

B90üTX2 w t o t i c  
Exact 

NERFS2 A s p p t o t i c  
Exact 

CONST .4symptotic 

KOSMRR-LEmSHOW TEST:" 
RStatistic=m 3,644 

4,9802 
4 -8SSS 
3,8284 
3,7039 
4,1552 
4 , 0 2 s  
5,1724 
4,9535 
O ,0083 

"on" 3 

"on" 9 





h h h  

3 %  = , Y , & Z  
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TEST TARGET (QA-3) 




