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ABSTRACT

Approximat ely 240,000-300,000 persons are infected with hepatitis c virus (HCV) in

Canada. However, there are no data on hepatitis C incidence, clinical features and

management in canadian First Nations (FN). The present study examines the incidence

and demographics of HCV in FN and non-First Nations (non-FN) persons and evaluates

how HCV-infected Manitobans in these two subpopulations use the health care'

Objectives:

1. To describe the incidence of hepatitis c (HC) by comparing rates and demographics

of HCV infection in FN and non-FN populations'

2. To compare the clinical features between HCV-infected FN and non-FN individuals'

3. To compare health care ïesources utilization (1) between FN and non-FN individuals

with hepatitis c and (2) between hepatitis c cohort and the general population'

Methods: Multiple administrative and public health databases were linked to develop a

comprehensive Hepatitis C Research Database. Between 111lT99I and 31'11212002,5018

HCV-positive Manitoba residents were identified. The demographically-matched

population control cohort was drawn from the Population Registry' Demographic and

clinical information, hospital separations, physician office visits, prescription drugs use'

etc. were compared between FN and non-FN pefsons with HC as well as between HCV

and non-HCV cohorts.

Results: FN persons with HC were

infected persons. While risk factors

more often female and younger than non-FN HCV-

for the progtession of HC to cirrhosis were doubled

iv



in the FN group, decompensated disease and mortality were the same in both groups. FN

persons with HC had higher rates of health care use overall (hospital and ambulatory

care), but lower rates of liver disease-related health care use compared to non-FN persons

with HC. Finally, FN patients received antiviral treatment less often than non-FN

patients.

Conclusions.' The results of this study confirm that the rates of HC are higher among FN

compared to non-FN persons yet liver disease-related care was less frequent among this

group despite similarities in clinical features. Persons with HC used more health care

compared to non-infected Manitobans. The created database facilitates designing

subsequent projects to further examine HCV in Manitoba, to forecast the future burden of

the disease, and to formulate specif,rc health progïammes of prevention and care.
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CI{A.PTERONE BACKGROUND

1.1 VInal HBPauus

Viral hepatitis (VH) is a broad term for an inflammation of the liver caused by a viral

agent. The resulting infection can be acute or chronic. The disease can be asymptomatic

or it can manifest itself in àrange from mild to fulminant form. Overall, viral hepatitis is

one of major causes of hepatic morbidity and mortality. There are eight hepatotropic

viruses recognized and described to date, and 5 of them are the viral hepatitis viruses - A,

B, C, D, and E. Of these, hepatitis A, B, and C viruses are the most important, both in

terms of the magnitude of spread and the severity of the diseases they cause. Many

millions of people are affected by viral hepatitis each yeal. The World Health

Organization (WHO) estimates that nearly 1.4 million cases of hepatitis A occur in the

world yearlyl. It is estimated that 350 million people are chronically infected with

hepatitis B virus (HBV) worldwide, and another 180 million people are chronically

infected with hepatitis C virus (HCV¡2'3. There are 4 million acute clinical hepatitis B

cases worldwide and an estimated three to four million people become newly infected

with HCV each year3,o't. The significant numbers of chronic viral hepatitis g and C

infections contribute greatly to the overall disease burden. Liver diseases rank twelfth

overall as the cause of death in the USA and 1l'h in Canada6-7 . Moreover, according to a

Global Burden of Disease study, almost 1.3 million deaths in the world are attributed to

cirrhosis of the liver (779,000, ranked 13t5 and liver cancer (50i,000, ranked 22"d¡ ín

1990. Almost two thirds of these deaths (820,000) were due to chronic hepatitis B and C

viral infectionss-e. By 2002, the number of deaths from liver cancer increased by almost

Z5yo to 618,790. Deaths from liver cirrhosis numbered 786,433, and another 156,265



deaths were directly attributedto hepatitis B and C (103,051 and 53,2I4 respectively)l0

(Figure 1.1). However, there are greatregional variations in the deaths from hepatitis B

and C (viral hepatitis-related cirrhotic deaths excluded). In Africa, South-East Asia, and

the Western pacific regions, deaths from hepatitis B outnumbered deaths from hepatitis

C. In Europe, the numbers were similar with slightly more deaths directly attributable to

hepatitis C than hepatitis B (4,461 and 4,601 respectively)' In the Americas, there were

25yo more deaths from hepatitis C (7,237) than from hepatitis B (5,702)to. Mot.ou.t,

HCV is responsible for 50-76%o of all liver cancer cases and two thirds of all liver

transplants in the developed world3.

Figure 1.1 Global Burden of Disease: Deaths, Year 1990 vs' 2002

Year

o Liver cancer@ Cirrhosis o Hepatitis B n Hepatitis C

Source: Murray CJL and Lopez AD. Mortølity by cquse þr eight regions of the

world; Gtobat Burden of Disease study, 1997 and WHO, Revised GBD 2002
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1.2 VInal npp¡.urIs C

Viral hepatitis C is an inflammation of the liver caused by the hepatitis C virus, which is

transmitted through direct contact with infected blood. People who received

contaminated blood and blood products (effective testing of the blood supply was

instituted in 1990), and those who use illicit drugs and share injecting equipment are at a

particularly high risk for contracting hepatitis C. Infected blood may also enter the

bloodstream through skin cuts, punctures, or tears (e.g. tattooing or body piercing,

sharing snorting equipment and some household items such as razors or toothbrushes,

etc.), and this too may lead to infection with the hepatitis C virus. Vertical (mother to

child) transmission and, to some degree, sexual transmission also occur. The onset of the

disease is, for the most part, asymptomatic; but once established, chronic infection can

cause persistent inflammation of the liver, called chronic hepatitis C. It is characterized

by the continuous presence of the hepatitis C virus in blood, which can be detected by the

test for viral RNA. The disease caL eventually, albeit slowly, progress to various degrees

of hepatic fibrosis (which interferes with normal liver function) and to advanced liver

disease (such as cirrhosis). In some cases, those with cirrhosis will progress and develop

various complications of cimhosis, liver failure, or hepatocellular carcinoma (HCC),

sometimes referred to as liver cancer. The severity of the disease, though, varies greatly

from person to personll, and there are no reliable predictors as to who will progress to

end-stage liver disease and who would have only a mild condition or no clinical disease

at all.



For years, up until its relatively recent discovery (hepatitis C virus was identified only in

198912), the disease caused by this virus was known as "non-A, non-B hepatitis" (NANB)

or sometimes referred to as "post-transfusion hepatitis". As the "old" name suggests, it

was a form of hepatitis occurring in transfusion recipients, and it was different from other

known forms of viral hepatitis (hepatitis A or hepatitis B)e. With the discovery of HCV it

was shown that al least 90o/o of the NANB hepatitis was, in fact, hepatitis C.

In the past two decades, chronic hepatitis C virus infection is rapidly becoming a major

health problem in the world, and Canada is no exception. Thus, the Expert Panel on

Hepatitis C Epidemiology in its 1998 report recognized the significant burden hepatitis C

imposes on our health care system, and more importantly, outlined the potential of this

disease to considerably increase its burden in the near future'3. The Panel provided

predictions of the hepatitis C burden in Canada from 1999 up to 2008 (Table 1.1)' While

noting that only 30o/o oî infected Canadians are aware of their infection, the model

predicted the increase in incidence of cirrhosis and prevalence of end-stage liver disease,

which would double in 10 years, while deaths from liver failure and liver cancer (HCC)

would increased by 140% and70o/o respectively (Ibid).



Table 1.1 Predictions of HCV Burden in Canada (1999 - 2008)

1999- 2003 2008

MIIo HEPATITIS Px 164,278 135,926 106,556

I*+

Clnnsosls P 20,223 29,130 39,312

I 2,974 3,771 4,120

ENp-srRc¡
LIvpR DISEASE

P 2,366 3,575 5,555

T-
HeparocsLLULAR
CARCINOMA

P

I 313 393 s34

LrveR
TRANSPLANTS

P

r 2r7 316 610

LIvpn DEATHS P

r 629 904 1,522

P- prevalence, I-incidence

*Annual prevalent cases, ** Annual incident cases

Source; Division of Btood-borne Pathogens, Health Canada" Report on the

Meeting of the Expert Panel on Hepatitis C Epidemiology, June l7-18, 1998.

The same Expert Panel acknowledged the difficulties in obtaining relevant epidemiologic

information, since very little of it was published or readily accessible to investigators.

This is even more evident in relation to Canada's Aboriginal populations. There have

been some research data suggesting that Inuit and First Nations Peoples may have the

highest prevalence of HCV infection of all the various ethnic populations of Canada but

lower rates of treatment of their chronic infection. Compared to Caucasians, Canadian

First Nations people may have higher rates of spontaneous clearance of hepatitis C virus

following initial infection. While a few Canadian studies explore the question of the

prevalence of HCV infection in Canadian First Nations, much less is known and



published about the natural history of the disease in this segment of the Canadian

population.

1.3 AsonlcINAL AND Flnsr N¿.uoNs PoPULATUoNS

While there is no singie definition of what it means to be indigenous, two general

characteristics stand out: a population with 'an ancient relationship with a defined

territory' and with an ethnic distinctiveness from the surrounding populations and

dominant culture of the countryla. The term "Indigenous people" can be applied to

Aboriginal people internationally as well as to the Aboriginal people of Canada. It is

estimated that indigenous populations account for at least 5000 distinct peoples in over

72 countnes but they represent fewer than 6Yo of the world population''' On th.

intemational level, the size of indigenous populations varies. For example, the Maori

account for l4o/o of New Zealand's total population, while Canadian Aboriginal peoples

comprise 3.3% of the country's population. ln 200I, Aboriginal peoples accounted for

2.2% ofAustralia's population and for 1.5% of the population of the United Statesr6.

There are many similarities which between indigenous people and indigenous societies

despite their differences in both culture and geographic location.

',Aboriginal people" is a collective name for the original peoples of North America and

their descendants. Aboriginal peoples have occupied the territory now called Canada for

thousands of years. The Canadian Constitution recognizes three groups of Aboriginal

people - Indians, Métis and Inuit (Figure i.2). These are three separate peoples with

unique heritages, languages, cultural practices and spiritual beliefslT'18.



INDIGENOUS
PEOPLE

Canadian
Aboriginal peoples

Frnsr Narrons

Non-registered or
non-Status Indian

Registered Indian
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Treaty Indian

Registered Indian
without Treaty Status

Figure 1.2 Cnnadian Aboriginal Peoples

First Nations (or First Nations peoples) refers to the Indian peoples in Canada. The term

"Indian" (as used in the Indian Act), collectively describes all the Indigenous people in

Canada who are not Inuit or Métis. There are three categories of Indians (or First

Nations) in Canada: Status Indians, Non-Status Indians and Treaty IndianslT.

. Status Indians are Indian (First Nations) persons who are registered under the

1876 Indian Act. The Act sets out the requirements for determining who is a

Status Indian. Individuals who are Status Indians may also be Treaty Indians.

. Treaty Indians are Status Indians who belongs to a First Nation that signed a

treaty with the Crown.

. Non-status Indians are people who consider themselves Indians or members of a

First Nation but whom the Government of Canada does not recognize as Indians



under the IncJian Act, either because they are unable to prove their status or have

lost their status rights. This may be because their ancestors were never registered,

or because they lost their Indian status through discriminatory practices in the

past.

The lnuit are the Aboriginal people of Arctic Canada. They have traditionally lived above

the tree-line, primarily in Nunavut, the Northwest Territories and the northern parts of

Labrador and Quebec.

The Métis are the third distinct group of people recognized as Aboriginal in Canada.

They are people with mixed First Nations and European ancestry who identify

themselves as a separate $oup from the Indians, the Inuit and non-Aboriginal people'

The Métis have a unique culture that draws on their multiple ancestral origins, such as

Scottish, French, OjibwaY and Cree.

According to the Assembly of First Nations (AFN), there are 633 First Nations bands,

representin g 52 natíons or cultural groups and more than 50 languages within the group

collectively known as "First Nations" or "Indians". Each nation has its own spirituality,

traditional political structure, and historyls. Merging indigenous peoples into one group

ignores the vast amounts of diversity among them and at the same time imposes a

uniform identity on them, which may not be historically accurate. Howevet, there is some

practicality in being able to consider them as equals when it comes to making use of

research. As shown repeatedly, indigenous people have troubling similarities in the



pattems of health and social statusle. lndigenous people in any given country suffer from

inferior health and social status compared to those of the dominant population; a

generally lower life expectancy than non-indigenous populations and a higher incidence

of many diseases including diabetes, tuberculosis, HIV/AIDS, as well as addictions,

suicides, and other mental health problemsra'l8're. All this fully applies to the Canadian

First Nations. Consequently, First Nations living conditions / quality of life ranks 63'd

which places Canadian First Nations amongst Third World conditions20. Despite

improvements achieved in the past few decades, (such as the increase in life expectancy

of FN males and females in 1980-2000 from 60.9 yrs. to 66.9 yrs. and from 68 yrs. to

76.6 yrs. respectivelfo), much remains to be done to bring the health of FN population to

the overall Canadian standards.

1.4 RICT AND ETHNICITY IN MEDICAL RESEARCH

Studies of epidemiology and the natural history of diseases as they pertain to different

races and ethnic populations has become a regular subject in medical research. They are

based on the assumption that an individual's racial background is associated with a

certain genetic distinctiveness, which, in tum, could be significant in determining patterns

of disease, responses to treatments, and outcomes of various conditions in different

populations.

It has to be noted, however, that there is a degree of confusion in the literature as to what

constitutes a"racial group" and an "ethnic background"2l. While race is a biological

entity (of which there are only four), ethnicity is a social construct which pertains to

specific systems of beliefs and values, ways of behaving according to role prescriptions



and cultural practices, among other things. Many authors refer to "ethnicity", while, in

fact, they study underlying racial differences, which, regardless of how small they are

biologically, should in principle be minute differences in genetic structure.

Genetic causes have been extensively investigated for many diseases, such as diabetes,

alcohol related disorders, heart diseases, obesity, some cancers, psychiatric disorders, and

others. However, they are generally regarded as less signif,rcant than socioeconomic

disadvantages, which are often central to the contemporary aboriginal experience' Some

geographically or culturally isolated populations can be studied for genetic influences on

physiological phenomena or diseases, such as the Pima Indians of Arizona who have

extremely high prevalence of type 2 diabetes mellitus (non-insulin-dependent DM)22.

Another example of such relationships is the studies revealing that certain mutations

predispose Jewish Ashkenazi women to breast cancer23. Also known are studies of

various medical problegrs. such as diabetes, obesity and high blood presstlre alnollg

members of'Amish cornmunities in Pennsylvania. Shuldiner and his colleagues for-urd that

although the Anish ancl Cancasians had the same lcvels of obcsity, the incidence of 'l'ypc

2 diabetes in the Amish w.as about half that of the U.S. Caucasian popurlatiorr. Similarly.

with a diet higher in fat and cholestelol. the Amish had lower cholesterol levels2a' Ilut

even these cases are complex, since non-genetic factors also influence the outcome (such

as lif'estyle factor.s vs. genetic factors in the Amish or Pima studies). Both genetic and

environmental factors (socioeconomic conditions, education, opportunities, lifestyle

choices, etc.) seem to shape the patterns of health and disease among different

populations.
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Likewise, there have been a number of studies evaluating the impact of ethnicity on

immunity at the genetic level in various populations, including North American

indigenous peoples2s-30. With the development of treatment for hepatitis C, a number of

studies examined various antiviral therapies for hepatitis C and predictors of the response

to such therapfl-a5. It is now well established that the outcome of treatment for chronic

hepatitis C is dependent onboth viral (e.g. genotype, viral load, etc.) and an array of host

factors (e.g. age, gender, presence of cirrhosis, etc.)31-37. There is an ever-growing body

of evidence suggesting that an individual's racial background may also play an important

role. For example, a number of studies report significantly lower responses to interferon

monotherap i)2,3s40 or combination therapy (interferon and ribavirin)3a-3'7'4t'46 among

African-American as compared to Caucasian patients. Current research points towards

possible immunologic differences at baseline and in response to antiviral therapy being

determined by one's racial backgroundot'ou. Spe.ifically, Kimball et al. demonstrated a

significant difference in baseline cytokine production between African American and

Caucasian individuals infected with HCVa'. The same authors suggest that understanding

the influence of race on the balance between cytokine activities may be important in

understanding mechanisms of resistance and sensitivity to interferon-based therapy.

These dala, as well as those of Sugimoto et al. suggest certain racial differences in

immunologic requirements for HCV clearanceo3. There are also data pointing to enhanced

response to antiviral therapy among South East Asian patientsaa-45.

Furthermore, certain ethlic variations in the incidence and prevalence of HCV infection,

whether due to the influence of genetic or environmental factors, are repeatedly observed;

11



African Americans have a higher prevalence of chronic HCV infection than CaucasiansaT-

48. Canadian First Nations and American Indian/Alaskan Natives have been reported to

have a higher incidence of acute HCV infectionae, but also seem to have a low'er rate of

chronicity than other populationste-t2. This could be because indigenous populations -

such as Alaskan Natives- have been repofted to have rates of spontaneous clearance as a

high as 560/0, ascompared to 35Yo in Caucasianrtt. Si*il*ly, in a large community-based

cohort of illicit drug users in Vancouver, HCV clearance occumed more frequently in

individuals of Aboriginal ancestry as compaled with Caucasians53.

In tune with the above data, information is currently emerging that certain genetic or

immunologic characteristics pertaining to Canadian First Nations ancestry may play a

role in HCV infection25,3o. Aborsangaya et al. showed that the ability of peripheral blood

mononuclear cells (PBMC) to produce interferon gamma (IFN-V) is significantly

enhanced in First Nations versus Caucasian PBMC. Specif,rcally, the production of IFN-y

by First Nations PBMC 6 days after IFN-u stimulation increased 1,260-fold versus 17-

fold by Caucasian PBMC (Figure 1.3). Also, a genetic tendency - and conesponding

capacity - of First Nations peoples to produce less interleukin-lO (IL-10) could

contribute to an ethnically distinct disease outcome, including more efficient clearance of

acute HCV infection.

12



Figure 1.3
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yet others argue that it is not race-specific characteristics that underlie apparent

differences in the rates of certain conditions and treatment responses, but rather broad and

complex socioeconomic constants coupled with cultural practices and beliefs that irnpact

the host's immune system and antiviral properties2l'54-ss. These authors contend that what

controversially appears to be a racial difference may also be a product of a combination

of factors such as socioeconomic position, education, family structure and community

networks, which are overlooked as the real reasons for race distinctions when it comes to

individual diseases. It seems reasonable to take seriously both genetics and the

environment (which includes not only socioeconomic conditions and education, but also

such factors as opportunities, lifestyle choices, etc.) when it comes to shaping the pattems

of health and disease among different populations. And hepatitis C, being as much a

social problem as it is medical one, needs to be addressed from various perspectives,

accounting for the potential heterogeneity of intrinsic host factors. With this in mind, I
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will examine various aspects of hepatitis C epidemiology and health care use in Manitoba

and compare the results between First Nations and non-First Nations populations.

1..5 Sruuv QuesrtoNs

The aforementioned Expert Panel on Hepatitis C Epidemiology outlined areas of research

which needed to be intensified in order to improve our understanding of hepatitis C in

Canada. Research in the area of natural history and epidemiology of HCV infection was

named as one part of the emerging themes. Since then, a significant body of knowledge

has been accumulated regarding many aspects of HCV infection. Yet, there is scarcity of

published data on the prevalence of hepatitis C and its clinical features and management

in the Canadian First Nations. The present study is designed to fill these gaps in our

knowledge. it will focus on the incidence of diagnosis and demographics of HCV

infection in the First Nations and non-First Nations populations and examine clinical

features and health care resource utilization of HCV infected Manitobans in these two

subpopulations. Then health care utllízation by Manitoba residents with hepatitis C will

be compared with a randomly selected population-based matched cohort of controls.

Selection of the controls is based on sex, 5-year age group, First Nation status, and

geographic location (regional health authority within Manitoba).

The three major speciJi.c obiectives of this study are as follows:

1. To provide detailed information on the reported incidence of HCV infection in

Manitoba's First Nations and non-First Nations populations. This will involve

t4



describing and comparing crude and adjusted rates of hepatitis C in the two

subpopulations and in different geographic regions within the province, and

demo graphic characteristics of infected populations.

2. To examine, describe and compare natural history and clinical outcomes in First

Nations and non-First Nations populations. This will include rates of hospitalization,

comorbidity and complications, re-admissions, mortality, etc.

3. To assess health care utllization between (1) HCv-infected First Nations and non-

First Nations individuals and (2) to evaluate the overall trends in the utilization of

health care resources in the HCV-infected cohort and in the general population.

Null Hypotheses to be tested:

¡ The incidence of HCV infection is similar in First Nations and non-First Nations

cohorts.

o Patterns in health resource utilization and standards of care are similar after

adjustments are made for co-morbidity.

o Overall health care resource ulllization is similar between cohorts of HCV-infected

patients and the general population'

The results of this study are essential (a) for understanding the disease features in First

Nation and non-First Nation populations and (b) for predicting future resource utilization

for HCV-infected individuals. These results will provide information on the overall as

l5



well as diagnostic and treatment-related health care used by First Nations and non-First

Nations patients and will also identify areas requiring additional resources and/or

improvement. Finally, the results obtained in this study will lead to designing specif,rc

health programs of hepatitis C prevention and care.
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CHAPTER TlilO LITERATURE RBVIEW

2.1 Glonal BunoB¡¡ or HBp¿.uus C

2.1.1 Prevølence of chronic HCV infection

Although recognized since 1970 as a form of viral hepatitis (then called "post-transfusion

hepatitis" or "hepatitis non-A-non-8"), hepatitis C generated particularly intensive

scientific, clinical, and public interest during the past two decades. Hepatitis C infection

has become a global health problem with an estimated 170 to 180 million people infected

around the world3'll'13'56, reaching pandemic proportions in all industrialized countries

(Figure 2.I and 2.2). The prevalence of infection varies greatly, from 1% in Western

Europe and 1.7%o on the American continent to 5.3Yo 1n Africa (Table 2.7), and

approxima lely 3Yo worldwidesT.

Figure 2.1 Global prevalence of hepatitis C

Source; lileekly epidemiologicol recordNo. 6, 2002, 77, 4l-48
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ßigure2.2 Estimated worldwide prevalence of hepatitis C infection

Source; Brown and Gaglio, Liver Transpl 2003s6

But there is a great deal of variation in prevalence within the regions as well. While the

African continent seems to have the highest overall prevalence, it is driven mostly by the

high prevalence of infection in Central Africa (6%), while the estimated prevalence of

infection in West Africa and Southern and East Africa is 2.4%o and L6o/o respectivelyss.

The region with the lowest overall prevalence (Europe) has the largest variations in

prevalence of hepatitis C infection among all WHO regions (WHO regions do not strictly

correspond with geographic regions). Many Western European and Scandinavian

countries have HCV prevalence around l%o.The prevalence of HCV infection reported in

the United Kingdom is 0.4-1 .}yo,0.go/o in Belgium, and 1.05% in Francese-60. Countries

such as ltaly, Eastern European nations and some Middle-Eastern countries have a much

higher prevalence of HCV infection. For example, several studies showed that the

18



prevalence of antibodies to HCV in various regions of Italy vary from 3.60/o in Northern

Italy to 8.4%-22.4% in Central and Southern regions6r. ln the republic of Georgia, the

prevalence of hepatitis C infection was found tobe 6.7o/ou'. [n R,trsia, regional variations

are between 0.7 To and, 3.8o/o6t' 
63 

.

High prevalence of HCV infection in the Eastern Mediterranean region is mostly driven

by an extremely high prevalence of hepatitis C infection in Egypt - 259/ 
s6'64, while its

close neighbors Saudi Arabia and Yemen have an HCV prevalence of 1.8% and2.1o/o

respectively6l lfor WHO regions and countries see Appendix 1). Similarly, while the

estimated prevalence of hepatitis C in the Western Pacific is 3.9o/o, variations between

countries are significant: from 7Yo in Japan to 3.2-5.60/o in Thailand to 16-170/o in

Mongoliasr,65. A 1996-1998 nationwide serosurvey in Australia revealed age-

standardized prevalence of antibodies to HCV to be 2.3o/o (g5% CI 1.8% - 2.9%)66 . IHCY

prevalence derived from this serosurvey was 3 times the number of HCV infections

reported to the National Notifiable Disease Surveillance System during l99l-1998, hence

confirming that only approximately Il4to Il3 of infected individuals are aware of their

,. 66
lnf ecllon

The first true population study of the prevalence of HCV infection was conducted in the

United States in 1988-1994 within National Health and Nutrition Examination Survey

G\,IHANES) III. The directly measured prevalence of hepatitis C infection was found to

be 3.9 million persons or 1.8% of the US population6i. Furtherïnore, 2.7 million of those

HCV-infected individuals or T.3Yo of the US population had evidence of chronic hepatitis

19



C infection (Ibid). Within the more recent 1999-2002 NHANES study, more than hfteen

thousand people were tested for antibodies to HCV and for HCV-RNAU*. Th" results

clearly showed that there is no decline in the prevalence of chronic hepatitis as of yet,

despite the observed tendency toward a decreasing number of acute cases. For instance,

the overall prevalence of HCV infection was found to be 1.6%, which translates into 4.1

million individuals who have ever been infected with the HCV. Likewise, the prevalence

of chronic hepatitis C was found to be 1.3o/o, or an estimated 3.2 million. These results

represent an increasing burden of chronic hepatitis in the United States compared to the

results obtained a decade earlier6s.

Table 2.1 Estimated prevalence of hepatitis C and the numbers of infected

individuals by WHO Region

.::t:::'..1:t;':.i:'t;:.t::t...a:,::a.tr::.::a.,):::a':::':')::"'.,:'::.
, ::.. : a.. t ::t.a :..,. : . t :: : : :::... .t :..4 í : | :...,..:.. :'a : :: :. :t i..)

':
,iv"no:aëE1oini!,t,',:;,1;,

.
:::t..a.. : ).' a ;: :. :.: .). :: :i:. : 1 at. a.".. :.lta,. :,::ar;lt ::a.:f : :
:, : t :,:: t.: | ; .t. 1::, :.1 a..,.. ., : ) a::t:-.at: -:: ::,.'

¡Ío¡¡!iiêq.,b, ,,:','

iil"g$g;: 
'r..,,,, rvher€, d ât Ð:,ail¡ é" "

,lot,ãvälrâ¡i¿,fi)l

Africa 602 5.3 31.9 t2

Americas 785 t.7 13. I 7

Eastern
Mediterranean

466 4.6 2t.3 7

Europe 858 1.03 8.9 T9

South-East Asia I 500 2.r5 JZ.) J

Western Pacific I 600 3.9 62.2 11

Total 5 811 3.1 169.7 57

Source: 'tleekly Epidemiological Record. N" 49, I0 December 1999, WHO
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2.1.2 Incidence of acute HCV infection

The incidence of HCV infection is difficult, if not impossible, to determine due to the

very nature of the disease. While many countries collect data on hepatitis C, routine

reporting includes mostly newly recognized chronic cases of HCV infection, since there

is no distinction between acute and chronic cases of hepatitis C based on laboratory

testing. Furthermore, because most of the cases of acute HCV infection are asymptomatic

(estimated 70-80o/o), only a small minority of acute clinical cases or documented

instances of seroconversion are diagnosed as acute hepatitis C. Thus, the surveillance

based on routine or even enhanced reporting of acute hepatitis C grossly underestimates

the real incidence of infection. Despite these limitations, there is evidence that the

incidence of acute hepatitis C had changed over time, and much like with the prevalence

of chronic hepatitis C, there are geographic variations in the incidence of acute HCV

infection6e.

In the United States, the incidence of confirmed acute hepatitis C decreased from 2.4 per

100,000 population in 1982 to 0.2 per 100,000 in 2005 (Figure 2.3). Accounting for

asymptomatic infection and undeneporting, it was estimated that as many as 20,000 new

HCV infections occurred in 200570. Using current seroprevalence data and sentinel

surveillance as a background, mathematical models were developed to estimate past

incidence of hepatitis C in the United States. The annual incidence has declined more

than six times from the estimated 180,000 cases in 1984 to 28,000 in 1995 (Figure 2.4).

This decline is presumed to be associated with a decrease in acute cases associated with

injection drug use rather than to the decline of transfusion-associated acute hepatitis C7l.
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The role of HCV in the etiology of acute viral hepatitis in USA had also changed over

time. Whil e in 1982-1993 HCV (or NANB hepatitis) accounted for 160/o of all acute viral

hepatitis, in the later years of 1.996-2006 it decreased to 8-go/o72-73.

Data from Italian surveillance showed that the incidence of acute HCV infection

decreased from 5 per 100,000 in 1985 to 1 per 100,000 in 1991, while the rest of Europe

reports much lower incidence3'6e.

In Australia, the average annual

newly acquired HCV infection

population. New HCV infections

infections during that timeTa.

incidence, derived from 1997-2000 surveillance for

results, was approximately 0.6 cases per 100,000

came to only 2.8o/o of total reported cases of HCV

The highest incidence rates of acute hepatitis C are still observed in Egypt, ranging from

0.8 to 6.8 per 1,000 person-years, which amounts to3|o/o of acute viral hepatitis cases in

7<
Egwt''.

2.1.3 Temporøl Variøtions in the Incidence of HCV infection

As noted above, there are not only geographic but also temporal variations in the global

incidence of HCV infection. So far, three distinct patterns have been described, based on

the observed age-specific prevalence of HCV infection. The first pattern is characterized

by the highest prevalence of hepatitis C among 30-49 yr. olds, with very low prevalence

among those younger than 20 and older than 60 yrs of age. Such prevalence is observed

in the USA, Canada, Australia and in Western European countries, pointing towards the

peak of transmission in the recent past, some 10-30 years ago6e''6 .
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In Mediterranean countries such as ltaly, Spain, Greece, and also in Japan, the age-

specific prevalence is low among both children and younger adults but high among older

adults, and is greatest among those 50 yr. of age and older6e'16-77. That indicates that the

greatest risk of infection appeared to be 30-50 years ago, or sometime between 1945 -

1975.Egypt has a somewhat unique pattern, in that the rates are high in all age groups,

which ís indicative of both past and ongoing risk of HCV acquisition6e'77.

2.2.IncroeNCE AND PRBvaT,BNCE oF HEpATITIS C lN Ca¡raon

Hepatitis C is a reportable communicable disease in Canada, and it was introduced into

the national surveillance program in 1991. Prior to that, hepatitis Non-A Non-B was

reportable for the period from 1983 to 1999 and it was removed from national

surveillance in 200078 (T able 2.2).

Table 2.2 Ãnnual numbers of newly reported cases, hepatitis non-A non-B (NANB)

and hepatitis C, Canada, 1990-2004

Source: Public Health Agency of Canada (PHAC), Disease Surveillance, Notifiable

Diseases On-Line1g

The first five Canadian provinces to join national reporting in 1992 were Prince Edward

Island, Ontario, Saskatchewan, Alberta, and British Columbia. Manitoba was the last of

Hepatitis
NANB

Hepatitis
c

25614300001000
2764 4055 6249 12881 15215 17434 19652 18827 17781 16849 15960 13795 13403
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the provinces to j oin national surveillanc e in 1999 . The number of reported cases steadily

increased since 1992, reaching the highest number of newly diagnosed hepatitis C cases

(19,652) and the highest incidence of 67.6 per 100,000 population in 1998. That rise was

mainly due to the recognition of previously acquired infection. Since 1999, the rate of

newly reported hepatitis C decreased l/3 to 44.7 per 100,000 in2004 (Figure 2.5). It is

believed that approximately 650/o of estimated cases of chronic hepatitis C infection in

Canada have been identifiedTs.

Figure 2.5
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The majority of all cases in Canada come from British Columbia, Albetta, and Ontario.

Reported rates of hepatitis C are persistently highest in British Columbia and in the
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Canadian North, while the lowest rate

2.6).

Figure 2.6

is found in Newfoundland and Labrador (Figure

1999 2000 2001 2002 2003 2004

Incidence of Newly Reported Cases, Hepatitis C, Canada,

Provinces and Territories, 1991-2004
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The true prevalence of HCV infection in Canada is not known. The estimate of the

current national prevalence of HCV infection lies in the plausible range between 210,000

and 300,000 persons2't3'77'7e. This estimate confirms the view that HCV infection is,

indeed, an epidemic and is a major public health concern in Canada. The estimated

prevalence of HCV infection varies among the provinces, with British Columbia having

the highest (1.4%), and Newfoundland the lowest (0.1%)80 prevalence. Within provinces,

prevalence figures vary considerably and depend on the population studied. Amongst
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blood donors, prevalence is approximately 0.2o/o, while among pregnant, otherwise

healthy women, the prevalence is reported to be 0.go/8t-82. The highest prevalence

reported to date in Canada is among populations of injection drug users (65% - 80%) and

prison inmates (25% - 40o/o)83. Among the cohorts of injection drug users in Vancouver

and Montreal, the prevalence of HCV was reported as 85% and70o/o respectively, and the

annual incidence was report ed, as 26%o and27o/o respectivelysa'

The highest age-specific incidence of newly reported hepatitis C was consistently found

among adults in the 30-39 age grotlp, but since 2002 there has been a slight shift towards

the highest incidence among individuals 40-59 years of age (Figure 2.7 and 2.8). Such a

trend persisted in 2002,2003, and200478.

Figure 2.7 Age-specific rates of hepatitis C, Canada,1994,1998' 2001 and 2004
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As evident from the National Surveillance, the rates of newly reported hepatitis C are

driven mostly by the rates among males, which are almost twice the rates among females

in any year since the beginning of reporting (Figure 2.8). In all age groups rates among

males are higher than the rates among females, except for the age category of l5-19 yrs,

in which females have rates higher than males. Figure 2.8 also illustrates the already

mentioned change in age-specific incidence. The highest rates of newly reported hepatitis

C cases in 1995 were clearly among individuals from the 30-39 yr. age group for both

sexes. By the year 2000, while still the highest; these rates were very close to the rates

among those of 40-59 yr. olds. In2004, the rates of newly reported hepatitis C were the

highest among 40-59 yr. old males, while the rates among 30-39 yr. old females and

those among 40-59 yr. old females were very similar (figure 2.8).

Figure 2.8 Rates of hepatitis C by age and sex, 1995, 2000, and 2004, Canada

Year 1995 Year 2000 Year 2004

Source; PHAC, Diseqse Surveillance, Notifiable Diseases on Line1q
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For reasons already mentioned above, there is no reliable data on the incidence of HCV

infection in Canada. An Enhanced Surveillance System for acute hepatitis B and C

augmented the routine national reporting of notifiable diseases and provided some data

on the incidence of acute hepatitis C. The data obtained from four sentinel health regions

in Canada during 199811999 yielded 102 cases of acute hepatitis C for an incidence o12.9

per 100,00085. Based on the 1999-2000 data collected by the enhanced surveillance

system, it was estimated that approximately 1,000 clinically recognized acute HCV

infections occur annually in Canada. Furthermore, assuming that 75o/o to 80% of acute

HCV infections are asyrnptomatic, it is estimated that there will be approximately 4,500

new HCV infections annuallys6. In his report, Remis estimated the incidence of HCV

infection in Canada to be 16.3 per 100,000 populationsT

An analysis of seven years of surveillance within the aforementioned Enhanced Hepatitis

Strain Surveillance System (EHSSS) revealed that the incidence rate of newly acquired

HCV infection declined by about 1/3 from 3.3/100,000 in 1998 to 2.11100,000 in 2004

(Figure 2.9).The incidence rate among males was 1.3 times higher than the incidence

among females. Also, the highest age-specific incidence across the whole study period

was among 30-39 yr. olds, followed by the incidence among 15-29 yr. olds88.
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Figure 2.9 Incidence of Newly Acquired Hepatitis C, Canada,1998-2004
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Despite the slight decrease in the incidence of newly acquired HCV infections, the

consequences of such a decrease would not immediately translate into the decline in the

prevalence of chronic hepatitis C, which remains an important medical and societal issue

for reasons discussed below.

2.3. SocrnrAl, AND ECoNoMIC BURDEN oF HCV DISEASE

In Canada, according to various estimations, there are approximately 240,000 - 300,000

individuals chronically infected with HCV2't3'7e-8t'87. Having become one of the most

common liver diseases, chronic hepatitis C now has multiple medical and social

implications. Hepatitis C is charactenzed by a high rate of chronicity following acute

infection (50-70% according to the most recent data), an indolent course towards
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cirrhosis in 5-25o/o of cases and an increased risk of hepatocellular carcinoma (HCC)83.

As many as 15-30o/o of those chronically infected over time (usually several decades) will

eventually develop cirrhosis and its complications and/or require liver transplants2'7e-

8 l ,87,89

The annual risk of death in patients with cirrhosis due to hepatitis C is 2.1-3.0o/o, with an

estimated 1,000 deaths occurring in Canada annually due to chronic hepatitis Cel.

Chronic hepatitis C-related end stage liver disease has rapidly become the single major

indication for liver transplantation, accounting for 35-40% of all liver transplants in

Canada,the United States, Australia and some European countriese2-es. Io Canada, HCV-

related liver transplants account for almost 35o/o of all liver transplantations, twice the

number of the next most common diagnosis - alcoholic liver diseases6'e3-e4.

Since l99I (after the identification of HCV) the rates of hospitalization for hepatitis non-

A non-B (which was, almost exclusively, HCV) increased in Canada (Figure 2.I0), while

the number of deaths and the age-standardized mortality rate (ASMR) has been

increasing steadily since 1994 (Figure 2.1,L). According to ElSaadany et al., ASMRs

among males are higher than among females and were the highest in the 60+ age group.

The highest rates are found in British Columbia and the Yukon86.
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In the United States, current estimates of medical and work-loss costs of HCV-related

acute and chronic liver disease are greater than $600 million annuallye6 and are projected

to rise substantially. Similarly, the burden of chronic hepatitis C in Canada for the next

decade will likely increase as those infected during the peak incidence years of the 1960's

- 1980's are reaching the advanced stages of their hepatitis C-related liver disease and are

1980 1981 1982 1983 1984 1985 1986 1987 19BB 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
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beginning to enter the health care system. This will certainly increase medical and

financial demands on the Canadian health care system even further. Despite recent

decreases in the incidence of HCV infection (through such measures as donor blood

screening and/or declines in unsafe injection drug use practice), the effects of these

decreases in HCV-related liver diseases will not be apparent for several decades to come.

Another important economic consideration is the cost of antiviral therapy. While, when

successful, it would prevent the progression of chronic hepatitis C to end-stage liver

disease, it also has important consequences for society and for individual patients. As the

cost of drug therapies to treat chronic hepatitis C infection is high and continues to

increase, there is already concern that for many patients, therapy is prohibitively

expensive. For example, a two-week kit of Pegetron therapy (pegylated interferon and

ribavirin) costs -$900 and, for the more common 48-week treatment, this translates into

more than $21,000 per patient (CAD). Provincial health care plans carry a heavy

financial burden compensating patients for the cost of drugs. Treatments of the not

infrequent side effects of therapy can also be expensive (e.g. erythropoietin and

granulocyte colony stimulating factor). Not surprisingly, the progression of chronic

hepatitis C infection to end-stage liver disease is accompanied by an escalating annual

cost of care: from $299 formild chronic hepatitis C to $1,331 for compensated cirrhosis

to $ 8,755 for portal hypertensive bleeding, $10,463 for ascites, and $17,300 for hepatic

encephalopathy (all these figures do not include the cost of medications). Finally, the cost

of liver transplantation is $78,017 for the first year aloneeT. The recent realization of

universal recurrence and rapid progression of hepatitis C after transplant with graft loss 5
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years after the initial transplantes impose additional burdens on the Canadian health

system. Most recently, Nguyen and colleagues showed that the total cost of care per

person (the cost of pharmaceuticals was not included) increased from $2630 CAD to

$35i4 between the pre- and f,rrst post-diagnosis year in Alberta, but decreasing to 52694

in the second post-diagnosis year. A significant cost was attributed to the mental-health

component of careeg.

Wong and colleagues estimated future hepatitis C costs and mortality in the United

Statesroo. Their model predicts $10.7 billion in direct medical expenditures due to

hepatitis C during the years 2010-2019. While there were approximately 10,000 annual

deaths from HCV-related liver disease in 1995-96 in the USA, the model predicts

165,900 deaths from chronic liver disease and 27,200 deaths from HCC. The number of

chronic hepatitis C cases and related deaths is higher than the number of chronic hepatitis

B infections and HBV- related deaths (table 2.3). The loss of 1.83 million years of life in

those younger than 65 years of age will cost $54.2 billion.

Likewise, the health and economic burden of chronic HCV infection in Canada is

increasing, while for hepatitis A and B it is either decreasing or not changing

signifrcantly (Table 2.4). The steady increase in hepatitis C-related rates of

hospitalization and mortality is caused by the progression of chronic hepatitis in those

infected during 1960-1980 to clinical and decompensated forms. By 2010, the cost of

HCV-related care in Canada is estimated to be $1 billion. These data support predictions
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that chronic hepatitis C will lead to a substantial economic and health burden over the

next 10-20 y"urs'ot.

Table 2.3 Disease Burden from Viral Hepatitis A, B, and C in the United States

Jepatitis A Flepatitis B lepatitis C

\lumber of acute clinical cases reported, 1995 31,582 10,805 4,576

Estimated number of acute clinical cases 94,000 64,000 8,000

Estimated amual acute infections, 1984-1995

125,000-

200,000

128,000-

320,000

29,000-

180,000

\umber of persons with chronic infection 1-1.25 tr¡rI-. 3.9 rr¡rr-.

rlumber of deaths attributable to

:hronic infection each year (estimated)
6,000

8,000-

10,000

)ercent ever infected 33.0% s3% r.8%

From: CDC, Hepatitis Branch, 1997
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ãepatitis A rlepatitis B Flepatitis C*

rlumber of acute clinical cases reported:

- In 1980

- In 1998

r,317

880

1,164

1,273

r,294'+

21,686

Rate (per 100,000):

In 1980

In 1998

s.62

3.60

4.77

4.t8

8.69*

75.18

Number of Hospital Admissions:

- In 1980

- In 1998

556

193

382

249

530x

741

A.ge-standardized Rate of Hospitalizations

- In 1980

- In 1998

2.21

0.64

1.5s

0.79

2.20*

2.33

Number of deaths: - 1980/84

- r99sl98

38

22

15

103

25*

181

Annual ASMR: - 1980/84

- r99sl98

0.006

0.004

0.08

0.3 i
0.1 1*

0.45

Table 2.4 Disease Burden from Viral Hepatitis A, B, and C in Canada

*since 1992

From: Health Canøda, CCDR, 200286

Z.4IJCV TnaNSITISSION AND RTSX F¿,CTORS FOR HCV IiITNCUON

Hepatitis C is the most frequent bloodbome infection in the world. The contribution of

various routes of transmission to the disease burden is unequal. Thus, the most eff,rcient

way of transmitting and acquiring hepatitis C virus is by direct contact with infected

blood (Table 2.5):
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Table 2.5 Routes of HCV Transmission

Injection drug use, blood and/or blood product transfusions, and therapeutic

manipulations using contaminated and non-sterilized equipment contributed most

signif,rcantly to the disease burden worldwide. From all of the above, the highest

contribution to the disease spread with 60 to 80% infected is injection drug use. This is

by far the most eff,rcient route of HCV transmission. Transfusions of blood and/or blood

components were other important transmission mechanisms prior to the introduction of

reliable screening for HCV in 1990. Up to 90% of hemophiliacs were infected with HCV

prior to 1990, but currently this is not the case. Nowadays, the risk of infection from

blood transfusion is minimal, and is estimated to be less than 1 per 100,000 units of

transfused blood andlor blood productsl02'to'. However rare, it can not be prevented

I. Direct contact with blood via:

Injection drug use (IDU)

Transfusion of blood, clotting factors, etc., and transplant from infected donor

Therapeutic, surgical and dental procedures, including hemodialysis (contaminated

equipment, unsafe injection practices)

Occupational (needle stick)

Intranasal cocaine use

Other non-therapeutic use of needles (cosmetic services, rituals with scarification,

blood letting, etc.)

Household (sharing tazors, toothbrushes, manicure sets, etc.)

II. Vertical (mother-to-child) transmission

III. Sexual transmission
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entirely, as it may occur during the 4-8 wk, window period when the donor is already

infected but the production of antibodies has not yet reached detectable levels.

Such routes as occupational (e.g. needle stick injury) exposure, intranasal cocaine use,

various non-medical applications of needles (e.g. a variety of beauty and cosmetic

services, rituals with scarification, blood letting etc.) as well as household contacts

(sharing razors,toothbrushes, etc.) pose intermediate to low risk of HCV transmission.

The rate of vertical (from mother to child) transmission of HCV is believed to be

somewhere between 0 to 7o/o.In certain high risk groups, the risk can be as high as 80%.

Mother-to-infant transmission of HCV may be intrauterine, intrapartum, or postnatal.

However, most infections seem to occur in utero as the result of a high viral load in the

mother. Prolonged traumatic labor and internal fetal monitoring may slightly increase the

risk of an HCV transmission. A lO-year review of published data by Yeung and

colleagues revealed that the prevalence of anti-HCV-positive women among all pregnant

women varied from as low as 0.6% in so-called "general" populations to as high as 70-

95% inthe pregnant intravenous drug users, with viremia present in 65.5Yot04. An overall

rate of transmission among almost 6,000 mother-infant pairs was L.7o/o, but for viremic

women this rate was 4.3% (Table 2.6). The highest risk of HCV transmission

(approximately 20%) is repeatedly found among HlV-co-infected mothersr04-r06. Higher

viral load and IDU increase the risk, while the mode of delivery and breastfeeding do not

appear to influence the rate of HCV transmission (Table 2.6)'
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1ÃW.;HBl:þii,iitïie':;,,.,
(anti-HCV+)

Viiþ.mig,onlji.¡
(HCV-RNA+'

NrH (2002)*
HIV co-infected

ao/L/O

20%
4-7%

Yeung (2001)**
HIV co-infected
IDU
Vaginal delivery
C-section
Breastfed
Not breastfed

t1%
19.4%
8.6%
4.3%
3.0%
3.7%
39%

43%

Can Paed Soc (1997)"
HIV-co-infected 2t.0%

12.6%

Table2.6 Risk of vertical transmission of HCV

Sources; '.NIH Consensus statement, 2002t06
**Yeung et al, Hepatology 200lto4

^Pediatrics &Child Health, I gg71 0s

The role of sexual transmission of HCV is still debatable. While it is not an efficient

route of HCV transmission, due to its nature the actual number of infected persons may

be substantial. An estimated seroprevalence of HCV among long-teÍn monogamous

partners of HCV-infected persons in the United States is 2-3o/o, but it doubles to 4-60/o

among individuals involved in high-risk sexual activities (e.g. those with multiple sex

partners, sex workers, and men who have sex with men)106. However, even in these so-

called "high risk" groups the rates of HCV are lower than those of many other sexually

transmitted diseases, including HIV and hepatitis B. On the other hand, studies from

Egypt demonstrated potential sexual transmission in monogamous couples from 3% to

34o/o. Moreover, as reported by Kamal et al, I5o/o of sexual contacts of individuals with

acute hepatitis C developed HCV viremia, and the identity of the virus was confirmed by
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phylogenetic analysisl0t. Yet another prospective cohort study found no evidence of HCV

transmission between spouses after 3 years of follow upl0e (Table2.7).

Table 2.7 Risk of sexual transmission of HCV

Some additional factors may increase the risk of contracting hepatitis C vitus, such as

history of incarceration, with 25-40o/o of irmates infected due to frequent sharing of sharp

instruments, DU or snorting equipment, and other items. Similarly, residence in the

hyperendemic areas, such as Egypt or some regions of Taiwan and Japan, where

incidence rates of HCV infection were reported 110 per 10,000 and28-36 per 10,000

respectively6e, and such a large reservoir of individuals infected with HCV provides a

source of transmission to others at risk.

P-ópù'lâfi{tn::, Referéncê

Steady monogamy
- Overall incidence
- Hieh risk (STD, sex workers)

<3 o/o p artners infected
<0.lYo per year
4-6%

Tetrault Ñ08,
Am J Gastro, 2005

Prospective cohort study of steady
monogamous spouses, no other risk
- At entry
- 3 years of follow-up

2% (t2t6oo)
0% (01216\

Tahan et al.|oe,

Am J Gastro, 2005

MSM cohort, Montreal
- At entry
- Annual lncidence

29% (31/1,085)
T per 2.653 Derson-vears

Alary et al.tto,
Am J Pub Health, 2005

Spouses of health care workers with
acute hepatitis C, no other risks

rs% (81s2) Kamal et al.to7

J Virol. 2004
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Summarizing various, mostly cross-sectional, studies, the reported prevalence of HCV

infection ranges from 0.2o/o to 90o/o and depends primarily on the specific groups studied

(Table 2.8).

Table 2.8 Estimated prevalence of HCV in different subpopulations (%)

'.,USAi'',. \4orld,.,

History of IDU
Prison Irrmates
Transfusion recipi ents

Blood Donors
Organ Donors
Pregnant'Women
General Population

72-89
30-40

5 -9
0.i6
2.4
1.0

t.5 -2.3

45-82
25-40
T.8 - 3.2

0.2
1.0

0.9
1.2 - 2.0

60-80
20-45
5-10

0.7 - 4.9
2.0 - 4.9
0.9 - 2.4
0.6 - 2.9

2.5. HTpaTITIS C IN ABoRIGINAL PoPULATIoNS oF.THE WonI,n

While ethnic variations in the prevalence of other hepatitis viruses (4, B, D, and E) are

reported in many parts of the world, with the highest prevalence among aboriginal (often

socially and economically disadvantaged) populations, the case is not so clear when it

comes to hepatitis C virus. The paucity of published information may play a certain role

in this. To date, only studies from South East Asia clearly documented an increased

prevalence of hepatitis C in aboriginal inhabitants. A number of studies among

Taiwanese Aboriginals have been reported to date. The prevalence of HCV in these

populations ranged from lTYo to 35o/o, compared to Io/o among adult volunteer blood

donorslt'-"0. Suggested routes of infection in these populations include the possible

contribution of illegal medical services and practicesttt, poor antiseptic medical practices
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and the use of non-disposable medical instruments due to the insufficiency of medical

personnel and facilities in these communities as compared with the other regions in

Taiwan at the timell2. The use of non-disposable needles during mass vaccination

campaigns may have been another contributing factor.

In Mongolian members of nomadic tribes who lived in "gers" (movable houses) around

the capital city of Ulaanbaafar,the prevalence of hepatitis C was found Iobe 17o/o65, but it

was similar to the prevalence of hepatitis C among the residents of the city (16%).

However, this could be a reflection of geographic differences in HCV prevalence, which

is known to be extremely high in Southeast Asia.

Published studies of hepatitis C prevalence in Australian Aboriginals report a similar

prevalence of anti-HCV among aboriginal and non-aboriginal inmates, but this is most

likely the result not of ethnicity but of risk factors such as being incarcerated and/or being

an injection drug userrrs'l16. In addition, a number of studies of Aboriginal communities

found that the involvement in injection drug use is on the rise among Australian

Aboriginal people, particularly among females 
I I 7.

It is not known how common acute or chronic HCV infection is among American Indian

and Alaska Natives. However, chronic liver disease is the 5th leading cause of death

among American Indian and Alaska Natives compared to the 12th leading cause in the

general United States populationlls. Most certainly, chronic liver disease resulting from

infection with HCV contributes to this ranking. Historically, the incidence of hepatitis C

among American Indians/Alaska Natives was the highest in the USA (Figure 2.12)-
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While declining significantly since the mid-9Os, it still remains somewhat higher than for

the rest of the US population. Thus, the incidence of acute HCV infection in 2005 was

0.361100,000 among American Indians/Alaska Natives, compared to the lowest incidence

of 0.021100,000 among Asians/Pacific IslandersT0. According to the US Department of

Human Services, in 2006 American Indian/Alaska Natives were 2.7 times more likely to

develop a case of hepatitis C, as compared to the Caucasian population. Thus, the

incidence of acute hepatitis C in2006 among American Indians/Alaska Natives was 0.54

per i00,000 population compared to 0.20 per 100,000 among Caucasiansrle.

Figure 2.12 Incidence of acute hepatitis C per 100,000 population

by race/ethnicity and year, USA, 1992-2005
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A recent published study of the epidemiology of hepatitis C among Alaska Nativesl20

suggests the minimum prevalence estimates of 0.82o/o, which is somewhat lower than the

prevalence of l.8o/o that is reported in the general US population by Alter67. According to

other reports, prevalence rates of hepatitis C in the Arctic are <1 .4V/t2t'122. A high

prevalence of both HCV exposure and chronic hepatitis C was reported in urban native-

American population in Omaha, Nebraska. Antibodies to HCV were found in ll.5o/o,

while chronic infection was present in 8.6o/o 
t23 

.

Several studies from South America reported either absence or low prevalence of

infection with hepatitis C virus among various Latin American indigenous communities

and tribes. In Bolivia, no carriers of HCV antibodies were found in indigenous

communities of the Andean plateautza. A study of an indigenous tribe in Brazll (Parakana

tribe) revealed HCV prevalence of l.4o/o and,l.60/o among two communitiesl25. Another

study of the Brazilian Amerindian population (Karitiana Indians) revealed antibodies to

HCV in I.7o/o of subjectsr26. None of the 550 samples taken from Bari Indians, living in

different mountain communities in Venezuela, were found to be positive for

anti-HCVl27-128.

The reported prevalence of hepatitis C in Siberian natives, whose culture and living

conditions resemble those of Canadian lnuit, was I.4%o12e. Anti-HCV prevalence among

aboriginal inhabitants of Northwest Siberia (Nenets) was as low as 0.go/o130. Similarly, the

prevalence of HCV infection among West Greenland Inuit was IV/131. Notably, all of the
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above studies unanimously reported both very high hepatitis B infection and carrier rates

as well as extremely high rates (where tested) of hepatitis A infection.

The reasons for the apparently low rates of hepatitis C infection in Australia, South

America, or the Arctic North are not clear. According to the Australian Federation of

AIDS Organizations, it is just a matter of time before a substantial increase in HIV (and,

therefore, in HCV) rates among indigenous drug users in Australia become evidentl32.

Echevarria et al. (1996) suggested the possibility that the marginalization of indigenous

populations of South America regarding access to the health care system prevented these

populations from being infected with hepatitis C via medical interventionsl2s. In the

northern and Arctic regions, injection drug use was not common, if practiced at all, and

drugs were not readily available. This possibly played a role in keeping Russian Arctic

communities relatively clear of the virus. However, a more satisfactory explanation of the

observed phenomena is yet to be proposed.

2.6 HEPATITIS C IN CANADIAN ABORIGINAL POPULATIONS

While a wealth of information has been accumulated about various clinical and

epidemiologic aspects of hepatitis C, the true extent of infection and its burden among

Canadian Aboriginal populations remains largely unknown. Recently, data emerged

suggesting that this particular segment of the population might suffer from a higher rate

of hepatitis C than Canadian-born non-Aboriginal individuals. This is in resonance with

the opinions of both clinicians and individuals who work directly with clients in the area
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of hepatitis C support, prevention, and control. However, published data that

systematically examine this question are limited. For the most part, information analyzed

with regard to ethnicity has concerned population groups already at higher risk for the

acquisition of blood bome infections in general (such as prison inmates and injection

drug users). As noted by Riben et al., the national surveillance data is not sufhcient for

determining the number of cases of hepatitis C among Aboriginal populations either,

because most provinces do not collect information on ethnicity. The use of computerized

provincial databases can assist in identifyrng cases only among Treaty Status First

Nations but it precludes the identification of lnuit or Métis or non-Treaty Indiansl33.

The already mentioned large population-based studies conducted within the National

Health and Nutrition Examination Survey (NHANES-III and NHANES 1999-2002)

revealed that the prevalence of hepatitis C in the United States varied within different

ethnic groups, with the highest prevalence of HCV infection found in minority

populationr6t-ut. Thrrs, one can not simply assume that the prevalence of hepatitis C

infection in Aboriginal populations would be the same as that reported in the general

population residing in urban centres (from where the majority of data have been collected

to date). Moreover, the diversity of North American populations, both in the United

States and in Canada, each with a distinct cultural, historical and genetic heritage

provides both a background and a partial explanation for the differences in the

epidemiology of many diseases within various ethnic populations. Furthermore, as

repeatedly demonstrated for other forms of viral hepatitis as well as for tuberculosis,

sexually transmitted diseases, etc., there is a consistently increased prevalence of these
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infections among Aboriginal populations as compared to Canadian-born non-aboriginal

peoplel3a-136, possibly due to different patterns of risk and various contributing factors.

Reported cases of hepatitis C in the First Nations population in 1999 varied between the

provinces and comprised from 0 .4Yo to 29 .3% of all reported cases within the provincer33.

Rates of reported HCV infection among First Nations in Saskatchewan tripled in the 5-

year period from 1994 to 1998133'r35'13t. Similarly, rates of newly reported HCV infection

in Alberta during 1998-200I were 4 times higher for the First Nations compared to the

non-First Nations populations: 283.6 vs. 68.4 per 100,000 population respectivelyr38. In

the same period Manitoba rates were 680.2 vs. 188.1 respectiv.lyt'n (Figure 2.ï3 and

Table2.9).

Figure 2.13 Rates of newly reported HCV infection in Prairie Provinces,

First Nations vs. non-First Nations
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Table 2.9 Rates of newly reported HCV infection in Prairies, FN vs. non-FN

MB FN

MB non-FN

113.8

43.0

96.9

44.0

r32.3

46.3

140.0

63.1

161.5

47.5

rs6.9 218.5

44.4 49.5

SK FN

SK non-FN

8t.2

63.7

191.1

61.6

212.6 2s3.1

67.0 78.6

AB FN

AB non-FN

339.r

81.5

327

74.2

275.2 202.3

s9.3 59.5

In British Columbia, the prevalence of anti-HCV was 18% amongst attendees of a First

Nations alcohol and drug rehabilitation programto0. The Enhanced Surveillance of

Canadian Street Youth study revealed 60/o of self-identif,red Aboriginals in British

Columbia to be anti-HCV positivet3'. Rates of hepatitis C in the Canadian North (North

West Territories, Yukon, and Nunavut) are among the highest inCanad{8 lFigure 2.I4).

2.14 Rates of newly reported hepatitis C, Canada and the North, 1992-2004
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While they represent only 60/o (Manitoba Health registry count) to |0o/o (statistics Canada

1996 count) of the Manitoba population,lSo/o-20o/o of all reported hepatitis C cases in

lggg - 2003 were among self-identiñed Aboriginal peopler3e. Based on these data, the

known prevalence of hepatitis C among Manitoba First Nations is 1 .5Yo as compared to

approximately 0.5Yo for the non-aboriginal Manitobans. A recent cross-sectional survey

of three rural communities revealed that the evidence of a past hepatitis C infection in the

First Nations community in central Manitoba was 2.2o/o, while in the two lnuit

communities it was a disproportionately high T5.2%4e-s0. The only population study

describing the prevalence HCV infection in First Nations and non-First Nations

populations came from Manitoba. According to the public health laboratory data,10.3o/o

of all confirmed positive results for antibodies to HCV in the province were from First

Nations individuals, who represent approximately 60/o of the province's populationlal.

This data confirms the excessive burden of HCV infection in Canadian First Nations.

Initiated by Health Canada in 1998, an Enhanced Hepatitis C surveillance system

included four health regions (Calgary, Edmonton, Winnipeg, and Ottawa-Carleton) and it

accounted for -1 Io/o of the Canadian population. The system provides estimated data on

the incidence of acute hepatitis C in these sites. While an overall incidence of acute

hepatitis C cases was 3.64 per 100,000 in 1999 and3.29 per 100,000 in 2000, the rates

were 7-8 times higher for aboriginal than for non-aboriginal, non-immigrant Canadians:

1 8,8 vs. 2.25 per 100,000 in 1999 and 17 .5 vs. 2.57 per 100,000 respectiv 
"ly'o'.
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Published information on the prevalence of hepatitis C among Aboriginal people within

the study of "high risk" populations in Canada came from several provinces. The highest

prevalence of HCV markers (65% - 90Yo) reported to date is among populations of

injection drug users. A recent study described the prevalence of viral hepatitis A, B and C

markers among street involved youth in V/innipeg and found that the anti-HCV

prevalence among self-identified Aboriginal youth was 20.1o/o as compared to 14.4o/o

among those of non-aboriginal ethnicity'ot.When further analyzed, the rates of HCV

infection were 22.3o/o among selÊidentified Métis and 19.4o/o among self-identified First

Nations parlicipants. Overall, Aboriginal people were over-represented in the cohort of

street involved people (62%) and 33o/o of them reported injection drug use (IDU)

compared to 22Yo of non-aboriginal individuals involved in with DU (Ibid).

A prevalence of hepatitis C was reported to be 18o/o among attendees of First Nations

alcohol and drug rehabilitation program in British Columbiar3'. A lutg" incidence study

of HCV infection among British Columbia injection drug users during an HIV outbreak

provided data on hepatitis C incidence and prevalence among the Aboriginal IDU

population'4O. The overall prevalence of HCV at enrolment in this study was 81.6%.

Forty percent of initially seronegative participants acquired HCV during the 16-month of

follow-up. The seroconversion was slightly more frequent among Aboriginal drug users

(53%) than among white (43%) and significantly more frequent than among individuals

of other ethnic backgrounds (26%)ta0.
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The second highest prevalence of hepatitis C in Canada is documented among

populations of prison inmates (25% - 40%). The results of the Prince Albert

Seroprevalence Study, conducted in the community and provincial correctional facilities

(Saskatchewan), revealed the prevalence of HCV infection amongst injection drug users

tobe 49.5o/o, while that amongst their sexual partners who were not injection drug users

was 6.30/o. The total prevalence was 40.7%o, and 92.0o/o of the study population were

Aboriginal peopleraa. According to the Correctional Services of Canada Report (2000),

the Edmonton Institution for Women had the highest rates of hepatitis C infection

(74.6%) and HIV (ll.g%), and over 35o/o of those infected were Aboriginal'ot. Co-

infection with both hepatitis C and HIV poses parlicular concerns, as HIV may expedite

the progression of hepatitis C to severe hepatitis and cirrhosis. There is an alarming over-

representation of co-infected individuals of aboriginal heritage. Likewise, the data from

the Lethbridge HIV Connection (an organization working with both HIV and HCV

programmes) revealed 90o/o of co-infected people are Aboriginal, although this ethnic

group only comprised 7.60/o of the total population in the Regionto6 lchinook health

Region, Alberta). Even among populations of similar risk, Aboriginal peoples still have a

higher prevalence of HCV infection.

2.7 p¡rcToRS CoNTRIBUTING To THE INCREASED PREVALENCE OF'HCV INFECTION IN

THE CANADIAN ABORIGINAL POPULATIONS

Indigenous peoples of Canada include many geographically diverse groups of people

with distinct cultures, languages, and history. Their health, environment, and lifestyle are

51



unique to each particular group, yet a nearly universal experience of colonization,

urbantzation, and loss of traditional culture is common by Aboriginal peoples regardless

of the geographic area they inhabit. Social disadvantages experienced by people

generation after generation, could not but shape the collective and individual coping

responses, which are frequently associated with risk taking rather than risk decreasing.

Colonial policy towards aboriginal peoples in North America (and similarly in Australia,

New Zealand, Russia, and other countries with a colonial past) created not adaptation and

assimilation with the dominant culture but social marginalization, loss of cultural

identity, and, ultimately, disenfranchisement of aboriginal peoples. The colonial intent of

eradicating aboriginal cultures and the simultaneous imposition of the colonizing

culture's value system has led to a marginalized socialization response in a lot of

individuals of various aboriginal cultures. The product of such a form of socialization is

that many individuals tend not to function well either in their own culture or in the

dominant majority culture.

The overall poor health status and the unhealthy lifestyle with poor diet and high body

mass index, alcohol and drug abuse, as well as high prevalence of mental health

problems, chronic diseases such as diabetes, renal diseases, cardiovascular diseases, and

other ailments are common in Aboriginal populationslot. As study after study reveals,

poor health and such social issues as poverty, low education level, and high

unemployment among Aboriginal people may lead to an early and more regular

ínvolvement in high-risk activitiesl4T-Is3. Hepatitis C should be viewed as not just a

medical problem, but first and foremost a social problem, the medical side of it (the
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having of the disease and its consequences) being a consequence of a combination of

structural inequalities exhibited in factors such as a socioeconomic status, level of

education, and psychological problems. These may be the real reasons which put

Aboriginal people at an increased risk for infection with the hepatitis C virus. In tune

with the idea of empowerrnent of individuals and groups, it is important to hear what the

Aboriginal people themselves say about why they are at risk for infection with the

hepatitis C virus. The Chee Mamuk Aboriginal program identified the following factors

responsible for the high rates of hepatitis C in their Hepatitis C teaching toolkit: Nomadic

Lifestyle, Residential School Syndrome, Loss of Culture and Spirituality, Language and

Literacy Issues, Loss of Traditional Parenting Skills, Breakdown of Family, Unhealthy

Foster Care, Sexual Abuse, Low Self-Esteem, Isolation, Lack of Awareness, Alcohol

Abuse, Injection Drug Use, Time in Prison, Tattooing, and Poor Access to Health

Servicesl5a.

Injection drug use, time in prison, and tattooing are the most obvious immediate factors

which place an individual at an increased risk of acquiring hepatitis C infection. Since an

effective screening of all blood products was instituted in Canada in 1990, blood

transfusions are very safe and they no longer pose an appreciable risk for contracting

hepatitis C. At present, injection drug use is the principal and most efficient route of

acquiring hepatitis C. High rates of involvement in injection drug use among aboriginal

Canadians, and youth in particular, are well-documentedl43'148'l5s-1s6. h a study of risk

behaviour among Aboriginal youth in seven Canadian cities, 2IYo of 15-24 year olds

reported injecting drugsl55. Among attendees of Vøncouver's Needle Exchange Prograrn

53



the prevalence of HCV was 88o/o, and2Zo/oof clients were First Nationsl56. In yet another

study of injection drug users in Vancouver, the prevalence of hepatitis C among

aboriginal drug users was 9To/otat. In both the study of street connected youth in

Winnipeg and Winnipeg Injection Drug Epidemiology (WIDE) study, a

disproportionately high percentage of participants identified themselves as Aboriginal

(63% and 64.2% respectively)143'r4e. As many as 40-50o/o of drug users reporl sharing

needles (both lending and bonowing), thus effectively propagating the infection among

the IDU community. It is also suggested that the sharing of needles is more common in a

similar shared ethnic contextl50. Thus, Aboriginal drug users share drug injecting/snorting

paraphernalia mostly with each other. This may explain why even among the groups of

similar risk behaviour, such as IDU, the rates of hepatitis C infection are still higher

among drug users of aboriginal ancestry as compared to non-aboriginal drug users'08.

Hepatitis C is also a significant health problem in correctional facilities, with 27-40o/" of

inmates being infected with HCVrs6-rs8. V/hile the estimated prevalence of hepatitis C

infection in Canada is 0.8%, it is 20 times higher among Canadian inmatesr5e. Again, the

major risk factor is the use of injection drugs either in the past or while incarcerated' For

obvious reasons, the sharing of needles is widespread.82o/o of those who continued using

drugs in prison reported sharing needleslss. Tattooing is another risk factor prevalent in

correctional institutions, with the common practice of re-using equipment due to limited

access to sterile instruments. This provides an effective environment for further spread of

hepatitis C virus among prison inmates. Furlhermore, in contrast with the expected

proportion of 2.5o/o, aboriginal people represent a significant proportion of inmates (17%
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of male and 260/o of female inmates), and the numbers are even higher on the Prairies

(49% in Manitoba and72%o in Saskatchewan provincial institutions  I%o¡rso'reo. Thus, a

significant group of Aboriginal individuals is at risk of acquiring the hepatitis C virus

while incarcerated.

The over-representation of people of aboriginal ancestry among injection drug users and

prison inmates (both groups with high prevalence of HCV) promotes the continuous

transmission of HCV infection among Aboriginal people'3t'l3s-137't48't4e'tt6. The HCV-

infected inmates retuming to their n"-" communities provide a continuing source of

infection, as the probability of them being treated while incarcerated is extremely low.

Similarly, access to quality health care and treatment in particular is a significant problem

for those addicted to drugs. An IDU community worker from British Columbia

explained: "The biggest challenge people face is treatment. Will they qualify and will

they be able to handle the treatments? The criteria in BC fand elsewhere in Canada] are

very rigid and a lot of our clients don't meet these criteria so treatment is denied"l6l. An

IDU community worker in Kingston resonates: "Too often doctor [sicJ doesn't offer any

follow-up after they [injection drug usersJ test positive for hepatitis C because they are

drug users. The doctors are passing judgment that the clients are doing something they

shouldn't do"t62. Addicted individuals are expected to abstain from dmg and/or alcohol

use for at least 6 months to be considered for treatment (the reasons for that are risk of re-

infection if IDU is continued as well as compliance with the weekly treatments which last

for a year). If these individuals continue their at risk behaviour (which happens more
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often than not) treatment is not offered and in the meantime they continue to be a

reservoir of infection.

As evidenced from the analysis of both NHANES hepatitis C studies, injecting drugs and

high-risk sexual activity had the strongest association with the HCV infection among

adults 17-59 years of age, but also independently associated were poverty, fewer than 12

years of education, and being divorced / separated6T-68. The first two (poverty and a low

level of education) as well as high rates of unemployment and unstable housing were

found to be prevalent among the Winnipeg IDU population'on. Mot"orrer, a high mobility

of Aboriginal people between reserves and inner city centres may introduce HCV

infection even in remote (and previously unaffected by HCV) aboriginal

communitiesl4s'l4e'163. lnmates retuming to the communities, street-involved people, the

homeless or those with unstable housing can all be a means of introducing hepatitis C to

reserves and off-reserve cofirmunities. Their limited income may be conducive to sharing

personal hygiene items such as razors and toothbrushes, which is also implicated as a

possible medium of hepatitis C transmission. More importantly, high mobility of

injection drug users living off reserve between urban areas and home communities

facilitates sharing injection and snorting equipment. For example, a potential dispersion

of HIV and other blood-borne pathogens into rural American Indian / Alaska Native

communities already has already been reported, presumably being a consequence of

regular migration between rural and urban areast63'"0. Similarly, high mobility of the

Winnipeg IDU population and the increase in the number of HIV cases from the rural

communities has been reportedl 48'l 4e.
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An HIV epidemic provided additional insights into distinct patterns of risk and

prevalence of infection among aboriginal and non-aboriginal Canadian populations.

According to Health Canada, there is no evidence that the HIV epidemic among

Aboriginal peoples is fading. The proportion of newly reported HIV cases attributed to

Aboriginal people increased from less than IYo prior to 1990 to almost 24o/o in 1999.

Even more important for hepatitis C, the proportion of HIV cases attributed to IDU

decreased among Caucasians while steadily increasing among Aboriginal Canadians:

from less than 5o/o before 1990 to 19% in I99Il93 to 34o/o in 1994196 to as high as 51% in

lggTDgt+e''60. Similarly, in British Columbia the identification of IDU as the primary risk

factor for HIV/AIDS was reported to be 50o/o for Aboriginal women and l9o/o for

Aboriginal men, compared to 7.4o/o and 3.2o/o for non-Aboriginal women and men,

respectively'su. This trend has direct implications for the potential for HCV spread

amongst Canadian Aboriginals. This is very similar to the findings of the WIDE study

which documented that since the mid-1980's the number of fself-identified] Aboriginal

people initiating drug injections exceeded the number of non-Aboriginals, while the

opposite trend was noted prior to the mid-1980r4e.

Another alarming finding of the WIDE study was the fact that while almost 80% of

participants reported ever having been tested for HIV, only 45o/o reported having been

tested for HCV and 360/o for HBV, possibly pointing to a lack of awareness about viral

hepatitis B and C in this segment of the populationr*e. The same problem was identified

by the Chee Mamook groupl". Similur themes are repeatedly found while conducting

needs assessment or hepatitis C programmes evaluation. Comments such as "many of the
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street-involved people and women in the correctional system devote most of their energy

to surviving and hepatitis C is a lower priority among many problems" or "...tlzere is

tack of information particularly when compared to the extensive inþrmation available on

Hlf't6s are common. There is virtually no access to literature on hepatitis C in

Aboriginal languages. Aboriginal educator Nicole Eshkakogan reported in 2003 that

"most Aboriginal youth are unaware that hepatitis C is spread through contact with

blood. There is just not much being done to educate or expand awareness about hepatitis

among aboriginal youth"t66. Even more people are still not aware that sharing drug

snorting equipment and participating in traditional rituals with skin cutting, tattooing, and

body piercing with shared instruments also poses risk of hepatitis C transmission.

From an Aboriginal prospective, the loss of traditional culture, parenting and teaching

correlates with high rates of hepatitis C. Aboriginal patient advocate Carl Orr says'. "if we

think about hepatitis C from a dffirent perspective, there is correlation between

traditional teachings and hepatitis C. Traditionally, wlten an animal is caught and

skinned, it is very important to be careful with the animal's blood. If any of the animal's

blood enters open wounds, that animal's disease may be passed on. The same principle

applies for hepatitis C... We must ask ourselves: Why have Aboriginal People lost this

traditional teaching along the way? Iílhy has hepatitis C infected aboriginal population

in such high numbers?"t't . This is an excellent example of both how the suppression of

traditional knowledge may have contributed to the spread of high-risk behavior, and how

the recovery of traditional teachings can pave the way to effective disease prevention.
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2.8 NarunAL HISToRY oF HEPArlrls C

Hepatitis C is caused by a RNA virus, which belongs to the flaviviridae family. The virus

is highly variable and is classified into 6 major genotypes from 1 to 6 and more than 100

subtypesl6T. Viral genotype does not influence the clinical picture of the disease, but it

does affect treatment outcomes and the duration of therapy, which will be discussed later.

After the acquisition of HCV, the average incubation period lasts for 6-7 weeks, but may

vary from 2 to 26 weeks (Table 2.10).In more than 80% of infected individuals acute

hepatitis C is asSrmptomatic, and only about 20o/o may experience various synptorns of

malaise, jaundice, and other symptoms of acute hepatitis such as abdominal pain, nausea,

have dark urine and pale stool, etc. with the elevation of ALT more than 10 times the

normal range. Acute HCV infection has a variable course. Some individuals are able to

spontaneously clear the virus, their ALT retums to normal, and HCV-RNA is

undetectable after 6 months from infection. However, in the majority of cases the

infection becomes chronic, with fluctuating levels of both ALT and HCV-RNA titers.

Table 2.10 Natural history of HCV Infection

Ra,q.gç'

Incubation period

Acute illness (aundice)
Chronic infection
Cirrhosis (20 yrs.)

- in children and young women
- in mid-age transfusion recipients

Cinhosis (a0 yrs.)
- in those <40 yrs. when infected
- in those >40 yrs. when infected

Mortality from chronic liver disease

HCC

6-7 weeks

Mild (S20%)
75%

r0% - 20%
2%-4%

20% - 30%
20% - 40%
r0% - 30%
30% - s0%
r%-s%
r%-5%

2-26 weeks

50% - 8s%
2% - 30%

t0% - 50%
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Unfortunately, there are no reliable predictors of spontaneous resolution of hepatitis C,

and the answer to the question of frequency of HCV clearance after initial infection

remains elusive. While earlier studies, based primarily on the observation of transfusion

recipients, reported very high levels of chronicity - up to 85o/o,later population cohort

studies demonstrated a much lower proportion of chronicity (55%) after documented

iatrogenic acquisition of HCV in younger healthy women and childrenr6s-170. Hoofnagle

suggests that betwee n 55Yo and 85o/o of infected individuals develop chronic infectionr6T.

The two aforementioned NHANES studies of HCV infection in the United States, with

thousands of participants tested, revealed that the prevalence of chronic hepatitis C

among those infected with HCV was 72%o in 1988-1994, showing that less than 30% of

those who acquired HCV infection successfully cleared the virus. Even smaller was the

proportion of viral clearance in the 1999-2002 study cohort, with the prevalence of

chronic HCV infection of 8I .2% and viral clearance of less than 20o/o 
6t'68 

.

According to the data from Dawood and colleagues, ninety percent of those tested

positive for antibodies to the hepatitis C virus in Manitoba also had chronic infectionrar.

In a sophisticated study by Kamal, 52 health care workers with documented acute

hepatitis C after needle stick injury were followed prospectively. In this cohort, only 17o/o

of the index patients had spontaneous recovery (9/52), while 83o/o became chronically

infectedloT.

The course of chronic infection is also characterized by great variability. While some

individuals have no or minimal chronic hepatitis and might even be unaware of their

60



infection, others experience progressive disease with significant morbidity and an

increased risk of developing cirrhosis of the liver and liver failure, eventually resulting in

death. As with the question of viral clearance, there are various estimates of the

proportion of cases which progress to clinical hepatitis, cirrhosis, and its complications

(Table 2.II).

Table 2.ll Progression of Chronic Hepatitis C to various clinical stages

Thus, the highest rates (%) of progression to cirrhosis were reported by several

prospective studies of post-transfusion hepatitis and retrospective reviews of individuals

with diagnosed chronic hepatitis C in the tertiary care centersl6e-174. h such cases, after

10-30 years of follow ttp,7-55o/o of those with chronic hepatitis C developed cirrhosis, up

to 23Yo developed hepatocellular carcinoma, and 1.3-15.3% died. However, cohort

studies of pediatric patients and younger healthy females revealed a much more benign

course of infection, both in terms of rates of chronicíty (55%) and in terms of the

progression to cirrhosis of only 0.3o/o and2o/orespectivelyr6T'r6e (Table 2.IL).

{i$þiti";t.¡.r.¿.C-ifth-tiiiC .',,HCC'',,. :,,,,,pth
fYr.) (" \ ('h\ e/,\

Prospective Studies:
- Acute transfusion-associated hepatitis 8-i6 w. 7.0-15.6 0-1.3 1.3-3.7

Retrospective Studies' t t q- L t )

- Chronic hepatitis C 10-29 w. 16.8-55.0 1,.0-23.4 3.7-15.3
Cohort Studies:
- xRecipients of contaminated Igl67
- *Pediatric cardiac surgery patientsl6e

* HCV-RNA positivity was 550Á

17 yr.
17 w.

2.0
0,3

0

0

0

0
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Various factors are known to influence the course of ch¡onic hepatitis C. Age at initial

infection has long been recognized as playing an important role in hepatitis C outcome.

Age 40 and above at the time of HCV acquisition is unfavorable, as is the male gender.

Alcohol consumption and co-infection with HIV are also known to promote progression.

Some of the other factors, such as iron overload and hepatic steatosis, have been shown

to negatively affect the outcomes of the antiviral combination therapy. Fatty liver, often

with concurrent obesity, insulin resistance, and diabetes are common in chronic hepatitis

C patients. All these related conditions can be associated with both disease severity and

poor response to therapylTs-l81. However, the latest research demonstrates that it is not the

presence of fatty liver per se but rather insulin resistance, showed evidence of an

independent association with lower rates of sustained virological response (SVR) l7e-r80.

On the other hand, the ltalian group demonstrated that the grade of steatosis was

negatively associated with SVRI8l.

Similarly, elevated liver iron is shown to be a negative prognostic factor for alpha-

interferon response in chronic hepatitis Cl82-185. It was also an independent risk factor for

liver fibrosis progression in the cohort of thalassemia patientslss. However, the Trent

Hepatitis Study Group in its repeat biopsy study demonstrated, somewhat surprisingly,

that such factors as necroinflammation, duration of infection, alcohol consumption, ALT

levels, current or past hepatitis B virus infection, ferritin, HCV genotype, and steatosis or

iron deposition in the initial biopsy were not independently associated with the

progression of hepatic fibrosisls6, while age and the presence of any fibrosis on the initial

biopsy were. Some of these surprising hndings could be explained by the relatively short
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period of observation 2.5 yrs. as compared to the long course of the disease. The same

study revealed that fibrosis progressed in less than three years in 33% of untreated

hepatitis C patients, including those with persistently notmal ALT. However, a few other

studies involving assessment of biopsies found the higher necroinflammation score, older

age, and alcohol consumption to be independent predictors of fibrosis progressionlsT-Ie0.

The rates of progression in these studies were similar to that of the Trent group.

Viral load and viral genotype does not seem to influence the clinical picture of the

disease, with the exception of the genotype 3 and its association with hepatic steatosislel.

However, genotype does affect treatment outcomes and the duration of therapy. For

instance, the response to treatment is higher for the infection caused by genotype 2 and 3

virus than genotype I or 4 disease, and the duration of treatment is 50% shorter (24

weeks) for the former as opposed to the latter (48 weeks), and the success of treatment is

the most significant outcome modifying factor (Figure 2.15).

Chronic hepatitis C has an insidious course. It may (or may not) progress slowly and

asymptomatically for the first two decades after infection. Some individuals may develop

nonspecific syrnptoms of mild fatigue and malaise. In those patients whose chronic

hepatitis C has a progressive course, clinically significant syrnptoms may first appear at

the time of the development of advanced liver disease. In unfavorable cases, cirrhosis

progresses to a decompensated state, which manifests in ascites, esophageal varices with

or without bleeding, hepatic encephalopathy, and eventually liver failure. Others may

develop hepatocellular carcinoma. Liver transplantation as the therapeutic option is

available only to a small minority of individuals with end-stage liver disease. On the
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other hand, successful treatment with combination therapy (pegylated interferon and

ribavirin) is the most important factor for preventing the progression of chronic hepatitis

C to its end stages and decreasing the burden of hepatitis C on the population level.

Freeman and Dore with colleagues developed a Markov model of liver disease

progression. Their model estimated that the risk of progression to cirrhosis is 7o/o aîter 20

years and 20o/o after 40 years of infectionte2'te3. Corresponding estimates for hepatitis C-

related mortality are I%o and 4Yo. They conf,rrmed that those with a heavy alcohol intake,

who are co-infected with HIV or HBV, and those who have already progressed to

moderate to severe hepatitis all are at increased risk of advanced liver disease.

Figure 2.15 Natural history of HCV infection and disease-modifying factors
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2.9 N¡runAL HISTORY OF HEPATITTS C IN FIRSI NATIONS

V/hile there is some evidence pointing towards an enhanced immunologic ability of First

Nations individuals to effectively resolve HCV infection as compared to Caucasiaflsoo-5O,

the extent to which this occur remains unclear. Analysis of nine years of data in Manitoba

(1995-2003) revealed that while the total proportion of individual with self-limiting

(resolved) HCV infection was only 10.3o/o, this was different when ethnic background

was taken into accountrar. Thus,l4.4yo of First Nations individuals had evidence of

resolved HCV infection (anti-HCV positive and HCV-RNA negative test results) as

compared to 9.8o/o of non-First Nation individuals. The proportion of females with

resolved infection was somewhat higher than the proportion of males (16% vs.Izo/o)t40.

Yet in a study of HCV prevalence in urban native population from the Great Plains area,

while the prevalence of HCV exposure was Il5% (8% among females and 18% among

males), 25o/o of them had self-limiting infectionl23. Prevalence of chronic infection was

8.60lo overall, 6Yo among females and I3Yo among males. Overall, 75o/o of infected

individuals had chronic hepatitis, while 25% had evidence of resolved infection, with

males and females having a similar proportion of viral clearance: 27o/o and 23o/o

.. r 123respecilvely

On the other hand, Alaskan Natives have been leported to have rates of spontaneous

ciearance as a high as 56Yo as comparedto 35o/o in Caucasiarrs'eu. Similarly, in a large

community-based cohorl of illicit drug users in Vancouver', HCV clearance occuned in

23Yo overall, but increased HCV clearance was associated with the Aboriginal race (AOR

? ?¿\195
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The course of infection among those who do develop chronic hepatitis C is a cause for

concem. Alcohol abuse is a prevalent problem of First Nations people and a significant

factor predisposing a person to the development of cirrhosis in HCV infected patients3'

tt2'120'te6'te8. Similarly, obesity and hepatic steatosis are associated with more rapid

fibrogenesislTs-I81, and these too are more common in the First Nations populations. Since

approximately 50o/o of diabetics have fatty livers, one would justifiably expect higher

rates of progression and/or more complications in HCV-infected diabetic patients.

Among American-Indian women, type2 diabetes was found to be more common in those

with than in those without HCV infectionrTs. Given that the prevalence of diabetes among

First Nations peoples is at least 3 times higher than among their non-First Nations

counterparts, one can predict more advanced liver disease and its complications among

First Nations patients. Finally, HiV co-infection expedites progression to cirrhosisrs2-

rs3'r84'lee and HIV/AIDS cases among Aboriginal peoples have increased steadily over the

past decade: Aboriginal people, who make up only 5Yo of the total population in Canada,

represent 16% of the new HIV infectionsls0'1s2.

These data confirm that chronic hepatitis C poses a significant burden and challenge to

the Canadian First Nations populations and needs to be investigated more closely.
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CHAPTER TIIREE ' .,' .,

3.1 RBSB,InCH oBJECTIvES

METHOÐS

The principal focus of the present work was to examine various aspects of viral hepatitis

C infection in First Nations and non-First Nations populations of Manitoba. A key point

was to determine whether and to what extent differences exist in the application of health

services to the two populations. A further major objective was to assess the burden

hepatitis C imposes on the health care system by evaluating whether individuals with

chronic hepatitis C use health care resources more extensively as compared to non-

infected individuals. Guided by these main goals, the project consisted of three distinct

parts with three separate main objectives.

The first objective was to provide a descriptive epidemiology of hepatitis C infection in

First Nations and non-First Nations Manitobans. This part of the study consisted of the

following:

3.1.1 Objective 1: DESCRIPTIVE EPIDEMIOLOGY

ANar-ysrs oF INCIDENCE AND DEMocRApHICS oF HCV ntrpcrtoN IN MeNIroee:

overall and annual incidence of newly diagnosed HCV infection in Manitoba

amongst First Nations and non-First Nations populations;

incidence of newly diagnosed HCV infection in different demographic groups;

incidence of newly diagnosed HCV infection in different geographic regions,

such as by regional health authority (RHA) and by urban (Winnipeg) vs. South

rural vs. Northern rural residence.
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The second objective was to examine the natural history of chronic hepatitis C and

compare clinical features of the disease between First Nations and non-First Nations

populations.

3.1.2 Objective 2: NATURAL HISTORY AND CLINICAL FEATURES OF

HEPATITIS C

DNT¡RIi¿ININC THE EXTENT OF THE DISEASE BY CALCULATING PERCENTAGE OF

INDIVIDUALS WITH:

o Decompensated cirrhosis (by identifying records containing specified procedure or

liver disease sequelae-related codes) - see the methodology section below for detailed

discussion.

o Conditions characteristic of the natural history of chronic hepatitis C: portal

hypertension, hepatocellular carcinoma, ascites, esophageal varices, etc.

DBscnBNG OTHER IMPORTANT CLINICAL FEATURES BY CALCULATING PERCENTAGE OF

INDIVIDUALS WITH:

. Concurrent alcohol abuse and alcohol-related liver disease.

n Other hepato-biliary comorbidities, including HBV infection, non-alcoholic fatty

liver disease, etc.

o Non-hepatic comorbidities (chronic conditions) with clinical relevance to chronic

hepatitis C, e.g. diabetes and HIV infection.

o All-cause mortality.

o Jn-hospital deaths.
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The final objective of this study had lwo components. One was to determine if chronic

hepatitis C infection resulted in an increased use of health care services by infected

individuals compared to non-infected persons (by comparing overall health care use

between First Nations and non-First Nations individuals with chronic hepatitis C and a

demographically matched population control cohort). The second component was to

examine and compare the liver disease-related health care utllization between First

Nations and non-First Nations persons with chronic hepatitis C. Hence, this part of the

study consisted of the following:

3.1.3. Objective 3: ANALYSIS OF HEALTH CARE UTILIZATION OF FIRST

NATIONS AND NON-FIRST NATIONS INDIVIDUALS AND COMPARISON WITH

MATCHED POPULATION CONTROLS

l. ANelvsls oFHoSPITALIZATIoNS:

Overall hospital use (percent of patients who had hospital records)

Out-patient hospital use (percent of patients who had outpatient hospital records

with the stay of 0 days)

Hospitalizations (percent of patients who had inpatient hospital records and the

length of stay >1 day)

Rates of hospitalizations per person/years

Rates of outpatient visits per person/years

Average length of stay (LOS) and percent of long stays (>i month)'
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o Propoftion of liver disease-related and non-liver hospitalizations (records with the

most responsible diagnosis of liver disease)

e ln-hospital deaths

2. ANalvsls oF PHYSICIAN vISITS:

o Overall physician contacts þercent of patients having at least one record of

physician visit)

o Rates of physician visits per person/years

o Proportion of liver disease-related and non liver disease-related visits

o Rates of care by specialists and GPs

3. PRnscRlprtoN MEDICATIoN usE

. Overall use of prescription drugs (percent of patients having at least one record of

a prescription drug)

4. RpsOURCP UTILIZATION FOR HCV-N¡IETED CARE:

o Proportion of chronic hepatitis C patients who underwent liver biopsy

. Frequency and rates of procedures to control complications of advanced liver

disease: paracentesis, treatment of esophageal varices, TIPS, etc.

o Proportion of chronic hepatitis C patients who received liver transplants

o Percentage of chronic hepatitis C patients who received antiviral therapy
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3.2o¡ra. souRCES

For the puryose of carrying out this project, the Hepatitis C Research Database was

created. The database was developed by linking together the provincial Viral Hepatitis

Surveillance Database with the Manitoba Health registry and medical coverage files,

hospital separation records, physician reimbursement claims, and prescription drugs data

(Drug Program Information Network) (Figure 3.1). All administrative databases except

DPIN contain records dating back to 1970. The latter was introduced in 1994.

Figure 3.1 Structure of the Hepatitis C Research Database

The Hepatitis C Research Database is a population-based provincial cohort of individuals

with chronic hepatitis C infection and matched controls, consisting of basic demographic

data and complete health care utilization data extracted from the above databases. It is

comprised of the following segments: 1) the CDC case file for all viral hepatitis reported

to Manitoba Health; 2) the Manitoba Health registry and medical coverage file of CDC-
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linked hepatitis cases and their matched controls; 3) a case-control file of extracted

hospital separation records; 4) acase-control file of physician reimbursement claims; and

5) a case-control file of prescription drug data from the Drug Program Information

Nefwork (DPIN). The detailed description of source databases is presented below.

3.2,1. Viral Hepøtitis B ønd C Surveillance Datøbøse

The foundation database for this project was the Viral Hepatitis B and C Surveillance

Database, maintained by the Communicable Disease Control Unit (CDC) of the

Department of Public Health, Manitoba Health. ln Manitoba, all surface antigen (HBsAg)

positive results for hepatitis B and positive hepatitis C antibody (anti-HCV) test results

are reported to the Communicable Disease Control Unit and then referred to the

appropriate public health jurisdiction for follow up. Public Health Nurses (PHN) contact

newly identified HBsAg-positive and anti-HCV-positive individuals and complete an

investigation form for each person. The investigation form includes patient's

demographic, epidemiological and clinical data and information regarding their sexual

and needle-sharing contacts. The information collected by the PHNs is then entered into a

database managed by the CDC Unit. The database is an Access database with detailed

demographic information on all individuals who have ever tested positive for hepatitis B

and/or C in the province including the patient's name, date of birth, gender, address,

regional health authority (RHA) based on the patient's residence at the time of testing,

the patient's ethnicity (treaty vs. non-treaty status), Manitoba Health Registration

Number (MHSC number) and Manitoba Personal Health Identification Number (PHIN).
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The database also contains information on the physician requesting the testing including:

the physician's number, facility number, and RHA. Other public health-required data are

also captured in the database, such as the presence of clinical s5rmptoms, identification of

the person's risk factors such as exposure to blood and blood products, injection drug use

or the snorting of drugs, high risk sexual activity, history of incarceration or of living in

endemic countries, etc. However, because the patients' contacts with the public health

nurses are voluntary, the public health interview information in the database is

incomplete, since it is based only on those who agreed to provide such data and moreover

on the data whose veracity as well as completeness can not be ascertained.

The records on all hepatitis C patients from this database were requested. After removing

personal identifiers (keeping 3 first letters of the first and last names), the data was

released in electronic form for use in this project. Through scrambled patients' PHINs,

the database was linked to the Manitoba Health Population Registry and other

administrative databases.

3.2.2. Manitobø Heølth Population Registry

The computenzed provincial Population Registry has been maintained by Manitoba

Health since 1970. The registry contains demographic information such as dates of birth,

gender, treaty First Nations status, residential postal code; period of coverage data as

beginning and end of coverage and the reason for ending (such as death, moving to

another province, becoming subject to federal jurisdiction, etc.); Manitoba Health
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Number, and individual PHIN. The Registry is regularly updated with the Office of Vital

Statistics and the information on new registrations and deaths is added. Linking this data

with the CDC cases enhanced the Research Database with the information on the length

of follow-up (in cases of ended or intemrpted coverage) and with information on deaths.

To compare the health care utilization of HCV and non-HCV infected individuals, a

population control cohort was selected from the registry based on the following matching

demographic variables: 5-year age group, gender, residential postal code, and treaty First

Nations status. Hepatitis C cases identified in the CDC database were excluded from the

population from which the control cohort was drawn. Details of matching process are

described in Section 3.4.3.

3.2.3. Medicøl Services Claims Databsse

The Provincial Medical Services Database is maintained by Manitoba Health and Healthy

Living (MHHL) and provides information on physician-patient encounters in the

province. As most physicians in Canada, physicians in Manitoba a paid on a fee-for-

service basis and submit their claims to MHHL for reimbursement. Salaried physicians

also submit evaluation claims (shadow billing)20O. All physicians' billing claims in

Manitoba aÍe submitted to the Manitoba Health Services Commission, and this

information is entered to the database. lnformation is recorded in the database from

physicians' reimbursement claim cards for emergency, ambulatory, hospital outpatient

and office care, and therefore includes a record of all physician-patient interactions,

including data on diagnostic tests and procedures performed in a physician's office or
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laboratory. In the database, physician service records include information on the patient's

identity (age, gender, residential area, etc.), date and type of service provided (according

to the Manitoba Health tariff codes2Ol¡, and for each service the reason for its provision,

namely the most responsible diagnosis, which is coded according to the International

Classification of Diseases, 9-th revision, Clinical Modification (ICD-9-CM) code. It also

contains information on physician identifiers and specialty codes. Each billing record

contains a single tariff and a single 3-digit diagnostic code. If more than one service was

provided during a visit, then more than one claim for the same service date had to be

submitted for pal.rnent, and the corresponding number of records added to the database

for the same date. Generally, multiple records for the same visit are quite common, which

makes this database the largest in terms of the number of records contained in the

database.

3. 2. 4. Hospital Abstrøcts døtøbøs e

The Provincial Hospital Abstracts database is another source of data for the project. This

database captures a1l hospitalizations, emergency department visits, day surgeries and

procedures, etc. It includes all separations for Manitoba residents and non-Manitoba

residents hospitalized in acute and chronic caÍe facilities in Manitoba, as well as all

separations for all Manitobans admitted to out-of-province facilitiesz02. The records

include information on the most responsible diagnosis, comorbidities, and complications'

All hospital abstracts, whether inpatient or outpatient, use an identical format and are

recorded in the same file200. This information includes the patient's identification data,
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dates of hospital admission and discharge, admission type (emergent, urgent, elective,

etc.), transfers, accident code, patient's separation, consult services, the patient's

diagnoses and procedures performed in the hospital coded according to ICD-9-CM codes.

Diagnosis types are recorded for all diagnoses (primary, secondary, or complication).

Procedures are recorded with the date of the procedure, its location, and the specialty of

the physician performing the procedure. Up to 16 diagnostic codes and up to 12

procedure codes can be recorded on each hospital abstract.

3.2. 5. Prescription Drugs Datøbase

The Drug Program Information Network (DPIN) is a database of pharmaceutical use and

is the most recent addition to the administrative databases in Manitoba (since 1994). It is

an administrative claims database of prescriptions dispensed for out-of-hospital usage in

Manitoba to its resident population. It also includes prescriptions for outpatient use

dispensed by hospitals. The DPIN database includes prescription data for Manitoba

citizens who are registered with the Pharmacare, Nursing Home, Family Services and

Palliative Care Drug programs. DPIN is administered through real-time computer links

with every community-based pharmacy in the province and is maintained by the

Manitoba Ministry of Health20'. Th" claim data include the following information: the

DIN (Drug Identification Number), the brand name, the generic name, the strength and

the dosage form, the number of days supply, the metric quantity, the number of refills, as

well as personal identifiers (PHIN) and physician and pharmacy identihers, which make

the linkage of these data possible.
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3.3 CasB DnrtNrrtoN AND Sruov Popul¡uoN

Case Dqfinition

A case is defined as any individual who is a resident of Manitoba and who has ever tested

positive for antibodies to hepatitis C virus (anti-HCV) by enzyme-linked immunoassay

(EiA), and confirmed positive by recombinant immunoblot assay (RIBA) or polymerase

chain reaction (PCR) for HCV-RNA. All diagnostic and confirmatory testing for HCV in

Manitoba is performed by the Cadham Provincial Laboratories.

Studv Population

Cases were derived from the Manitoba population of approximately 1,150,000204-20s.

Patients who received care in Manitoba but who were not residents of Manitoba are

excluded from the study. The study period includes all available data from January 1,

1991, when diagnostic testing for HCV became available, to December 31, 2002.

The cohort of HCV-infected individuals was further divided into the two groups for

subsequent analysis and comparison according to the presence or absence of a treaty

status number. Information on treaty status is recorded in the Manitoba Health population

registry ("4 Code"). According to it, the current count of the Treaty First Nations is

-65,000 (approximately 6% of the Manitoba population)2oa. However, this may

underestimate the First Nations population of the province by about 1/3 (see discussion of

limitations below). Those identified by the "4" code comprised the "First Nations" group

in the analysis. Those who do not have the ",A." code in the Registry are labeled "non-
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First Nations". That may include First Nations individuals without treaty status, the

Métis, lnuit, as well as individuals of any other racial descent.

The non-infected control cohort was drawn from the general population of Manitoba in a

ratio of approximately 20:1 (20 non-HCV controls per t hepatitis C case). Subjects for

this [non-HCV-infected] cohort were randomly selected from the population Registry,

excluding those subjects who are identified as the members of hepatitis C case cohort

(HCV-infected). The non-HCV cohort was matched to the HCV cohort to control for the

potential confounding according to the following variables: year of diagnosis of HCV, 5-

yeat àge interval, gender, residence (by the postal code), and Treaty status.

3.4 D¿.T¿,SASE LINKAGE PROCESS

3.4. I. Døtø prepørøtion

The Manitoba Health Population Registry contained 1,852,466 unique records and

included all individuals currently registered with the health coverage plan in Manitoba as

well as historical records of those who had been previously registered with the plan;

hence the total number of records exceeds the total number of current Manitoba residents

by 60% (according to the 2006 Statistics Canada census, the population of Manitoba in

2006 was I,I48,4}l)2os .

The CDC Viral Hepatitis B and C Surveillance Database file contained a total of 7,578

records. There were 352 duplicate records for 176 PHINs for individuals having both

78



Hepatitis B and one for Hepatitis C. Such double records were converted into a single

record with the information combined (hepatitis B data was added to hepatitis C record).

The remaining empty records were eliminated, bringing the number of records to 7,402.

Furlher review of the eligible records revealed that there were 36 records with 16 unique

PHINs containing multiple records with different demographic data. While PHINs were

the same, the demographic information was different when records were compared on

first and last name, sex, and birth date. A manual review of these records revealed that all

of these records seemed to be unique people based on demographics. These records were

forwarded to the Manitoba Health programmer in order to allow each record the

opportunity to merge with the proper registry entry and to correct the PHINs. Nine

PHINS (18 records) had reversed month and day of the birthday, and were corrected to a

single record with the date of birth according to the registry. The remaining 27 records

with 7 PHINs could not be linked back to the registry and were declared invalid.

Eliminating these records created a"clean" copy of the CDC viral hepatitis file to a total

of 7 ,37 5 unique records, which comprised 97 3% of the original data.

3.4.2. Linkage of CDC viral hepøtitis surveillance døtøbase ønd populøtion registry file

The CDC Viral Hepatitis Surveillance Database (CDC VHSD) is maintained and

routinely updated by manual entry of the information received by the CDC Unit. As the

result, it has missing values and incomplete entries for some of the essential data

elements such as PHINs, dates, and some other demographic data. In order to fill in the
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missing values and obtain the information on the health coverage for the study

population, the population registry file was used. The main matching variable for the

linkage of the CDC VHSD and population registry was PHIN. Other matching variables

were last name (3 first letters), first name (3 first letters), date of birth, and sex. [n the

data sets released by Manitoba Health's programmers all original PHINs were scrambled,

and last names were truncated after the f,rrst 3 letters.

Out of 7,315 records, 9Io/o (6,701 records) linked to the population registry dataset by

scrambled PHIN. Of these, 36 records (0.5%) were considered improper matches because

their demographic variables did not match across the records. These records were added

to the 674 records that had not matched by PHIN, creating a total of 710 records which

needed to be linked by probabilistic matching techniques. Thus, the overall success of the

deterministic matching was 90.4% (6,665 out of 7,375 records from CDC data file and

population registry file matched completely by the selected variables)'

Probabilistic matching of 710 records that did not match in the previous step was done

using the following 8 demographic variables: Last Name (first 3 letters), First Name (first

3 letters), sex, day of birth, month of birth, year of birth, Manitoba Health Family

Registration Number, and the first three digits of the postal code (known as Forward

Sortation Area-FSA). Because women routinely change last names via marriage, all

probabilistic matching procedures were conducted separately for males and females.

Using SAS Linkage Macro (linkpro)206, another 457 rccords from the CDC VHSD were

matched to the corresponding records from the population registry. The total matched set
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comprised 7,122 records. Of these, 1,524 records were of hepatitis B cases and another

580 records were either prior to January l, I99l or after December 31,2002, and were

therefore excluded. The final hepatitis C case cohort contained 5018 records (Figure 3.2).

3.4.3. Selection of controls

Prior to obtaining health services information from administrative sources, a population-

based control cohort was selected. The control cohort was drawn from the Manitoba

population registry with the exclusion of those who were already identified in previous

step as members of the hepatitis C case cohort. A random sample of approximately

100,000 records was selected and classified according to a 5-year age group (e.g. 30-34

yrs., 35-39 yrs., etc.), sex, residence (by FSA), and treaty status (by "4" code) to match

the demographic and geographic distribution of the cases. Due to the small number of

cases, several age gïoups were combined into larger age intervals: 0-10 yrs., 11-17 yrs.,

18-24 yrs., and 75+ yrs. The control cohort was drawn in a ratio of approximately 20 to 1

(20 non-HCV controls per t hepatitis C case). However, not every combination of age,

sex, and residence amongst cases had corresponding 20 controls, particularly among the

First Nations cohort. Hence, the frequency matching resulted in the selection of 94,282

controls for 5,018 cases (a total of 99,300 study records) with the control-to-case ratio of

18.8. There were 9,802 controls for 67I cases among First Nations (the control-to-case

ratio of 14.6) and 84,480 controls for 4,347 non-First Nations cases (the corresponding

ratio of 19.4).
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Figure 3.2 Stepwise construction of the study's hepatitis C cohort

3.4.4 Merging of the cøse-controlJíle with the medicøl services information

The completed case-control file of 99,300 records was merged with the hospital

discharge abstracts data, physicians' billing claims data, and pharmacy services data

VlRql u¡pnnls
SURVEILLANCE DATABASE

7,578 records

Remains:
7,402 records

Duplicate:
176 records

Remains:
7,375 records

Not matched:
674 records

Probabilistic
matching:

710 records

Matched:
457 records

Not matched:
253 records

Hepatitis B:
1,524 records

Outside of the
study period:
580 records

FIÑÀtHEPATIfiS
C:CÁSECOHORT:
,5,01g,cAsES

82



(DPIN) using the scrambled PHINs as the key merging variable. As the result of merging,

the complete data set for the project included the foliowing elements (Table 3.1):

Table 3.1 Hepatitis C research database elements

Source data set

Records

N

Variables

N Data elements

Case-control f,rle 99,300 83

Study ID, complete demographic data.

Incomplete basic clinical data (reason

for testing, slrnptoms, HBV and HCV

laboratory profile), risk factors

Hospital abstracts

file

3r7,564 t26

Study ID, patient demo, admission and

discharge dates, total days, hospital data,

in- or outpatient indicator, transfers,

separation. Clinical data: diagnostic

category, type, up to 16 diagnostic and

12 procedure's codes, consultations,

primary services and specialty codes,

Physician services

claims file

13,287,000 15

Study ID, some patient's demographics,

Visit information: tariff, primary

services, service date, specialty,

responsible diagnosis, facility

Prescription drug

file (DPIN) 6,553,360 T4

Study ID, some patient's demo , claim

and service date, drug identification

number (DIN), days of supply, dose,

therapeutic class, the metric quantity
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3.5 SrarrsrICAL MpruotolocY

The Hepatitis C Research Database contains a wealth of demographic, clinical and

utilization information suitable for the study of the epidemiology, natural history, and

health care use imposed by chronic hepatitis C, as well as for comparison of all relevant

outcomes between First Nations and non-First Nations Manitobans. The three distinct

objectives of this research project require different methodological approaches to

ana|yzing such a comprehensive set of data. Therefore, the methodology of this

population-based case-control study is divided into 3 components according to the

principal objectives and each section is discussed in detail further.

All statistical analysis was performed using SAS 9.1 for Windows statistical software.

Categorical variables were evaluated using Chi-square analysis. The ^¡2 test of association

(or F-test when warranted) was used to examine differences in demographic factors,

clinical variables, and resource utilization and intensity. Continuous variables were

assessed using Student's t-test or analysis of variance. Statistical signif,rcance was

considered when a P-value falls below 5%o in all analyses. The 95 percent confidence

intervals for significant differences were computed. To compare prevalence of HCV

infection between populations, both crude and adjusted comparisons were made between

the two patient cohorts - First Nations versus non-First Nations. Direct agelsex adjusted

rates were obtained for each cohort and the overall study population. The agelsex

distribution of the Manitoba population for the corresponding year was used. The

bivariate (presence or absence) measure of health care utilization was compared between

HCV infected First Nations and non-First Nations cohorts by means of the logistic
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regression. Conditional logistic regression for matched sets was performed for the

comparison of association between various health risks (e.g. exposure to alcohol, HIV

infection, etc) and chronic hepatitis C in FN and non-FN cohorts.

Table 3.2 Summary table of statistical methods used for specific analyses

Incidence of newly reported

HCV infection

Annual number of cases

Annual incidence per 100,000 population (crude and

adjusted)

FN-to-non-FN ratio of adjusted incidence rates

Demographic distribution of

CASCS

Crude and directly age-and-sex standardized rates

Age-specific incidence rates for males and females

FN-to-non-FN ratio of adjusted incidence rates

Female-to-male ratio of adjusted incidence rates

Incidence by RHA;

Winnipeg vs. non-Winnipeg;

Urban vs, Northern vs. South

rural Manitoba

Cumulative incidence

Crude and directly agelsex standardized cumulative incidence

rates

FN-to-non-FN ratio of adjusted incidence rates

Natural history: frequency of

decompensated cirrhosis and

each of the related conditions;

co-infections and other

conditions of interest

Frequency statistics (Chi-square test) comparing FN and non-

FN cases

Adjusted OR comparing cases to controls overall and FN

cases and controls vs. non-FN cases and controls

Analysis of all-cause and

hospital mortality

Frequency statistics (Chi-square test); SMR;

Mortality rates per 1,000 person-years

Length of stay (LOS)

Proportion of long stays

T-test for the difference in mean LOS and non-parametric

Mann-Whitney U test for the difference in median LOS

Frequency statistics (Chi-square test)
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Bivariate assessment of

hospitalizations, ouþatient, day

and ambulatory visits.

Number of hospitalizations,

ouþatient, day, ambulatory visits

per patient

Rates of inpatient and ouþatient

hospital visits and physician

visits

Frequency statistics (chi-square test, Fisher exact test)

Quantitative analysis by t-test for means and non-parametric

Mann-Whitney U test for medians

- Annual rates

- Rates per year prior to and since hepatitis C diagnosis

Liver -related hospitalizations,

ouþatient, same day, and

ambulatory visits.

Number of liver hospitalizations

and visits per patient

Rates of inpatient and ouþatient

hospital visits and physician

visits

Frequency statistics (chi-square test, Fisher exact test)

Quantitative analysis by t-test for means and non-parametric

Mann-'Whitney U test for medians

- Annual rates

- Rates per year prior to and since hepatitis C diagnosis

Liver-related conditions

Main reasons for hospitalization,

ambulatory, day and physician

visit.

Frequency statistics (Chi-square test) comparing FN and non-

FN cases

Adjusted OR comparing cases to controls overall and FN

cases and conh'ols vs. non-FN cases and controls

Liver-related procedures

Number of liver-related

diagnostic and treatment

procedures: overall, while

hospitalized, day, ouþatient, and

ambulatory

Frequency statistics (Chi-square test, Fisher exact test)

Quantitative analysis by t-test for means and non-parametric

Mann-Whitney U test for medians

Cumulative rates of procedures.

Proportion received anti-HCV

treatment

Frequency statistics (Chi-square test, Fisher exact test)
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3.6 AiT¡aIYSIS oF TTTB I¡¡cTuENCE AND DEMOGRAPHICS OT. HCV INFECTION IN

Mailrrona

This objective was dedicated to providing the descriptive epidemiology of 5,018 cases of

HCV infection diagnosed in Manitoba during 199I-2002. Considering the nature of HCV

infection, with very few acute cases and its largely asymptomatic course until later stages

when liver disease develops, the true incidence and prevalence of this infection is

impossible to determine. However, for the purpose of this study, the term "incidence" is

used to stress that the study is concerned with all new cases of hepatitis C diagnosed in

Manitoba. Therefore, all newly reported cases are viewed as incident cases, although they

not necessarily represent a newly acquired infection, but rather a newly diagnosed

infection.

Although testing of blood samples for hepatitis C in Manitoba began in 1991, the

confirmation and reporting requirements had changed over time. From 1991 to 1995, the

1" and 2"d generution immunoassays were used to detect antibodies to HCV and there

were no RNA assays to confirm chronic infection. Consequently, cases reported from

199i to 1995 may include those who have chronic hepatitis C as well as those who had

been infected previously and spontaneously cleared the infection. Since 1995, when RNA

assays had been introduced, specimens are considered positive only if both anti-HCV

screen tests and confirmatory HCV-RNA tests are positive. Hence, cases repofed from

1995 to 2002 are those with chronic hepatitis C. The data from the provincial Cadham

laboratory (the testing facility for HCV in Manitoba) revealed that in 1995-2003 only
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10% oî all anti-HCV-positive specimens tested negative for HCV-RNA, indicating self-

limiting infection (l4o/o among First Nations and l0%o among non-First Nations

Manitobans)Ia0. Hence, only a small fraction of 199l-1995 cases may not be chronic

hepatitis C. For that reason, in the descriptive epidemiology section the term "HCV

infection" as opposed to "chronic hepatitis C" is used. In addition, the incidence of HCV

infection in 1995-2002, with all cases being chronic hepatitis C, is reported.

The date of the HCV infection was based on the date recorded in the original provincial

Viral Hepatitis Surveillance Database. That date is entered into the database according to

the notifications received by the Public Health unit of the Manitoba Health, where the

date of the positive blood test is one of the required fields. The case is counted according

to the year of the first ever positive HCV test result'

The annual incidence rates of HCV infection were calculated using the population of

Manitoba for the coresponding year. The Manitoba Population Registry supplied the

population counts for each year from 1991 to 2002 divided into demographic groups

according to sex, treaty status, RHA, and the following 14 age groups: 0-10 yrs., II-I1

yrs., 18-24 yrs.,25-29 yrs., 30-34 yrs., 35-39 yrs., 40-44 yrs., 45-49 yrs., 50-54 yrs., 55-

59 yrs., 60-64 yrs., 65-69 yrs.,70-74 yrs., and 75+ yrs.

Both crude and agelsex-adjusted incidence rates per 100,000 population were calculated

to correct for the demographic differences between the First Nations and non-First

Nations populations in Manitoba. Direct standardizalion was used for calculating
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adjusted rates with the i998 Canadian population (midpoint for the study) as the

standard. FN-to-non-FN and female-to-male ratios of adjusted incidence rates with 95%

CI were calculated.

The literature indicates a particular significance of cases of hepatitis C among males aged

over 40 yrs. at diagnosis, therefore age-specific rates among FN and non-FN males and

females were calculated to determine which demographic strata bear the most signif,rcant

burden of infection.

Geographic distribution of cases was studied at several levels. To prevent instances of

zero cell counts when breaking down the incident cases by year, region and FN status, the

annual incidence was not calculated. Instead, the analysis included all cases (cumulative

incidence) diagnosed during the study period (1991-2002) for each of the 12 regional

health authority (RHA) areas. These RHA's included Winnipeg, Brandon, and 10 rural

regions. Two of the northem RHAs of Bumtwood and Churchill were combined due to

the small population size in order to ensure that the calculated rates are stable. Next, the

entire province was divided into urban (city of Winnipeg) and rural Manitoba. Winnipeg

RHA was the only one classified as urban. Since the tertiary care hospitals, hepatologists,

and the diagnostic laboratory for HCV are all located in Winnipeg and not in Brandon,

the latter was included in Rural Manitoba. Finally, Rural Manitoba was divided into

Northern rural and Southem rural according to the RHA's boundaries (Figure 3.3). The

Northem rural RHAs included Norman and the combined Burntwood / Churchill RHAs.

The Southern rural RHAs included Assiniboine, Brandon, Central, South Eastman, North

Eastman, Interlake and Parkland.
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Crude and age-adjusted cumulative incidence was calculated for each RHA, urban vs.

rural and Northern rural vs. Southern rural areas as above. FN-to non-FN ratios of

adjusted rates were calculated as well for each of the above aIeas.

Figure 3.3 Regional Health Authorities (RHA) regions of Manitoba
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3.7 AI.{aLySIS oF THE NATURAL HISToRY oF HEPATITTS C INFECTIoN

3.7.1. Døtø sources

This analysis is based on data retrieved from utilization records contained in the Hepatitis

C Research Database. Patients' medical histories and clinical data were obtained from the

hospital discharge abstracts and physicians billing claims in order to determine each

patient's disease stage and comorbidities. An exhaustive list of conditions was prepared.

Diagnostic information was derived from ICD-9-CM coded diagnostic fields (up to 16

per record) in the hospital database and primary diagnosis field (one per record) in the

physicians billing claims database. Relevant information on procedures was retrieved

from ICD-9-CM coded procedures' fields (up to 10 per record) in the hospital database

and tariff code (one per record) in the physicians billing claims. Each record in the

hospital database is for a single admission, hence the study participants could have from

zero corresponding records (if they did not use hospital services) to multiple records (if

they were repeat users). Each physician's billing claim represents a single tariff for the

service or procedure, and the individuals in the study may have from none to not only

multiple records for multiple visits, but also multiple records for a single visit. All

hospital discharge and medical services records between Januaryl, 1991 and December

31,2002 were included into the study database.

3.7.2 Key descriptive ønd outcome vuriables

To obtain as complete information as possible, a list of hepatitis C-related conditions and

procedures was created with corresponding ICD-9-CM codes and tariffs and source a file

(Appendix 2). This step was necessary in order to (a) examine conditions characteristic of
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the natural history of chronic hepatitis C, such as cirrhosis, portal hypertension and its

manifestations, hepatocellular carcinoma, as well as the number of liver transplants; and

(b) to construct the indicator of decompensated cirrhosis by identifying records

containing specific procedures and/or liver disease sequelae-related codes. Hospital

abstracts contained the most detailed information on this with the 5-digit ICD-9-CM

codes and 4-digit procedure codes. But since hospitalizations are not necessarily common

and routine hepatitis C-related care is provided via outpatient and ambulatory visits, the

physicians' claims data was used to obtain liver disease-related procedures' tariffs and,

where possible, the 3-digit ICD-9-CM codes for the responsible diagnosis. However, the

3-digit codes did not allow for distinguishing between many forms of liver disease, hence

only several broader categories were used in establishing the disease stage. To identify

these events the following ICD-9-CM diagnostic codes were used for the primary

diagnosis of hepatitis C: (070.41, 070.44,070.51,070.54, 010.7, 070.70, and 070'77, and

y0Z.6Z). For conditions associated with the progression of chronic hepatitis C the

following codes were used: cirrhosis of the liver without the mention of alcohol (571.5),

portal hypertension (572.3) or any of its manifestations: hepatic encephalopathy (572.2),

hepatorenal syndrome (572.4), ascites (789.5), or esophageal varices (456'0, 456.1, and

456.21), as well as hepatocellular carcinoma (155.0) and liver transplant (Y427)

(Appendix 2). In addition, a list of specific procedures used to treat complications of

hepatitis C was developed for both hospital data {ICD-g-CM procedure codes for

paracentesis (54.91), the treatment of varices (42.23, 42.33, 44.13, 45.13, and 42'91),

transjugular intrahepatic portosystemic shunt (39.1)) as well as procedure tariffs {tariffs

for paracentesis (3588, 3590), treatment of varices (3004, 3065), and transjugular
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intrahepatic portosystemic shunt (2538, 7264)ì. The list of conditions pertaining to

hepatitis C or important in terms of comorbidities included complications of cirrhosis,

other causes of liver disease, some viral infections and chronic conditions (Table 3.3).

Table 3.3 Clinical characteristics of hepatitis C in Manitoba

Diagnosis / Condition

Chronic liver disease and cirrhosis (ICD-9-CM code "571")

Sequelae of chronic liver disease (ICD-9-CM code "572")

Other liver disease (ICD-9-CM code "573")

Complications of chronic hepatitis C

Cirrhosis Hepatocellular carcinoma

Portal hypertension Spontaneous bacterial peritonitis

Ascites Hepatorenal slrndrome

Esophageal varices Orthotopic liver transplant

Hepatic encephalopathy

Other causes of liver disease

Alcohol dependence Non-alcoholic fatly liver disease

Alcohol-inducedliverdisease Hemochromatosis

Hepatitis A Primary biliary cirrhosis (PBC)

Hepatitis B Wilson's disease

Other viral hepatitis Chronic non-viral hepatitis

Liver abscess

Other conditions of interest

Diabetes mellitus EBV infection / persistence

HIV / AIDS Hemophilia
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Algorithms for combining all the sources into single indicators were developed for each

condition. The codes were considered in any of the 16 diagnostic fields and any of the 10

procedure codes, as well as tariffs and responsible diagnosis. For example, a person was

considered to have ascites if any of his/her hospital or physician visit record contained the

following combination of diagnoses and procedures in any order and on any date: ICD-9-

CM code 789.5 (ascites) from diagnostic field and/or 54.91 (paracentesis, percutaneous

abdominal drainage) from the procedure field and/or tariffs 3588 (abdominal

paracentesis, initial) or 3590 (abdominal paracentesis, subsequent). It should be noted

that while it is possible to select the diagnosis of ascites from a 4-digit code in the

hospital records, the physician services database allow only 3 digits for a single diagnosis

as the reason for a visit. In this case, a 3-digit code would be "789 - Other symptoms of

abdomen and pelvis", which is too broad and non-specific. Therefore, the diagnostic field

on physicians' claims was excluded from the selection algorithm for ascites (Table 3.4).

While potentially omitting some true cases with ascites, this strategy maintains high

specificity of the selected cases. The date for the diagnosis is considered to be the earliest

date of any record when corresponding codes or tariffs were encountered.

Table 3.4 Atgorithm for selecting records of individuals with ascites

Ascites

Diagnosis 789.5 Ascites Diagnosis

Procedure 54.91

Paracentesis

(percutaneous

abdominal drainage)

Procedure

3588

3590

Abdominal paracentesis,

-initial

-subsequent
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The diagnoses of other forms of viral hepatitis (hepatitis A, hepatitis B, hepatitis D,

hepatitis E, and other viral hepatitis); non-alcoholic cirrhosis, portal HTN, ascites,

esophageal varices, hepatic encephalopathy, HRS, SBP, HCC, OLT, biliary cirrhosis,

other liver disease and other sequelae of chronic liver disease, alcoholic liver disease,

NAFLD, EBV/CMV infection, alcohol abuse, and diabetes were determined in the exact

same fashion. The details of selection are presented in Appendix 2. If a person's

utilization record contained any combinations of diagnostic and procedure codes or

procedure tariffs for the following conditions: ascites, esophageal varices, hepatic

encephalopathy, hepatorenal slmdrome, hepatocellular carcinoma or orthotopic liver

transplant, such record was considered to be the record of decompensated cirrhosis.

Mortality data was obtained from the Registry file, because it is regularly updated against

Vital Statistics files and is, therefore, most accurate. Cause of death is not recorded in the

registry f,rle. For the persons who died, the end-of-coverage date was considered the date

of death. For in-hospital deaths, the patient's separation was examined and those who

died had the separation date as the date of death. Those who were coded "deceased" in

the registry file but did not have hospital record with "death" as separation code were

considered "out- of hospital" death.

3.7.3 Støtistical ønølysis

All statistical analyses were performed using SAS 9.1 statistical software for Windows.

The proportions of hepatitis C patients who have also had cirrhosis, portal hypertension,
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decompensated cirrhosis (ascites, esophageal varices, hepatic encephalopathy, HRS,

SBP, HCC, and OLT); other liver diseases (co-infection with HBV, NAFLD, alcohol-

induced liver disease, other viral hepatitis, chronic non-viral hepatitis, hemochromatosis,

pBC, Wilson's disease and liver abscess); other related conditions (HIV coinfection,

EBV, diabetes, alcohol abuse, hemophilia) were calculated for FN and non-FN

individuals. The Chi-square test of association was used to examine the difference in the

proportions between FN and non-FN gïoups. Fisher exact test was employed when the

expected cell value was less than 5. Statistical significance was considered when a P-

value fell below 5o/" ín all analyses. The 95 percent confidence intervals for difference

were computed. The sequelae of hepatitis C was examined by gender in a similar fashion.

Mortality (as the proportion of cases) was examined in several v/ays. V/ith respect to the

year of diagnosis, the proportion of cases in which the patient died was calculated (e.g.

the percent of deaths among patients diagnosed in 1992 was determined, then among

those diagnosed in 1993, then in 1994, and so on. Also, mortality according to the

duration of time since the diagnosis of hepatitis C was computed, such as the percent of

those dying in the year of diagnosis, in the second year after the diagnosis, and so on.

Age-specific and sex-specif,rc mortality was calculated. Standardized mortality ratio with

the 95o/oCI was calculated for hepatitis C patients and non-infected controls using

Canadian age-specific all-cause mortality rates for Igg8207 '

Mortality rates per 1,000 person/years were calculated for FN and non-FN cases and

controls, as well as for males and females.

96



To test for the association of the above mentioned conditions (decompensated cirrhosis,

diabetes, etc.) and mortality (all-cause, in-hospital and "out of hospital") between FN and

non-FN populations, Mantel-Haenszel adjusted odds ratios were calculated)2oe. This

method accounts for the matched demographics of cases and controls and thus provides

odds ratios adjusted for that matching. Adjusted odds ratios with the 95o/o confidence

intervals were calculated for (a) all cases vs. all controls; (b) First Nations cases vs. FN

controls; and (c) non-FN cases vs. non-FN controls. In addition, testing for the

significance of the difference in adjusted odds ratios between FN and non-FN case-

control populations was performed using proc phreg procedure. This was used to

determine whether the odds of mortality, clinical manifestations and comorbidities are the

same for FN and non-FN individuals with chronic hepatitis C as compared to the

corresponding non-infected controls, or whether the odds are different and depend on

whether the infected person is a First Nation or a non-First Nation individual. To

summarize, the issue examined was whether there is an interaction between First Nations

status and hepatitis C status.
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3.8 ANALYSIS OF THE HEALTH CARE UTILIZATION

3.8,1 UsB op Hosplr¿,L SBnvlcBs

3, 8. 1. 1 Data Orgønization

To assess various characteristics of hospital services the information contained in the

hospital abstract files was used. Each record in this database (for a total of 317,564)

represents contact with hospital services that occurred during the study period among the

members of the study population. An individual may have no records at all (did not use

hospital services), have one record (had a single contact of any type), or have multiple

records for repeated use of hospital services. Linked data provided all the information

needed to identify admissions at the individual and aggregate levels (Figure 3.4).

For greater consistency, all utilization analysis is done on the subset of patients diagnosed

in 1995-2002, because, as discussed earlier, the RNA confirmation of chronic infection

was introduced in 1995. Hence, in the set of 1995-2002 yrs. of data all patients have

chronic hepatitis C and all the individuals who might have had self-limiting infections are

excluded. In addition, only those 18 years of age and older were included in the

utilization analysis, since pediatric utilization is quite different than for adult individuals.

Thus, anyone diagnosed with HCV infection in 1991-1994 and those who are0-I7 year

of age are EXCLUDED from the analysis of health care use'
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HOSPITAL
ABSTRACTS

317.564

Outside of the
study period:

36.554

Remains:
281,010 records

Frx¿r snr:
242,035 records

Age 0-17 yr, and Dx
years 1991.1994:

25,,845 records

UTILIZATION SET:

255,165
records

Figure 3.4 Selection of hospital records for the study population

All hospital admissions were classified on the basis of transaction code into inpatient and

outpatient visits. All inpatient claims were further divided into "inpatient" with the total

lenglh of stay (LOS) of at least 1 day (overnight stay) and "day visits" for those inpatient

claims where the admission and discharge dates were the same and the total days were

reported as '0' on the hospital abstract.

All inpatient claims were further classified according to the LOS into short admissions

with the LOS up to 30 days, and long admissions with the LOS>30 days. Length of each
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hospital stay was calculated by subtracting the hospital admission date from the hospital

separation date.

In-hospital deaths were ascertained from the patient's separation codes and the binomial

variable was created for in-hospital death (Yes:l / No:O)'

For the hepatitis C cases, the date of the HCV-positive test result was set as the 'pivot

date' for reference and fuilher calculations. For the controls, the 'pivot date' was set at

July 1 of the corresponding case's year (for example, the control of someone diagnosed

in 1998 would have July 1, 1998 as the pivot date).

3. 8. 1. 2 Person/Years cølculøtiott

To calculate annual rates of hospital services, the contribution of each person into

person/years of follow-up was calculated. Patients' periods of follow-up varied

substantially, depending on the date of hepatitis C diagnosis (hereafter called the "pivot

date,,) and the end of the coverage. While some remained residents until the end of the

study, others had died, moved out of the province, became clients of corectional

facilities, etc. prior to the end of the study date. Therefore, the start and end dates of

health coverage were calculated for each person in the study. The population registry

provides the dates of coverage along with the reasons it was cancelled. However,

according to the registry codes, 5o/o of the study participants (4,986 out of 99,300) had

their health coverage terminated due to inability to locate an individual, and another

-0;% (7l0lgg30}) had been recorded as "unknown". In addition, 54 cases had their
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pivot date outside of the coverage date. In order to fill in this data, all the patients'

utilization information was affayed and the dates of the first ever and the last ever

hospital service, physician visit claim, or prescription drug claim were recorded. Then,

these dates were compared with the pivot date and coverage dates from the registry. The

earliest date from the registry and the 3 utilization files was considered the "staft of

coverage date" and the latest of them was considered the "end of coverage date". Where

the health coverage started prior to January l,I99I, then the study start of coverage date

was set to 01.01 .I99I. Where the health coverage continued beyond the study period, the

end of coverage date was set at 12.37 .2002. A person's date of death was considered end

of coverage date. A person's time in the study was calculated by subtracting the coverage

start date from the coverage end date.

3.8.1.3 Attnual Rate

For the annual rates of hospitalizations, outpatient visits, and day visits, a person-time for

each calendar year was calculated; starting from the pivot date and ending with

December 3l of each subsequent year in the study and so on, until the person's end of

coverage or December 31, 2002, whichever came first. For instance, someone diagnosed

with hepatitis C in July 1997 who moved out of province in April 1999 would have

contributed 0.5 person/years in l99l,l person/year in 1998, and 0.25 person/years in

1999 for a total of 1r75 person/years. The denominator for each year from 1995 to 2002

was calculated by summing up coresponding values of person/years. The numerator is

the number of services (hospitalizations, outpatient visits, and day visits) diagnosed each

year for the same time period.
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3.8.1.4 Rate by the year since diagnosis

A¡other way to assess the health care use was by the rates of service use in relationship

to the date of the diagnosis. Thus, all individual's time in the study was divided into the

time prior to and the time following diagnosis. The pivot date was time 0 and the time

interval between 0 and -365 days was the year prior to diagnosis, the time between -366

and -730 days was two years prior to diagnosis, etc. Similarly, the time interval between

0 and 365 days was the first year since diagnosis, the time between 366 and730 days was

two years after diagnosis, etc. Time intervals were calculated for over 4 ytr,, 3,2, and

1 yr. prior to diagnosis and 1, 2,3, and over 4 yrs. since the diagnosis. The person/years

during these time intervals were calculated for each patient's record. The numerators

were the number of services (hospitalizations, outpatient visits, and day visits) at each

interval in relation to the pivot date instead of the calendar year (Figure 3.5). Trends in

rates were examined to determine whether being diagnosed with chronic hepatitis C

increased the use of health care services compared to pre-diagnosis years.

Figure 3.5 Defining the time intervals in relation to the pivot date

1 yr. before | 1 yr. after
3 yr. before Dx DxlDx 3 yr. after Dx 4+ yr. after Dx

All analyses were performed comparing FN vs. non-FN cases as well as comparing FN

cases vs. FN controls, and non-FN cases vs. non-FN controls. Calculations were made for

total separation rates and rates for each type ofhospital service: (1) hospitalizalions, (2)

2 yr, afler
Dx

2 yr. before

Dx

Pivot date
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outpatient visits, and (3) day visits. These rates were calculated in two ways: annual rates

and rates in relation to the time of diagnosis. Separation rates for (4) short stays and (5)

long hospitalizations also were examined.

The overall hospital service use was examined by calculating the proportions of

individuals among cases and controls who were hospitalized, had outpatient hospital

visits, and had day visits. These were assessed by a Chi-square test or Fisher exact test if

warranted. Average annual rates (of hospitalizations, day visits, total separations, etc.)

were calculated by taking the mean of the corresponding individual annual rates. The

overall rate was calculated by totaling all events, summing all the corresponding person-

years, and taking the rate. Case-to-control ratios of rates were calculated separately for

FN persons and for non-FN persons. The average and overall rates and the ratios ofrates

by the year before and after diagnosis were calculated in the same fashion. Quantification

of the number of hospitalizations, outpatient, day, and physician visits per person were

done by comparing the mean and the median number of hospitalization per person using

t-test for means and Mann-Whitney U test (the non-parametric equivalent of t-test) for

medians.

The following data were calculated for the hospital stays: total hospital days, LOS for

short admissions, and LOS for long admissions. The differences in the lengths of

hospitalization between cases and controls overall and by FN status were assessed with

mean and median LOS using t-test (for means) and Mann-Whitney U test (for medians).

103



Frequencies of the lcD-g-cM-coded diagnostic categories of the most

admission diagnosis were assessed using y"2 test. euantif,rcation of the

diagnoses per person per admission was done by comparing the median

hospitalization per person using Mann-whitney u test as above.

responsible

number of

number of

3.8.2 Usn oF pHysrcrAN AMBULAToRy Snnvlcns

3. 8. 2. I Døta Orgønizøtion

Physician services claims data set contained the largest number of records in the entire

study database due to its design and functions. Each claim represents a service provided

to the patient, and for a single claim only one tariff is allowed. Hence, multiple clams for

one visit (one service date in the database) are quite common. A person may have no

claim records at all (did not use physician services), have one record (had a single contact

of any type with a single service provided by the physician), or have multiple records for

multiple visits with one or more coffesponding seruice claims. prior to the analysis, the

claim database needed intensive work in order to keep only appropriate records for the

analysis (Figure 3.5). MCHP developed a list of exclusions based on the practice

pattetns, such as routine pre-and post-natal visits, and on claims by "technical,, services,

such as claims submitted for laboratory testing, radiology services, etc208. In addition,

claims from chiropractors, optometrists, dental surgeons, and midwifes were removed. As

the result of such exclusions, the size of the file was reduced to one half of its original

size, from more than 13 million records to a little over 6 million records.
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Figure 3.6 Stepwise cleaning of medical services claims file

Stage I
Removing claim
non'ambulatory
and services

Next, the records were examined for duplicates, erroneous entries, double billing (to

prevent counting the same service twice) based on the disposal codes, services and

negative fees20a (Figure 3.6). The remaining set of physicians' claims contained

6,152,730 records for a total of 5,380,018 unique service dates þhysicians'visits) with

single (89%) or multiple claims per one service date.

ms for
rv visits

PHYSICIAN CLAIMS
13,297,000

Remains:
12,379,496

Remains:
11,358,376

Non-MD claims
961,I 1o

Remains:
7,097,473

Technical services:
4,260,903

Pre-ánd post=natal
: ' visits: '

54,994 ,

Outside of the
study period:

967,514

Remains:
'7,042,479

Laboratory tests
claims:
816i053

REMAINS:.
e,zza,4ias
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Figure 3.6 Stepwise cleaning of medical services claims file

Stage 2
Removing duplicate
and erroneous records

Further, all records or hospital outpatient and day surgery procedures, claims by surgical

assistants and anesthesiologists (a total of 7,254,373) were removed. This step prevented

a double-counting for surgeries and invasive diagnostic and treatment procedures,

because for such services (for example, liver biopsy) the corresponding hospital records

Negative service code
Ánd les;229

Previously claimed:
12,209
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are generated. Such records do not represent physician ambulatory care visit208, but they

are accounted for in the further analysis of liver disease-related care. As discussed

previously, for the consistency of the study population anyone diagnosed with HCV

infection in 1991-1994 and those who were 0-17 year of age were excluded from the

analysis of physicians' services as well.

Rates of physicians' visits were calculated as were the hospital rates discussed above, per

year prior to and since the diagnosis as well as annual rates of physicians' visits. The

overall use of physician' services was calculated as the proportion of those who had at

least one visit during the study period. Ambulatory visit rates to specialists and GPs were

calculated, as well as physician' visit rates by cause (3-digit ICD-9-CM code) and rates

by physician specialty.

Average annual rates of physician' visits were calculated by taking the mean of the

corresponding individual annual rates. The overall rate was calculated by totaling all

events and summing all the corresponding person-years and taking the rate. Case-to-

control ratios of rates were calculated separately for FN persons and for non-FN persons.

The average and overall rates and the ratios ofrates by the year before and after diagnosis

were calculated in the same fashion.

To compare mean and median numbers of physician visits per person the t-test for means

and Mann-'Whitney U test for medians were used. Physician visits by cause were
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examined by calculating the proportions of visits by major diagnostic categories and

assessing them by a Chi-square test (Fisher exact test if warranted).

3.8.3 ANalysIS oF LIVER-DISEASE RELATED HEALTH cARE

Based on the most responsible diagnosis (Dx code number one) all hospitalizations,

outpatient and day visits were divided into liver-related and non-liver-related. A hospital

visit was considered to be liver-related if the most responsible diagnoses were: 070.xx -

viral hepatitis; 155.xx - malignant neoplasm of the liver; 571.xx - chronic liver disease;

572.xx - sequelae of chronic liver disease; and 573.xx - other liver disease. Because the

physicians' claims database has only 3-digit ICD-9-CM coding, for consistency in

defining hospital and physician services for liver diseases, all liver-related visits were

defined using these 3-digit codes. Moreover, other studies of liver-related health services

utilization also employ the same 3-digit major codes, and such an approach therefore

allows for comparisons between studies (see discussion chapter). Annual rates and rates

in relation to the diagnosis date were calculated as previously described.

All diagnostic and treatment procedures related to chronic hepatitis C were identified and

assessed. The following iCD-9-CM procedure codes from the discharge abstracts and

physicians' tariffs were used to identify these procedures (Table 3,5):
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Table 3.5 Liver disease-related diagnostic and therapeutic procedures

Note. ICD-9 codes for liver transplant were not included here as this procedure is not petformed in

Manitoba
*88.97 include all of the followÌng: magnetic resonance imaging of other and unspecìfied sites: abdomen,

eye orbit, face, neck

LrveR eropsY

Closed (percutaneous) [needle] biopsy of liver

Transjugular liver biopsy

Laparoscopic liver biopsy

501 1 3456

50'13 3458

5014

TRenrn¡eltr oF poRTAL HypERTENstoN

lntra-abdominal venous shunt (porto-caval, mesocaval,

T.l.P.S (Transjugular intra-hepatic portosystemic shunt)

etc.) 391 2538

7264

TRenrrr¡erur oF ASctrEs

Paracentesis (percutaneous abdominal drainage) 5491 3588/3590

TREarrvI eI.lr OF ESOPHAGEAL VARICES

Control of esophageal bleeding by endoscope, injection of
esophageal varices by endoscope
Ligation of esophageal varices

4233

4291

3065

3004

HCC NTUTED PROCEDURES

Partial hepatectomy 5022 3464

Lobectomy of liver 503 3492,3494
Open ablation of liver lesion or tissue 5023

Percutaneous ablation of liver lesion or tissue 5024

Laparoscopic ablation of liver lesion or tissue 5025

Other and unspecified ablation of liver lesion or tissue 5026

Other destruction of lesion of liver (cauterization, enucleation) 5029

Other injection of therapeutic substance into liver 5094 3030

Radiofrequency ablation of liver tumor 3496, 3497

DIAGNoSTIc ENDoscoPY

Esophagoscopy, diagnostic

Gastroscopy, diagnostic (without or with biopsy)

Esophagogastroduodenoscopy (EGD) (without or with biopsy)

4223

4413,4414

4513,4516

3055

3121

3123

Drneruosrc TMAGtNG

C.A.T. scan of abdomen/biliary tract scan

Liver scan and radioisotope function study

Liver and spleen scan

Dynamic liver scan

Abdominal MRI

Diagnostic ultrasound of abdomen and digestive system

Endoscopic ultrasound with biliary examination

BBOl

9202

8897*

8876, BB74

9966

9925

9967

9968

7510- 7512

7310

3022
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Proportions of patients who had undergone each of the above procedures were calculated.

The frequency of these was assessed by a Chi-square test or Fisher exact test. Average

numbers of HCV-related diagnostic and treatment procedures per person were examined

by comparing the median number per person using Mann-Whitney U test. The proportion

of patients who had ever received treatment for their hepatitis C was calculated and

assessed by a Chi-square test or Fisher exact test.

The length of liver-related vs. non-liver-related hospitalizations was examined by

comparing the mean and median LOS using t-test for means and Mann-Whitney U test

for medians.

For the hospital separations, in addition to liver-related stays, the proportion of those with

liver disease as primary and secondary diagnosis (diagnoses from2 to 16) was calculated.
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CHAPTER FOUR RESULTS

4.l DnscnrprlvE EpIDEMIoLoGY oF HCV INFECTIoN ltt M¡,Nlronn

4.1.1 Time trends in HCV testing and reporting

Cadham Provincial laboratory (CPL) started testing for HCV in July lgg|t4t. The CPL

performs all serological testing for HCV in Manitoba and reports all positive results

directly to the Communicable Disease Control Unit of Manitoba Health. The first record

of a positive anti-HCV result in the Communicable Disease Control Unit Surveillance

Database dates back to 1991. Up until 1995 the HCV testing in the province \¡/as

inconsistent. With the implementation of the qualitative HCV-RNA assay in 1995 and a

broader recognition of issues around HCV infection among primary care physicians, the

testing became more commonly used and is still increasing every year, while the

detection of new HCV infections remains stable (Figure 4.1). The number of individuals

tested for HCV in Manitoba almost quadrupled in eight years (1995-2002). This,

however, did not translate into a similar (or any) increase in detecting new HCV

infections, which, in fact, decreased l0%o in2002 compared to 1995.

Figure 4.1 Trends in Hepatitis C testing, Manitoba, 1995-2002

il neg

n pos
20,783

16,602

12,354

9,336
10,443

5,382

1995 1996 1997 1998 1999

Source; Dawood et al., Can J Miuobiol, 2006141

2000 2001 2002
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Information on a total of 5,018 cases of hepatitis C had been collected by the

Communicable Diseases Control Unit of Manitoba Health between January l,l99l and

December 31,2002 (Table 4.1). The number was somewhat less than the total number of

HCV-positive results identified by the CPL. At least some of the non-reported cases

might be out- of-province cases. The percentage of cases not reported to Manitoba Health

was quite steady across the entire study period (60/o) and, surprisingly, did not decrease

after T999, when mandatory reporting of hepatitis C was instituted in Manitoba. In fact,

under-reporting increased slightly ftom 4.6Yo in 1995-1998 to 7 .4Yo in 1999-2002.

Table 4.1 Hepatitis C Testing and Reporting

Year

CPL data'
o/o from

Tested Positive Tested

MB Health data

Received o/o from
renorts nositive

Not in
MB Health
Database*

r995
t996
r997
1998

5,969 587 9,83

8,438 608 7.2r
9,935 599 6.03

13,053 701 5.37

565 96.2s

ssO 90.46

s90 98.s0

676 96.43

22

58

9

25

rggg#

2000

200r
2002

1 1,084 641 5.78

17,196 594 3.45

2t,479 696 3.24

22.785 532 2.33

512 89.24

s34 89.90

685 98.42

489 9r.92

69

60

11

43

Totøl 109.939 4958 4.51 4661 94.01 297

Source: Dawood et al., Can J Microbiol, 200614r
*Out-of-province and/or not reported cases
nYro, hepatitis C became reportable in Manitoba

Up until 1998, the number of newly diagnosed cases of hepatitis C reported to the

provincial Public Health Unit increased steadily from 565 cases in 1995 to the maximum

of 676 cases in 1998, and then the number of reported cases decreased to the lowest of

489 in 2002, despite the already noted significant increase in the number of individuals
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tested for hepatitis C (Table 4.1). With the exception of 2001, there seems to be a

tendency towards a decrease in the number of new cases of hepatitis C of almost 28o/o tn

2002 as compared to 1999.

The overall proportion of hepatitis C cases among First Nations individuals in Manitoba

came to I3.4yo, ranging from3.3o/oin1992to 15.4o/o in 1995 (Table 4.2). This is more

than twice the percentage of First Nations persons among the Manitoba population,

according to the Manitoba Health plan Registry, where the proportion of First Nations

counts as approximately 6yo'04. These data point towards a disproportionately high

burden of ch¡onic hepatitis C among Manitoba First Nations individuals, compared to the

non-First Nations Manitobans. Furthermore, when administrative sources of information

on Treaty status were combined with the self-reports from patients' interviews, the

overall proportion of First Nations cases increased slightly T.o I5o/o.

Table 4.2 Annual number of HCV-positive cases by First Nations status

.'.: :':.......1..1':-| ..,

i;non;Fiis t:Nâtiiin ó :l,,r ::,', l.

N o/o fromtotal
r99t
t992
r993
1994

r995
r996
r997

1998

r999
2000

2001

2002

1

30

87

239

565

550

590

616

512

534

68s

489

00
1 3.3

7 8.0

22 9.2

87 r5.4

7t T2.9

87 r4.7

94 r3.9

87 15.2

57 r0.7

89 13.0

69 t4.r

1 100

29 96.7

80 92.0

211 90.8

418 84.6

479 87.r
503 85.3

582 86.1

485 84.8

477 89.3

596 87.0

420 85.9

Totøl 5,018 671 13.4 4347 86.6
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4.1.2 Incidence of newly diagnosed hepøtitis C

The age and sex-adjusted annual incidence of newly reported hepatitis C among non-First

Nations Manitobans was almost identical to crude rates, because the province's

demographic distribution is based primarily on that very popul ation (94o/o of Manitoba

residence are non-First Nations) and is little affected by First Nations' demographics,

whose proportion of population is only 60/o. The opposite is true for Manitoba's First

Nations peoples, whose demographic is different from the province's overall population

structure, with a much younger population and fewer people over the age of 65. Hence,

the directly adjusted (for age and sex distribution) annual incidence rates among First

Nations people increased at an average of 2Io/o above the corresponding crude rates

(Table 4.3).

Table 4.3 Annual crude and agelsex-adjusted# incidence rates of HCV infection,

FN vs. non-FN.

n Rot", adjusted by direct method

* FN-to-non-FN adjusted incidence rate ratio except for the total, where rates are crude

Year

:. :,,,, 
ì, fiisrñ,äiiËxtB óí.0! äÌi úù,å, it

Rate per 100,000

Cases Ponulation Crude Adiusted

;¡;,,fi-on!ËiiÈt Dtâtifi5:o"óo iãt¡ó¡i,.;, r

Rate per 100,000

Gases Population Crude Adiusted

Rate

ratio*
1992

I 993

1994

1 995

1 996

1997

1 998

1 999

2000

2001
2002

1 60,044 1.67 2.84
7 61,357 11 .41 '19.61

22 62,936 34.96 37.01

87 64,107 135.71 141.56

71 65,428 108.52 107.93

87 66,591 130.65 140.66

94 67,508 139.24 160.51

87 68,786 126.48 144.96

57 71,762 79.43 98.29
89 73,449 121.17 146.85

69 74,591 92.5 '101.53

29 '1,073,076 2.7 2.71

B0 1,075,500 7.44 7.34
217 1,082,831 20.04 19.85

478 1,082,888 44.14 43.8

479 1,079,215 44.38 43.95
503 1,079,740 46.59 46.21

582 1,074,957 54.14 53.59
485 1,075,638 45.09 44.53

477 1,078,142 44.24 43.69
596 1,079,532 55.21 54.36
420 1,081,626 38.83 38.32

1.05

2.7

1.9

3.2

2.5

3.0

3.0
a.>

2.0

2.7

2.6
Total 671 736,559 91.10 4346 11,863,145 36.63 2.5"
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During the entire study period, both crude and adjusted arurual incidence of newly

diagnosed hepatitis C was higher among First Nations Manitobans than among non-First

Nations individuals virtually in any given year (Figure 4.2). in 1991 only one case was

diagnosed. The incidence rates were relatively low among both populations during 1992-

1994. Since 1995 there was a significant increase in the incidence of newly diagnosed

hepatitis C, particularly amongst First Nations populations. Annual hepatitis C incidence

rates were 2-3 times higher among First Nations than among non-First Nations

Manitobans (table 4.4). The cumulative incidence rate was 2.5 times higher among First

Nations than among non-First Nations populations of Manitoba.

Non-First Nations P opulation

The directly age-and sex-standardized annual incidence of hepatitis C among non-First

Nations was relatively constant at 43-46 cases per 100,000 population, except for 2

increases in 1998 and 2001 with the rates of 54.1 cases/100,000 population and 55.2

cases/100,000 population respectively and a slight decrease to 38.3 cases/100,000

population in 2002 (Figure 4.2). The overall incidence during the entire study period

(1992-2002) was 36.6 cases per 100,000 population, but for the more representative

1995-2002 period it was 46.6 cases per 100,000 population.

First Nations Population

The agelsex-adjusted incidence of hepatitis C among First Nations individuals was much

more variable than in Non-First Nations persons, fluctuating from 141.6/100,000 in 1995

to as high as 160.5/100,000 in 1998, decreasing to the lowest of 88.3/100,000 in 2000,

115



then rising and falling once again (Table 4.3). The overall

study period was 91.1 cases per 100,000 population, but

1 16.1 cases per 100,000 population.

incidence rate during the entire

for the year 1995-2002 it was

ßigure 4.2 Crude and adjusted

First Nations

annual rates of hepatitis C,

vs. non-First Nations

i-l
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I

j
I

i
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Ii ./
I

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
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4.L3 Gender distribution of hepøtitis C patients

As expected, there was a male predominance in the study population. The overall percent

of male patients was 6lYo, and the female-to male ratio was 0.64. However, when Filst

Nations and non- First Nations subgroups were analyzed separately, proportions of males

and females were reversed (Figure 4.3).In contrast with what might be expected based on
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widely accepted HCV epidemiology, almost 60% of hepatitis C First Nations patients

were females, thus bringing the female-to male ratio to 1.4. Conversely, the proportion of

females in non-First Nations group was only 36Yo, and the female-to-male ratio was 0.6.

The latter is consistent with the epidemiology of HCV infection as described to date.

Figure 4.3

100%

B0o/o

60%

40%

20%

Oo/"

Gender distribution of chronic hepatitis C cases, FN vs. non-FN

First Nations non-First Nations

Sex-speciJíc Incidence of hepøtitis C

The crude and directly age-adjusted incidence rates of hepatitis C for FN and non-FN

females and males are presented in Table 4.4. As already noted, the adjusted rates were

almost identical to the crude rates in non-First Nations populations. In First Nations

Manitobans, however, the age adjustment increased the rates at an average of 18% above

the corresponding crude rates.
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Table 4.4 Crude and age-adjusted incidence rates of hepatitis C, males vs. females

Year

Females

n Crude Adiusted

Males

n Crude Adiusted

Females
n Crude Adiusted

Males

n Crude adiusfed

1992

1 993

1 994

1 995

1 996

1997

1 998

1 999

2000

2001

2002

000
5 '16.4 30.4

14 44.7 40.8

49 153.5 155.9

41 125.8 120.9

53 159,6 165.6

57 169.0 194.0

49 142.3 152.6

34 94.5 102.8

52 141.2 164.4

38 101.4 105.6

1 3.3 5.5

2 6.5 9.2

8 25.3 32.4

38 118.1 126.8

30 91.4 94.4

34 101.9 1 15.6

37 109.5 125.8

38 1 10.6 136.2

23 64.3 73.2

37 101.1 126.6

31 83,5 97.7

I 1.5 1.5

37 6.8 6.7

83 15.1 15.3

180 32.8 32.7

182 33.2 33.2

187 34.1 34.6

201 36.8 37,0

172 31.5 31.5

159 29j 29.0

229 41.8 41.3

137 25.0 25.1

21 4.0 3.9

43 8.1 8.0

134 25j 24.6

298 55.9 54.6

297 55.9 54.7

316 59.4 58.3

381 72.0 70.5

313 59.1 57.7

318 59.9 58,3

367 69.0 67.5

283 53,1 51.6

Overall hepatitis C group

The annual incidence rates of hepatitis C in the overall cohorl were higher among males

than among females in any year during the study period (Figure 4.4). The overall

incidence of hepatitis C among females was 30.8/100,000 as comparedto 49.11100,000

among males, with the female-to-male incidence rate ratio of 0.6. During the more

representative 1995-2002 period the incidence rates of hepatitis C among females and

males were 39.1/100,000 vs. 62.8/100,000 respectively, but the female-to-male incidence

rate ratio was still 0.6 (Table 4.5). This shows that the gender composition of HCV-

infected individuals (proportion of males and females) is relatively constant, regardless of

the actual numbers of infected individuals.
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Figure 4.4 Annual incidence of hepatitis C, females vs. males
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Table 4.5 Age-adjusted incidence of hepatitis C, females vs. males

Year

1992

1 993

1994

1 995

1 996
'1997

1 998
'1999

2000

2001

2002

8

42
o7

229

223
240
258
221

193

281

175

1.4

7.3

16.7

39.4

38.4
41.3

44.5

38.1

33.1

48.1

29.8

22

45

142

336

327

350

418

351

341

404

314

3.9

8.0

25.1

59.4

58.0

61.9

74.2

62.2

60.2

71.1

55.1

0.35 0.16-1.08

0.9'1 0.60-'1.38

0.67 0.51-0.86

0.66 0.56-0.79

0.66 0.56-0.78
0.67 0.57-0.79

0.60 0.51-0.70

0.61 0.52-0.71

0.55 0.46-0.68

0.68 0.58-0.79

0.54 0.45-0.62

Total 1967 30.8 3050 49.1 0.63 0.59-0.67

1995/2002 1820 39.1 2841 62.8 0.62 0.59-0.66
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There was, howevet, a striking gender difference in the annual incidence of hepatitis C

between First Nations and non-First Nations populations (Figure 4.5). The incidence for

both sexes was higher among the First Nations populations, and the direction of the

differences was reversed compared to non-First Nations individuals.

Figure 4.5 Incidence of hepatitis C by sex among First Nations vs. non- First Nations

non-FN Males

non-FN Females
....o..-..-.

1992 1993 1994 1995 1996 1997 1998 1999

Non-First Nations population

Predictably, the incidence rates among non-FN males were higher than amongst non-FN

females from 1.6 times in 1994 to more than 2 times in 2000 and 2002 (Table 4.6). The

overall incidence of hepatitis C among men was 47.41100,000 as compared to

26.21100,000 among women, and the female-to-malerate ratio was 0.55. The 199512002

incidence among men was 60.6/100,000 as compared to 33.0/100,000 among women,

and again the female-to-male ratio was 0.55. Hence, at any given year proportionately

more men than women were diagnosed with hepatitis C.
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First Nations PopulatÌon

The opposite was true for the First Nations peoples. First Nations females were diagnosed

with hepatitis C more often than First Nations males. The annual incidence of hepatitis C

was higher among females except for the year 2002, when it was quite similar between

females and males (incidence of 105.6/100,000 and 97.71100,000 respectively) and the

corresponding rate ratio was 1.1. The cumulative incidence among females was

106.6/100,000 vs. 15.61100,000 among males, while the female-to-male incidence rate

ratio was 1.4. The 199512002 cumulative incidence among women was 135.1/100,000 as

compared to 97 .11100,000 among men, and again the female-to-male ratio was i.4.

Table 4.6 Age-adjusted incidence of hepatitis C by sex, FN vs. non-FN

*Average of annual age-adjusted (direct) incidence rate per 100,000 populationfor the
periodfrom 1992 to 2002
x* As above, butfor the periodfrom 1995 to 2002

.:,: ; NoniFirstrNati¿tÌi b rrl

:.i,r:ri:ïóþûiåtiónË:ir',r::

Females

Cases Rate

Males

Cases Rate

Females

Cases Rate

Males

Cases Rate

Females

Cases Rate

Males

Cases Rate

1992

1 993

1 994

1 995

1 996

1 997
'1998

1 999

2000

2001

2002

0 0,0

5 30,4

14 40.8

49 155.9

41 120.9

53 165.6

57 '194.0

49 152.6

34 102.8

52 164.4

38 105.6

1 5.5

2 9.2

B 32.4

38 126.8

30 94.4

34 115.6

37 125.8

38 136.2

23 73.2

37 126.6

31 97.7

B 1.5

37 6.7

83 15.3

180 32.7

182 33.2

187 34.6

201 37.0

172 31.5

159 29.0

229 41.3

137 25.1

21 3.9

43 8.0

134 24.6

298 54.6

297 54.7

316 58.3

381 70.5

313 57.7

318 58.3

367 67.5

283 51.6

B 1.4

42 7.3

97 16.7

229 39.4

223 38.4

240 41.3

258 44.5

221 38.1

193 33.1

281 48.1

175 29.8

22 3.9

45 8.0

142 25.1

336 59.4

327 58.0

350 61,9

418 74.2

351 62.2

341 60.2

404 71.1

314 55.1
.1992-

2002 39.2 112.1 25.4 85.7 143.2 26.2 251.9 46.3 178.8 30.8 277.3 49j
*1995

I 2002 46.6 145.2 33.5 112.0 180.9 33.0 321.6 59.1 227.5 39.1 355.'1 62.8
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Generally, the highest incidence of hepatitis C was among First Nations females,

followed by First Nations males, non-First Nations males, and the lowest incidence was

among non- First Nations females (Figure 4.5). The cumulative incidence of hepatitis C

among First Nations females was 4.1 times higher than the incidence among non-First

Nations females. The difference was less dramatic among males, where overall incidence

among First Nations males was 1.6 times the overall incidence among non- First Nations

males.

4.1.4 The Age of Hepøtitis C P(rtients

The mean age of patients at the time of their first ever positive HCV test result was

38.8+0.2 yr., and the median age in this study was 37 yr. old. First Nations persons were

much younger than non-First Nations, with the mean ages of 33.0+0.4 vs. 39.7+0.2 years

and the median ages of 33 vs. 39 years respectively. Only 4o/o of HCV-infected First

Nations arñ L5o/o of non-First Nations individuals were children 0-17 years old (Figure

4.6). There were twice as many young adults 18-24 years of age among First Nations

individuals (14%) compared to non-First Nations (7%).Flom all reported cases, the

majority of First Nations patients (79%) were diagnosed with hepatitis C at an age

younger than 40 years, while only 2Io/o were diagnosed at the age of 40 years and older.

Conversely, almost equal proportions of non-First Nations individuals were diagnosed

with hepatitis C before ga%) and after (46%) the age of forty.
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Overall, an increase in proportion of cases starts at the age of 18 years, reaches its peak at

30-39 years, and slowly decreases at 50-54 years of age, followed by relatively stable low

proporlions of cases atthe ages 55 years and older.

Figure 4.6

Age group

75+

7ù?4

65-69

609

s59

50.54

4149

40-4
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Age distribution of hepatitis C cases (%), FN vs. non_FN

First Nations Non-First Nat¡ons

3G34 24.n

1B-24

11-17

0-10

Females were slightly younger than males in both First Nations and non-First Nations

goups. The median age of women was 32 yr. and for men it was 34 yr.among First

Nations individuals vs.37 and 39 yr. among non-First Nations women and men. At the

average, First Nations females were 7 years younger than non-First Nations females, with

the mean ages of 32+05 years vs. 39+0.4 years respectively. Likewise, First Nations

males were 6 years younger than non-First Nations males, with the mean ages of 3410.5

years vs. 40+0.2 years respectively.
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4.1.4.1 Age- SpeciJic incidence in men ond *o,*rn

Age-specific incidence of hepatitis C was higher among First Nations than non-First

Nations individuals in almost all age goups (Table 4.7). The highest age-specific

incidence among females (both First Nations and non-First Nations) was in the 30-39

year old age group. Among males, the highest incidence was in 30-44 year old First

Nations men and in35-49 year old non-First Nation men.

In First Nations people the incidence of hepatitis C was higher among females in all age

groups except 40-44 and 50-54 yr. olds, where the rates were slightly higher among First

Nations males (female-to male rate ratio of 0.9 and 0.8 respectively). The largest

difference in incidence was in children 0-I7 yr. of age and in 18-24 yr. old young adults,

with female rates triple and double the rates of males respectively. In contrast, the

incidence of hepatitis C was higher among non-First Nations males in all age groups

except 0-24 yr. olds, where the rates were slightly higher among non-First Nations

females. The largest difference in incidence was among those 45-54 years of age, with

the incidence rate ratio of 0.3 (Table 4.7 and Figure 4.7).

The discrepancy in age-specific incidence of hepatitis C was particularly striking in

women, with the overall incidence in First Nations females more than 4 times the

incidence of non-First Nations females. The largest difference in incidence rates was

among lI-17 year old girls with the FN-to-non-FN rate ratio o17 and among 30-39 and

60-64- year old women with the rate ratio being greater than 5.

Such differences were much less pronounced in men, although still the incidence of

hepatitis C in First Nations males was 1.6 times higher than in non-First Nations men.
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The largest difference in incidence between First Nations and non-First Nations males

was among 18-24 yr. olds with the rate ratio of 3.1. Interestingly, (aside from the 0-10

year old children), the incidence of hepatitis C in the 45-49 yr. old group was higher

among non-First Nations males (rate ratio of 0.85), and there were no HCV-infected First

Nations men older than 69 years of age.

Table 4.7 Age-specifïc incidence of hepatitis C

,rFirSt,NâtionS',,,: ,,:¡[þ¡:pifst,rNátióhs ,'FNlño*rPÑ.r
Rate per

Gases 100.000
Rate per

Gases 100.000
Rate
Ratio

Females
0-10
11-17
18-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75+

3 2.48
16 27.54
6'1 119.05
68 192.77
95 2gA.St
76 290.29
39 198.97
18 125.06
7 65.31

2 23.86
4 62.23
00
1 29.77
2 38.78

12

24
166
199
278
270
216
142
72
40
31

33
37
55

1.28
3.94

27.24
43.74
55.53
51.30
43.32
32.36
19.85
13.46
11.47
12.37
14.35
10.32

1.94
6.98
4.37
4.41
5.34
5.66
4.59
3.87
3.29
1.77
5.42

2.08
3.76

Total 392 98.81 1575 23.99 4.12
Males
0-1 0

11-17
1B-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75+

1 0.80
5 8.16
32 63.57
44 133.93
69 229.60
61 246.45
41 215.19
12 81.63
10 85.90
00
2 30.17
2 40.28
00
00

11

20
129
300
425
510
510
424
215
63
49
39
36
41

1.11

3.11
20.54
65.26
83.73
95.86
101.74
96.52
59.54
21.45
18.93
16.44
17.61

12.75

0.72
2.62
3.'10

2.05
2.74
2.57
2.12
0.85
1.44

1.59
2.45

Total 279 70.01 2772 43.48 1.61
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Figure 4.7 Age-specific incidence of hepatitis C, males vs. females
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Although different in magnitude, the age-speciflc incidence of hepatitis follows similar

patterns in both groups (FN and non-FN) and in both sexes. Incidence increases sharply

at the age of 1 8 years, reaches its peak in the 3'd and 4th decade of life, and than decreases

with age (Figure 4.7).

12.8vá/' 110.3

17.6 l#!ì,,i1 14.3

16.4 t$S1,'t12.4

18.9 lMl 111.5
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4.2 GEOGRAPHIC DISTRIBUTION OF HEPATITIS C

Geographic location of hepatitis C cases was assigned according to the Regional Health

Authority (RHA) at the time of the diagnosis. Residence was divided into 3 regions

relative to the availability of various hepatitis C-related resources. Urban residence,

where l:ufüary care and specialists (hepatologists) are available to provide regular care,

includes Winnipeg only. Brandon (city with no hepatologists) was included in rural

Southern Manitoba, together with North and South Eastman, Interlake, Central,

Assiniboine, and Parkland RHAs, The third area, Rural Northern Manitoba, includes

RHAs most remote from Winnipeg: Norman, Burntwood, and Churchill (Figure 3.3).

The vast majority of hepatitis C cases -83%- were from Winnipeg (Table 4.8). Another

2IYo of cases among First Nations and 16% of cases among non- First Nations were from

rural Manitoba. Among those, an equal proportion of cases (I2% of First Nations and

13% of non-First Nations) were among residents of rural Southem Manitoba. The

proportion of cases from rural Northem Manitoba among First Nations -9o/o- was 3 times

the proportion of cases among non-First Nations (3%).

The incidence of hepatitis C was the highest in Winnipeg, the only urban center in

Manitoba. The overall incidence of hepatitis C among Winnipeg residents was 51.4 cases

per 100,000 population, which was 3.4 times higher than the incidence among residents

of rural Manitoba (including Brandon) at 15.0 cases per 100,000 population. Almost

identical rates of 20-21 cases per 100,000 populations were in the RHA regions of North
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Eastman, Interlake, and Burntwood/Churchill (Table 4.8). The lowest incidence of 8.8

cases per 100,000 population was in the Parkland RHA region (Figure 4.8).

V/hile the incidence rates of hepatitis C were clearly higher among First Nations people

in most regions of Manitoba and overall, in the North Eastman and combined

Burntwood/Churchill area the rates were actually the same among both First Nations and

non-First Nations residents (Table 4.8 and Figure 4.9). At the other end of the spectrum,

First Nations Winnipeg residents had the highest incidence of hepatitis C (3231100,000),

which was more than 7 times the incidence among non-First Nations urban residents

(45.7/100,000). The incidence of hepatitis C among First Nations residents of

southwestem Manitoba (Brandon, Assiniboine, and Central RHA) was more than 4 times

the incidence of non-First Nations residents (Figure 4.9).

ln summary, urban residents (both FN and non-FN) had the highest rates of hepatitis C,

well above the corresponding provincial rates. The Parkland region enjoys the lowest

rates of hepatitis C among both FN and non-FN residents. In the rest of Manitoba,

geographic patterns between FN and non-FN populations varied. Thus, non-FN residents

of Southem and Westem Manitoba (Parkland, Brandon, Assiniboine, and Central RHAs)

had the lowest incidence of hepatitis C, while those from the opposite geographic regions

of Northeastern Manitoba (North Eastman and Burntwood/Churchill RHAs) had the

highest incidence. Quite the opposite, FN residents of Northem Manitoba had the lowest

incidence of hepatitis C, while those from Brandon and the Central regions had the

highest incidence in rural Manitoba.
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Table 4.8 Geographic location of hepatitis C cases

Reqion

':FN].:;,
ngt,Fl,l ,

Rate

Ratio

Total:RllA
Rate/1 00,000

n Crude Adiusted

Ratio Rate/100,000

n Crude Adiusted

Rate/100,000

n Crude Adiusted

By RHA:

Parkland

Assiniboine

South Eastman

Brandon

Central

Norman

lnterlake

North Eastman

Burntwood / Churchill

Winnioeo

6 I 5.8 19.5

10 27 .6 39.8

0 0.0 0.0

7 35.2 51.2

22 39.5 57.3

10 17 .1 21.1

31 43.1 48.9

13 20.1 22.4

42 15.2 19.9

530 308.1 323.2

37 7.6 7.9

76 9.1 9.4

81 13.0 13.2

68 12.4 12.6

129 11.8 12.5

37 15.1 14.6

146 17.9 17.9

76 19.4 19.7

54 20.5 20.4

3643 47.7 45.7

43 8.2 B,B

86 9.9 10.4

81 13.0 13.2

75 13.2 13.6

151 13.1 14.0

47 15.5 15.6

177 20.0 20.3

89 19.5 20.3

96 17.8 20.6

4173 53.4 51.4

2.5

4.2

4.1

4.6

1.4

2.7

1.1

1

7.1

Manitoba 671 84.4 4347 33.6 2.5 5018 36.5

By region:

Urban (Winnipeg)

Rural

530 308.1 323.2

141 22.6 29.1

3643 47.7 45.7

704 13.3 13.7

7,1

2.1

4173 53.4 51.4

845 14.3 15.0

RuralSouthern MB

RuralNofthern MB

89 30.8 39.0

52 15.5 20.3

613 12.8 13.3

91 17.9 17.4

2.9

1.2

702 13.8 14.5

143 17.0 18.5

Manitoba 84.4o/t 4347 33.6 2.5 5018 36.5

129



Figure 4.8 Cumulative incidence of HCV infection by geographic region

(rates per 100,000 population)
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4.3 SUMMARY

o The epidemiology of HCV infection is different when FN population is compared

to non-FN population.

o The proportion of HCV-infected females in First Nations group was 600/o, and the

female-to-male ratio was 1.4. Conversely, the proportion of females in non-First

Nations group was only 36Yo, and the female-to-male ratio was 0.6.

o FN HCV-infected persons were much younger than non-FN, and the rnajority of

FN patients (79%) were diagnosed with hepatitis C at an age younger than 40

years, while just over 50% of non-FN persons were of this age.

o The age-specific incidence of HCV infection in FN females was the highest and

was more than 4 times the incidence of non-FN females. The age-specific

incidence of HCV infection in FN males was 1.6 times higher than in non-FN

males.

o There are geographic variations in the incidence of newly diagnosed HCV

infection, with the majority of cases coming from Winnipeg.
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CHAPTER 5 . NATURAL ITISTORY OF THE DISEASE

5.1 Dara oRGANrzATroN

As a result of the linkage, 98o/o of all cases were included in the utilization-based analysis

(Figure 5.1). A total of 4924 records (98% of cases) containing ICD-9-CM-coded

diagnostic information from either hospital abstracts or physician reimbursement

databases formed the final set suitable for examining the clinical features and natural

history of hepatitis C in the study cohorl. These include all but one record from First

Nation individuals (670 cases out of 671 recorded in the CDC database) and 97.9% of

records of non-First Nations individuals (4254 cases out of 4347 recorded in the CDC

database). Similarly, 98o/o of the records of controls were included in the natural history

analysis Figure 5.2).

Figure 5.1 Structure of hepatitis C cohort (cases)
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r contacts
rrds
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4,946
Longitudinal records

4,924 records with
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94,282
Controls'

records

56,260 controls with
Hospitalization

records

91,554 cor
Physician
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Figure 5.2 Structure of matched population-based control cohort

5.2 CI,INTcAL CHARACTERISTICS oF HEPATITIS C PATIENTS

A total of 7 4Yo of hepatitis C patients had liver disease-related (LDR) health care contacts

during the study period. Clinical characteristics of First Nations and non-First Nations

patients with chronic hepatitis C were remarkably similar. Only alcohol abuse, diabetes,

and HIV infection were significantly more common among First Nations patients

compared to non-First Nations individuals. Detailed information on clinical

characteristics of Manitobans with chronic hepatitis C is presented below in Table 5.1.

Orthotopic liver transplant, as treatment of decompensated liver disease, was included in

the table under the "Complications of chronic hepatitis C" heading, because it indicated

that the person had end stage liver disease.
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Table 5.1 clinical characteristics of hepatitis c patients in Manitoba

%n oflon

'' :,Tola|,' ,

::(il1=5;018)

238 5.5 I O.Zgr

116 2.7 I 0.872

79 1.8

49 1.2

55 1.3

41 1.0

11 0.3

19 0.4

213 4.9

0.327

0.089

0.059

0.866

0.594

0.831

0.73

0.90

0.63

455 10.5 I 0.00001

158 3.6 I O.OOOT

126 2.9 10.138

923 18.7

249 5.3

2227 45.2

276 5.5

135 2.7

92 't.B

62 1.3

58 1.2

47 1.0

12 0.2

19 0.4

246 4.9

1865 37 .2

175 3.5

175 9.4

566 1 1.3

204 4.1

153 3.1

99 2.0

59 1.2

53 1.1

30 0.6

28 0.6

21 0.4

12 0.2

4 0.1

1 0.02

1 0.02

Total CLD and cirrhosis (code "571")" I 1 16 17 .3 | aOz 19.0

Total sequelae of CLD (code "572")& | at S.S I ZZz s.2

Total other liver disease (code "573")^ | 274 40.9 | tSSa 4S.g

0.212

0.832

0.015

0.1 85

0.739

0.347

0.266

0.021

0.172

Portal hypertension

Ascites

Esophageal varices

Hepatic encephalopathy

Hepatocellular carcinoma

Spontaneous bacterial peritonitis

Hepatorenal syndrome
#Orthotopic liver transplant
*Total Decompensated liver disease

Alcohol dependence (AD)

Alcohol-induced liver disease

Alcohol-induced liver disease from AD

Diabetes mellitus

HIV i AIDS

Hepatitis B

Chron ic non-viral hepatitis

EBV infection / persistence

Hemophilia

Non-alcoholic fatty liver disease

Hepatitis A

Other viral hepatitis

Hemochromatosis

Primary biliary cirrhosis (PBC)

Wilson's disease

Liver abscess

Complications of chronic hepatitis G

38 5.7

19 2.8

13 1.9

13 '1.9

3 0.4

6 0.9

1 0.1

0 0.0

33 4.9

Other causes of liver disease and conditions of interest

402 60.0

37 5.5

1463 33.7 I 0.000

138 3.2

37 9.2 1138 9.4

111 '16.6

46 6.9

27 4.0

I 1.3

7 1.04

1 0.15

2

I
5

0

0

0

1

tt Orthotopic liver transplant is included as a marker of hepatic decompensation

0.3

1.2

0.7

0

0

0

0.15

90 2.1

52 1.2

52 1.2

28 0.6

20 0.5

16 0.4

12 0.3

4 0.1

I 0.02

00
* The total is less than the sunr ofall conditions as individual patients may have several associated conditions
&ICD-9-CM code "571 " - Chronic liver disease and cirrhosis; elCO--S-CNa code "572" - Liver abscess and sequelae
ofchronic liver disease; "ICD-9-CM code "5?3" - Other disorders ofliver
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A total of I7o/o of First Nations and l9o/o of non-First Nations hepatitis C patients had

chronic hepatitis and/or cirrhosis. There was no difference in the proportion First Nations

and non-First Nations individuals with decompensated liver disease. Overall, af least 5o/o

of First Nations and non-First Nations patients with chronic hepatitis C had one or

another sign of decompensation (see Appendix 2 and Chapter 3 lMethods section] on the

particulars of this data construction). There were no sex differences in the frequency of

decompensation, with 5.9% of females and 6.2% of males developing clinically

signif,rcant symptoms (p:0.66). The most common condition associated with progressive

liver disease was portal hypertension, noted in at least 5.5o/o of all chronic hepatitis cases.

Ascites at 2.7Yo and esophageal varices at I.8o/o were next most common complications,

and they were also observed with the same frequency among First Nations and non-First

Nations patients. Hepatorenal syndrome was the least common complication. There were

no liver transplant recipients among First Nations patients. Likewise, 95% of individuals

with hepatocellular carcinoma were non-First Nations, yet the proportions of First

Nations and non-First Nations patients who developed HCC were not statistically

different.

Alcohol abuse was significantly more common among First Nations individuals

compared to non-First Nations persons (60% vs. 34o/o respectively). 5.5% of FN and

3.2o/o of non-FN hepatitis C patients had co-existing alcohol-related liver disease.

Interestingly, the proportion of alcohol abusers who developed alcohol-induced liver

disease was the same in First Nations and non-First Nations patients (9.2% and 9.4o/o

respectively). Decompensated liver disease also occurred with the similar frequency in

First Nations (9.2%) and non-First Nations (9.8%) excessive alcohol users.
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Concurrent presence of other liver diseases was relatively infrequent. Three percent of

patients were co-infected with hepatitis B. One percent of hepatitis C patients have also

had either hepatitis A or other forms of viral hepatitis, and an additional two percent had

chronic non-viral hepatitis. Seven percent of First Nations patients and fewer than four

percent of non-First Nations individuals had been co-infected with HIV (p<0.0001). First

Nations individuals were also significantly more often affected by diabetes as compared

to non-First Nations patients (16.6% vs. 10.7o/o respectively, p<0.0000i). Approximately

I% oî all diabetic patients had fatty liver as compared to 0.6yo of non-diabetics with fatty

liver; however, these are not reliable estimates, as fatty liver diagnoses are derived only

from hospital records and can not be ascertained from physician visits data (see the

forthcoming discussion of data limitations). There were just a few cases of

hemochromatosis, primary biliary cirrhosis, and Wilson's disease (all among non-FN)

and one case of liver abscess in a FN individual.

It is noteworthy that, while the disease features were largely similar between First

Nations and non-First Nations individuals, liver biopsy was performed on fewer than

I0% of First Nations persons as compared to 23yo of non- First Nations individuals

(p<0.00001).

A total of 4Io/o of FN and 460/o of non-FN individuals with chronic hepatitis C had

medical visits for which the diagnosis was coded as "573 - Other disorders of liver", a

code reserved for mostly vague and non-specified conditions. This may reflect initial

visits to investigate abnormal liver function tests.
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It is worth mentioning that the clinical characteristics of males and females were the same

among FN and non-FN HCV-infected groups. A total of l7o/o of FN women and I3o/o of

FN men had chronic hepatitis and/or cirrhosis, which was not different from non-FN

women (I5%) and men (16%). There was no difference in the proportion of First Nations

and non-First Nations males and females with decompensated cirrhosis as well (Table

5.2). Overall, at least 5Yo of First Nations and non-First Nations patients with chronic

hepatitis C had one or another sign of decompensation. Portal hyperlension, ascites,

esophageal varices, and hepatic encephalopathy were encountered with the same

frequency in all four groups (FN females, FN males, non-FN females, and non-FN males)

with hepatitis C. There were no sex differences in the frequency of most non-hepatic

conditions as well. While alcohol abuse was twice as common among FN persons as it

was among non-FN overall, males and females in each grolp had exact same proportion

of alcohol abusers. Thus, 60%o of FN males and females were abusing alcohol, as well as

33% of non-FN females and 34Yo of non-FN males. Likewise, HIV/AIDS was more

prevalent in FN HCV-infected persons overall, but the same proportions of both sexes

were co-infected in the FN group (7% of females and 60/o of males were HCV/HIV co-

infected) and in non-FN group Q% of females and 4o/o of males were HCV/HIV co-

infected).

Only two conditions v/ere more frequent among females than males. Almost 19% of FN

females and I3o/o of FN males had diabetes (p<0.05). Similarly, more non-FN females

had diabetes (12%) as compared to non-FN males (10%) (p<0.04). Liver diseases

combined under ICD-9 code "5J3" were second most frequent condition after alcohol
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abuse, with 5Io/o of non-FN females vs. 42o/o of non-FN males and 44o/o of FN females

vs.360/o of FN males having these conditions (Table 5.2).

Table 5.2 Clinical characteristics of hepatitis C patients in Manitoba by gender

*FN p<0.02, non-FN p<0.0001

nFN p<0.05, non-FN p<0.04

5.3 CowIp¿,RATIVE cLINICAL FEATURES BETwEEN HEPATITIS C parlnxrs AND

DEMOGRAPHICALLY- MATCHED POPULATION CONTROLS

Clinical characteristics of First Nations and non-First Nations patients with chronic

hepatitis C and demographically-matched population controls are presented in Table 5.3.

All conditions were more frequent among individuals with hepatitis C than among

nonrFN
Females Males
(N=392) (N=279)

%not
10n

Females Males
(N=1575) (N=2772)

tffon%n

CLD and cirrhosis ("57'1")

Sequelae of CLD ("572")

65 16.6 35 12.5

16 4.1 I 3.2

242 15.4 446 16.1

56 3.6 110 4.0

Other liver disease ("573")* 174 44.4 100 35.8 800 50.8 1 153 41.6

Portal hvoertension
3omplications of chronic hepatitis C

22 5.6 16 5.7 IZA 5.0 '160 5.8

Ascites
Esoohaqeal Varices

12 3.1 7 2.5
7 1.8 6 2.2

2.6 75 2.7
1.7 53 1.9

41

26

Hepatic Encephalopathy
HCC
HRS

9 2.3 4 1.4
2 0.5 1 0.4
10.30

33 1.2

37 1.3

7 0.3

'16 '1.0

18 1.1

4 0.3

OLT
Decompensated cirrhosis

00
20 5.1 '13 4.7

5 0.3 14 0.5
72 4.6 141 5.1

Other causes of liver disease and conditions of interest
Alcohol abuse
Alcohol liver disease

236
24

60,2 166 59.5
6.1 13 4.7

512
38

32.5 951 34.3
2.4 100 3.6

DM" 74 18.9 37 13.3 185 11 .7 270 9.7

NAFLD 0.720 0.6170.711

HIV
HBV

29 7.4 17 6.1

21 5.4 6 2.2

105 3.8
61 2.2

53

65

3.4
4.1

138



controls without hepatitis C. 'When FN cases were compared to FN controls and non-FN

cases were compared to non-FN controls, the odds of almost all conditions were higher

among cases (those with hepatitis C), both FN and non-FN. The very few exceptions with

no increase in the odds were EBV for both FN and non-FN; as well as diabetes, non-

alcoholic fatty liver disease (NAFLD), spontaneous bacterial peritonitis (SBP) and

hepatorenal syndrome (HRS) for FN.

V/ith respect to the relative increase in the odds for various conditions, however, two

situations must be distinguished: on the one hand, the same increase in the odds among

both FN and non-FN cases vs. respective controls, and on the other hand, a greater

increase in the odds among non-FN as compared to FN cases vs. controls. For the most

part, there was an interaction between race (FN vs. non-FN) and HCV infection (hepatitis

C vs. no hepatitis C). While most conditions of interest were either more frequent or

present with the same frequency in FN as compared to non-FN cases, in the

corresponding controls all these conditions were almost universally less frequent in non-

FN controls vs. FN controls. Hence, the relative increase in risk of such conditions was

mostly higher among non-FN cases as compared to their corresponding controls.

Hepatitis C seems to pose a greater relative risk for non-FN individuals when compared

to uninfected controls, while having a relatively less significant effect on FN individuals.

In general, FN individuals have a greater frequency of various comorbidities; hence the

absolute difference between cases and controls is less for FN than non-FN individuals

and the relative risk is greater for non-FN than FN persons.
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Table 5.3 Adjusted odds ratios for selected conditions, FN vs. non-FN individuals

Cirrhosis
Total

Portal
Hypertension

Hepatic
Decompensation
Total

Total
FN

Non-FN

Total
FN

Non-FN

Total
FN

non-FN

rr,,'.¡.c.d-S-ËSll¡:il
Nno/o

5018 324 6.46

671 40 5.96

4347 284 6.53

5018 276 5.50

671 38 5.66

4347 238 5.48

5018 246 4.90

671 33 4.92

4347 213 4.90

Ascites

i.r.ile..ql¡RQ!*;,,,r.,'
Nn%

94282 406 0.43

9802 74 0.75

84480 332 0.39

94282 389 0.41

9802 72 0.73

84480 317 0.38

94282 367 0.39

9802 70 0.71

84480 297 0.35

Esophageal
Varices

Hepatic
Encephalopathy

Total
FN

non-FN

Total

FN

non-FN

Total

FN

non-FN

À
O

'¡ir:4,$qg¡èu;i9ß:,HR 95% Cl

5018 135 2.69

671 19 2.83

4347 116 2.67

5018 92 1.83

671 13 1 .94

4347 79 1.82

5018 62 1.24

671 13 1.94

4347 49 1 .13

17.03 14.59

8.75 5.78

19.03 16.11

14.70 12.50 17.28

8.37 5.48 12.77

16.26 14.65 19.38

13.62 11.50 16j2
7.26 4.66 11.32

15.24 12.70 18.30

19.87

13.26

22.48

94282 213 0.23

9802 44 0.45

84480 169 0.20

94282 110 0.12

9802 27 0.28

84480 83 0.10

94282 53 0.06

9802 21 0.21

84480 32 0.04

P

<0.0001

<0.000'1

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

'jiìDjff.è",iéncel
ORP

12.11 9.70 15.11

6.32 3.58 1 1.18

13.73 10.80 17.46

15.86 1 1 .96 21 .04

6.84 3.47 13.49

19.31 14.12 26.41

23.05 15.73 33.78

9.40 4.47 19.77

32.06 20.36 50.48

0.460 0.0007

0.515 0.0045

<0.0001

<0.000'1

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

0.476 0.0025

0.460 0.014

0.355 0.007

0.293 0.006



Hepatocellular
Carcinoma

Spontaneous
Bacterial
Peritonitis

Orthotopic
Liver
Transplant

Ifepatorenal
Syndrome

Total

FN

non-FN

Total

FN

non-FN

Total

FN

non-FN

Total
FN

non-FN

i',li

N

r'.eAS_Ë

n

5018 58 1.2

671 3 0.5
4347 55 1.3

5018 47 0.9

671 6 0.9

4347 41 0.9

50'18 19 0.4
671 0 0.0

4347 19 0.4

5018 12 0.2

671 1 0.2

4347 11 0.3

'..¡,.'l:.:
o/o

,,:i,,:,ffiñtRol$jiiit
Nno/o

Chr. liver disease

and cirrhosis

(lCD-9 code "571")

Sequelae of chronic

liver disease

(lCD.9 code "572")

Other disorders

of the liver
(lCD.9 code "573")

94282 61 0.1

9802 5 0.1

84480 56 0.1

94282 224 0.2

9802 45 0.5

84480 179 0.2

94282 15 0.02
9802 2 0.02
84480 13 0.02

À

, ;,,¡, Adj,ú S-t¡d:f0- fu
HR 95%Ct

Total

FN

non-FN

Total
FN

non-FN

Total
FN

non-FN

18.4 12.80 26.46
8.1 1.85 35.33
19.5 13.37 28.34

3.8 2.75 5.21

1.6 0.65 3.90
4.5 3.21 6.37

23j 11.69 45.77

5018 788 15.7

671 100 14.9

4347 688 15.8

94282
9802

84480

501 8

671

4347

P

15 0.02
4 0.04
11 0.01

191 3.8

25 3.7

166 3.8

<0.0001

<0.0055

<0.0001

<0.0001

0.3053
<0.0001

<0.0001

<0.0001

<0.0001

0.307
<0.0001

94282 963 1.0

9802 210 2.1

84480 753 0.9

5018 2227 44.4
671 274 40.9
4347 1953 45.9

27

15.5 7.19 33.56
3.4 0.33 34.24
20.3 8.76 46.85

94282
9802
84480

13.67 56.25

0.415 0.258

196 0.2

50 0.5
146 0.2

94282 1748 1.9

9802 299 3.1
84480 1449 1.7

19.6 17 .69 21 .76

9.0 6.82 11.75

22.5 20.10 25.15

19.8 16.07 24.34
7.6 4.57 12.61

24.4 19.38 30.70

45.3 41.97 48.93
24.1 19.59 29.61
49.7 45.81 54.01

0.352 0.138

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.000'1

<0.0001
<0.0001

0.165 0.581

0.398 0.0002

0.312 0.0001

0.484 0.0000



Alcohol abuse

Alcohol-related
liver disease

(ARLD)

Total
FN

non-FN

Total

FN

non-FN

N

ARLD from
those with
alcohol abuse

AAQFS;

n

5018 1865 37 .2

671 402 59.9

4347 1463 33.7

:.: ,ì:i,ìil

%

Diabetes

5018 175

671 37

4347 138

Total
FN

non-FN

Non-alcoholic
fatty liver

Ilemophilia

94282 6598 7.0

9802 2556 26.1

84480 4042 4.8

1865 175 9.4

402 37 9.2

1463 138 9.4

3.5

5.5

3.2

Total
FN

non-FN

Total

FN

non-FN

Total

FN

non-FN

Total
FN

non-FN

olto

94282
9802

84480

è
N)

1,',,,,14U¡*Stö._{i1ö.R;,

HR 95%Cl

5018 566 11.3

671 111 16.5

4347 455 10.5

5018 30 0.6

671 2 0.3

4347 28 0.6

5018 53 1.1

671 1 0.2

4347 52 1.2

289 0.3

91 0.9

198 0.2

Hemo-
chromatosis

9.55 8.92 10.22

4.73 3.99 5.61

10.72 9.97 11.53

12.29 10.09 14.97

7.00 4.59 10.69

14.51 11.62 18.13

6598
2556
4042

289 4.4

91 3.6
198 4.9

94282 7753 8.2

9802 1701 17.4

84480 6052 7.2

94282 84 0.1

9802 26 0.3

84480 58 0.1

94282 39 0.0

9802 0 0.0

84480 39 0.1

P

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

2.26 1.98 2.50

2.75 2.01 3.45

2.02 '1.51 2.51

rì,Þiff-e.Ience

ORP

5018 12

671 0

4347 12

1.39 1.26 1.52

0.90 0.72 1.12

1.54 1.39 1.71

6.52 4.28 9.93

1.04 0.25 4.44

9.61 6.12 15.11

25.8

0.441 0.0005

0.2

0.0

0.3

0.005

0.005
0.005

94282
9802
84480

0.482 0.001

I 0.0

0 0.0

9 0.0

<0.0001

0.348
<0.0001

<0.0001

0.956
<0.0001

1.361 0.765

26.21

25.11

0.580 <0.0001

25.98

0.108 0.004



Viral infections:

HIV / AIDS

Hepatitis B

Total

FN

non-FN

Total

FN

non-FN

Total
FN

non-FN

Total

FN

non-FN

Ilepatitis A

5018 204 4.07

671 46 6.86

4347 158 3.63

Epstein-Barr
virus

N

,,ööNÍRÖ'.iì-si .,.
n o/o

5018 153

671 27

4347 126

94282 135 0.14

9802 25 0.26

84480 1 10 0.13

nla

5018 28 0.56
671 I 1.19

4347 20 0.46

5018 59 1.18

671 7 1.04

4347 52 1.20

3.05

4.02
2.90

ÀU

,,,,.r. djúé!êd;iO.R
HR 95%Cr

29.49 23.63 36.79

30.13 18.20 49.90

29.38 22.96 37.59

94282 21 0.02

9802 13 0.13
84480 B 0.01

94282
9802
84480

P
i:,:',1 irtl 

Diffefên Gé

ORP

1203 1.28

73 0.74
1 130 1 .34

25.19 14.10 45.00
10.44 4.22 25.86
49.32 21.59 112.66

0.92 0.71 1.20

1 .44 0.66 3.18
0.88 0.66 1.17

<0.000'1

<0.0001

<0.0001 1.026 0.929

<0.0001

<0.0001

<0.0001

0.447
0.738
0.516

0.212 0.473

1.634 0.815



5.3.1 Cnnoutc HEpATrrrs C ¿wo rrs SEOUELAE

Conditions such as chronic hepatitis and cirrhosis are not specific to viral hepatitis only

and do have other etiologies. Hence, we expect population controls to be affected by liver

diseases other than hepatitis C. These diseases are included in ICD-9-CM under the

rubrics "Chronic liver disease and cirrhosis (57I)", "Sequelae of chronic liver disease

(572)" and "Other disorders of the liver (573)". As expected, the prevalence of conditions

associated with progressive hepatitis and cirrhosis was signif,rcantly higher among cases

(hepatitis C cohort) than among non HCV-infected controls, both among FN and non-FN

persons (Table 5.3 and Figure 5.3). Nonetheless, the relative increase in risk of having

these conditions due to chronic hepatitis C, expressed as an adjusted the odds ratio

(AOR), was significantly higher in non-FN as compared to FN individuals. For FN cases,

the adjusted odds of having the diagnosis of chronic liver disease* were 9 times the odds

of FN controls. For non-FN cases, the odds of this diagnosis were 22.5 times the odds of

corresponding controls (Figure 5.4). The AOR among FN was only 40o/o of the AOR

among non-FN (p<0.0002).

Similarly, the odds of sequelae of chronic liver diseaser were 7.6 times higher for FN

cases as compared to FN controls. However, this is only 1/3 of the respective odds for

non-FN cases, whose odds of sequelae of chronic liver disease v/ere 24.4 times the odds

for corresponding controls (p<0.000 I ).

Finally, the odds of having other disorders of the liver# had a 24-time increase for FN

cases compared to FN controls. But the same the odds among non-FN cases were twice

as high: AOR of other liver disorders were 50 times the odds for corresponding controls.

*ICD-7-CM code "571";:ICD-I-CM code "572";n ICD-7-CM code "573"
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Figure 5.3 Prevalence (7o) of liver disease among hepatitis C cases and controls
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5.3.2 pnocRESSIVE AND DECoMpENSATED LrvER DISEASE

Five percent of the study population had progressed to decompensated liver disease or

end-stage liver disease (ESLD). This manifested in ascites, esophageal varices, hepatic

encephalopathy, HRS, HCC, or a combination of these conditions. The prevalence of

decompensated disease was the same for FN and non-FN patients with chronic hepatitis

C. Fewer fhan lo/o of FN controls and less than 0.5o/o of non-FN controls also had

decompensated liver disease (Figure 5.5).

Figure 5.5 Prevalence (7o) of cirrhosis and portal hypertension among hepatitis C

cases and controls

FN non-FN

Cirrhosis
FN non-FN

Decompensated
cirrhosis

FN non-FN

Portal hypertension

Despite the same prevalence among cases, the AOR of hepatic decompensation were

significantly higher for non-FN hepatitis C patients than for FN patients with hepatitis C

when compared to corresponding controls. This was caused by the less frequent presence

146



of decompensated liver disease among the non-FN control population as compared to FN

control population. This was true not only for hepatic decompensation overall, but for

each individual condition associated with progressive liver disease, such as ascites,

esophageal varices, etc. The comesponding adjusted odds ratios for FN populations were

half the odds ratios of non-FN populations (Table 5.3 and Figure 5.6).

There were no increases in the odds of SBP and HRS among FN persons, while among

non-FN individuals these odds were much higher as compared to corresponding controls

(Table 5.3). A relatively small number of cases of hepatic encephalopathy, hepatorenal

syndrome, and hepatocellular carcinoma resulted in the odds ratios with wide confidence

intervals, providing imprecise estimates of the adjusted odds (Figure 5.6). Hence, while

the OR seems to be dissimilar, there were no statistically significant differences in the

odds ratios of SBP, HCC, or HRS between FN and non-FN individuals (Figure 5.6).

Figure 5.6 Adjusted odds Ratios with 95o/o cI for selected conditions
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Figure 5.6 cont'd
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5.3.3 CunoNIC HEPATITIs C AND oTHER IMPoRTANT coMoRBIDITIES.

5.3.3.1 Dlannrps

Diabetes mellitus is an important condition thought to be associated with hepatitis C. It is

also well known that FN populations are disproportionately affected by diabetes. In this

study, the overall prevalence of diabetes was 11.3o/o among cases and, 8.2o/o among

controls (OR 1.4, p<0.001). There was no difference in the prevalence of diabetes among

FN cases (16.5%) and controls (17.4%), with the corresponding oR of 0.9 (p<0.35). on

the other hand, non-FN individuals with chronic hepatitis C had the odds of diabetes 1.5

times the odds of non-FN controls (p<0.001). In other words, due to the already high

prevalence of diabetes in FN populations, chronic hepatitis C does not result in an

increase in the odds thereof, while for non-FN individuals with hepatitis C the odds of

diabetes are increased in relation to the non-infected individuals (Table 5.2, Figure 5.7).

Figure 5.7. Prevalence and AOR of diabetes among hepatitis C cohort and controls

A. Prevalence of diabetes B. Adjusted OR with 95% CI
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5.3.3.2 HCV/HIV CoINF'ECTIoN

Co-infection with hepatitis C and HIV causes particular concenr for clinicians, because

HIV is known to accelerate the progression of hepatitis C to severe hepatitis and

cirrhosislee. Moreover, the need for anti-retroviral therapy combined with hepatitis C

treatment may create a certain clinical challenge. As discussed in chapter two, there is an

alarming over-representation of HCV/HIV co-infected individuals of aboriginal descent

even among populations of similar risk. In keeping with this general tendency, the

prevalence of HIV in this study was 6.9Yo among FN cases and 3.60/o among non-FN

cases. The prevalence of HIV infection among controls was 0.3% in FN and 0.1olo in non-

FN persons. The adjusted odds ratios, however, were the same for FN and non-FN

individuals, indicating a 30-times increase in the odds of having HIV for those with

hepatitis C as compared to individuals without hepatitis C (Table 5.2 and Figure 5.8).

Figure 5.8 Prevalence and OR of HIV infection among hepatitis C and control

cohorts

A. Prevalence of HIV B. Adjusted OR with 95% CI
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5.3.3.3 ALCoHoL ABUSE AND ALCoHoL-RELATED LIvER DISEASE

Alcohol abuse is a very important risk factor for the progression of hepatitis to end-stage

liver disease. Patients with chronic hepatitis C who are heavy alcohol users are at an

increased risk for developing cirrhosis of the liver and its complications (see discussion

of this topic in chapter 2). As with diabetes and HfV, alcohol abuse was much more

prevalent in the study's FN population vs. non-FN individuals, in both cases and controls.

Thus, 60% f FN vs. 34Yo of non-FN persons with chronic hepatitis C were alcohol

abusers (p<0.00001). Prevalence of alcohol abuse was 260/o among FN controls and less

than 5o/o among non-FN controls (Table 5.2). Because alcohol abuse was so common in

FN individuals, among cases and controls alike, the relative increase in the odds thereof

for FN cases was much smaller than the relative increase in the odds for non-FN

individuals. On the other hand, the difference in prevalence of alcohol abuse among non-

FN cases and controls (34% vs. 4.8%) was much greater, which resulted in a much larger

AOR of 10.7 (Figure 5.9). Likewise, the odds of alcohol-induced liver disease were twice

as high in non-FN cases (AOR of i4.5) as in FN hepatitis C patients (AOR of 7) when

compared to their respective non-infected controls (Figure 5.9).

5.3.3.4 No¡r-alcoHolrc FATTy LrvER

The diagnosis of fatty liver is not readily discernable from administrative data, hence

there were fewer cases than one would expect based on literature and clinical experience.

As a result, there was no increased risk identified in FN cases vs. controls (AOR 1.04,

p<0.96). Non-FN cases had an increase in the odds of having fatty liver as compared to
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corresponding controls (AOR:9.6, p<0.0001). However, due to the small numbers, the

confidence interval for AOR was wide, indicating unstable the odds (Figure 5.9)

Figure 5.9. Prevalence and OR of diabetes among hepatitis C cohort and controls
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5.4 RBasoNS FoR HosPrrAL vISITS

During the study period, 81Yo of cases and 600/o of controls had hospital contacts.

Diagnostic categories for the principal reasons for these contacts are presented in the

Table 5.3. For cases, the most common reasons were: injury and poisoning (27%),

diseases of the digestive system, which include all ICD-9-CM codes for liver diseases

(26.5%), and infectious and parasitic diseases, which include ICD-7-CM codes for viral

hepatitis (23.8%). The same conditions were among five most frequent reasons for

admissions among FN and non-FN cases. The causes were just slightly different for the

controls (Table 5.4):
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Table 5.4 Major reasons for hospital visits, FN vs. non-FN, cases vs. controls

FN cases

Injury/Poisoning Øa%)
Digestive (30%)
Mental (22%)
Genitourinary (19%)
Infections (11%)

Considering the risk factors for hepatitis C and its social aspects, it is not unexpected that

24o/o of non-FN individuals with hepatitis C had hospital contacts due to injury and

poisoning, as well as almost twice as many FN cases (44%) (Table 5.4). Among the

control population, the difference between FN and non-FN was even greater:just under

9o/o of non-FN vs. 27Yo of FN had been in the hospital due to injury and poisoning.

Hence, once again, the odds were higher among non-FN (AOR:3.4) vs. FN (AOR=2.2)

cases as compared to respective controls (Table 5.5).

Mental disorders appear to be a significant health problem for hepatitis C patients but not

for controls. While mental disorders were 3'd most common reason for hospital visits for

FN cases (22.5%) and 4th for non-FN cases (19,4o/o), it was a relatively infrequent cause

for visits among both FN (8.8%) and non-FN (31%) controls. lndividuals with chronic

hepatitis C were 5.5 times more likely to have mental health problems as compared to

controls without hepatitis C (AOR 5.54,95o/o CI 5.13 - 5.99, p<0.0001).

Hepatitis C infection was not associated with any increase in the odds of malignancy.

Also, there were no increase in the odds of digestive, genitourinary, nervous system, and

endocrine disorders among FN cases vs. controls. Conversely, non-FN cases had

increased the odds of these conditions as compared to non-FN controls (Table 5.5).

non-FN cases

Digestive (26%)
Infections (25%)
Inj urylP o ison ing (24%)
Mental (19%)
Genitourinary (19%)

FN controls

Inj ury/P o is oning (27 %)
Digestive (22%)
Genitourinary (1'7%)
Respiratory (11%)
Mental (9%)

non-FN controls

Digestive (15%)
Genitourinary (15%)
Neoplasms (10%)
Injury/Poisoning (9%)
Cardiovascular (6%)
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Table 5.5 Hospital contacts by the most responsible diagnosis

.r':..:..ì..i.l

AOR

::: ::): a. 
. .... :.::. :,,,',,,.,:. . 

.,,

95% Ct P

Total

FN

non-FN

DISEASES

Total

FN

non-FN

INFECTIOU

Total

FN

non-FN

MENTAL DI

Total I

FNI
non-FN I

I

DISEASES i

Total 
IFNI

non-FN 
I

I

DISEASES I

Total I

FNI
non-FN I

I

DISEASES I

Total I

FNI
non-FN I

I

DISEASES (

Total I

FNI
non-FN I

I

NEOPLASM

Total I

FNI
non-FN I

501 I
671

4347

INJ

1353 26.e6 |

2s6 44.11 I

1057 2432 I

CF THE DIGESTIVE SYSTEI!

5018 1331 2652 
|671 199 29.66 
|4347 1132 26 04 
I

S AND PARASITIC DISEASE

5018 '1195 23.81 
I671 114 16.e9 
|4347 1081 24.87 

|

SoRDERS (290.319)

5018 995 1e æ I

671 151 22.50 
|4347 844 1s 42 
|

)F THE GENITOURINARY S

5018 751 14s7 
|671 130 19.37 |

4347 621 14.2s I

I

)F THE RESPIRATORY SYS

5018 5e4 11,84 
|671 ee 14.75 
|

4347 4e5 11 3e 
I

)F THE SKIN AND SUBCUTT

5018 536 10.6s 
I671 74 11.03 I

4347 462 10ffi 
I

)F THE CIRCULATORY SYS

5018 476 e.4e 
I671 50 7.45 
I4347 426 e.80 
I

s (140.23e)

5018 473 e.43 
I671 36 5.37 
I4347 437 10.05 I

URY AND POtSONtNG (800.9

94282 10013 10.62

9802 2631 26.84

84480 7382 8.74

r (520.579)

94282 14806 15.70

9802 2126 21.69

84480 12680 15.01

s (001-13e)

94282 1803 1.91

9802 325 3.32

84480 1478 1.75

94282 4008 4.25

9802 863 8.80

84480 3145 3.72

rsTEM (580.629)

94282 9985

9802 1632

84480 8353

TEM (460.519)

94282 5635

9802 1059

84480 4579

\NE0US TTSSUE (680.709)

94282 6057 6.42

9802 823 8.40

84480 5234 6.20

TEM (390.459)

94282 5573 5,91

9802 485 4.95

84480 50BB 6.02

10.59

16.65

L89

Ãoo

10.80

5.42

9.30

6.22

9.66

94282

9802

B44BO

8771

610

B1 61

ee)

3.1 6

2.16

3.43

1.96

1.51

2.05

<0.0001

<0.0001

<0.0001

2.95 3.38

1.83 2.54

3.19 3.70

5.54 5.1 3 5.99

3.00 2.46 3.66

6.27 5.77 6.82

1.50 1,38 1.63

1 .1 B 0.95 1 .46

1.57 1.43 1.73

2.08 1.90 2.28

1.39 1.11 1.75

2.27 2.05 2.51

1.75 '1.59 1.92

1.38 1.07 1.78

1.82 1.65 2.02

0.94

0.56

0.95

1.83

1.26

1.90

2,09 <0.0001

1.81 0.307

2.20 <0.0001

18.03 <0.000'1

7.67 <0,0001

21.15 <0.0001

16.61 1 5.30

6.06 4.78

19,37 17 .74

<0.0001

<0.0001

<0,0001

<0,0001

0.1272

<0.0001

<0.0001

0,0049

<0.0001

<0.0001

0.0135

<0.0001

1.60 1.97 <0.0001

1.09 2.07 0.0132

1.62 2.03 <0.0001

1.77
'1,50

1.81

1.05

0.80

1.05

1.16

1.15

1.17

0.393

u.¿¿o

0.367
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%nN

DISEASES

Total

FN

non-FN

ENDOCRIN

Total

FN

non-FN

DISEASES

Total

FN

non-FN

SYMPTOMf

Total

FN

non-FN

SUPPLEME

EXTERNAL

Total

FN

non-FN

)F THE NERVOUS SYSTEM

5018 355 7 .07

671 38 5,66

4347 317 7.29

-, NUTRIÏIONAL AND METI

5018 145 2.89

671 20 2.98

4347 125 2.BB

CF THE BLOOD AND BLOO

5018 115 2.29

671 15 2.24

4347 100 2.30

i, SIGNS, AND ILL.DEFINED

5018 559 11.14

671 86 12.82

4347 473 10,88

NTARYCTASSIFICATION C

CAUSES OF INJURY AND I
5018 837 16.68

671 1 13 16.84

4347 724 16.66

AND SENSE ORGANS (320.Í

94282 5128 5.44

9802 581 5.93

84480 4547 5.38

rBOLlC DISEASES, AND IMM

94282 1132 1.20

9802 258 2.63

84480 874 1.03

D-F0RMTNG ORGANS (280.2r

94282 552 0.59

9802 92 0.94

84480 460 0.54

c0NDrfl0NS (780-799)

94282 5449 5.78

9802 999 10.19

84480 4450 5.27

F FACTORS INFLUENCING h
,OISO,V/NG (8800-8999)

94282 10799 11.45

9802 1612 16.45

84480 9187 10.87

1.52 <0.000'1

1.33 0.750

1.62 <0.0001

4.85 <0.0001

3.79 0.015

5.48 <0.0001

2.25 <0.000'1

1.63 0.0505

2.51 <0.0001

1,69 <0.0001

1.22 0.8476

1.84 <0.0001

i89)

1.36

0.95

1.43

1.21

0.67

1.26

UNrTY DTSORDERS (240-279)

238 1.99 2.85 <0.0001

1.09 0.68 1.75 0.713

2.86 236 3.47 <0.0001

te)

3.94

2.09

4.39

2.05

1.28

2.26

3.20

1.15

3.52

'1.86

1.00

2.04

'EALTH SIÁIUS ff01-V89), and

1.56

0.98

1.69

1.44

0.79

1,55

Table 5.5 cont'd

5.5 Monraurv

There were a total of 420 deaths among 5018 chronic hepatitis patients and2047 deaths

among 94282 controls during the study period. The proportion of individuals with

chronic hepatitis C who died declined from the earliest years towards the more recent

years, as the follow-up period shortened. Thus, twenty percent of those diagnosed with

hepatitis C during 199I-1993 died by the end of the study period (December 31,2002),

while only lYo of people diagnosed in2002 died by the same date (Figure 5.10).
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Figure 5.10 Mortality (o/") in the hepatitis C cohort by year of diagnosis
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Two percent of the patients died in the same year their hepatitis C was diagnosed (Figure

5.11). The proportion of cases who died was stable in the first six years following the

diagnosis (2.4%-2.1%), then increased to 4o/o and 7o/o at the years 7 and 8, and up to 260/o

among those few who were followed for 10 years.

Figure 5.ll Mortality ('/") in the hepatitis C cohort by year since diagnosis
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Total all-cause mortality among chronic hepatitis cases was much higher than among

controls (8.4% vs. 2.2o/o, p<0.0000). Hepatitis C cases had 2.25 times the risk of dying as

compared to controls without hepatitis C (AOR 2.25, 95o/o CI2.l3 - 2.37, p<0.0000).

Mortality was the same among First Nations and non-FN cases (8% and 8A%

respectively) and for First Nations and non-FN controls (2.5% and 2.1olo respectively).

Both FN and non-FN cases had similarly increased odds of dying as compared to

respective controls (Table 5.6). Standardizedmortalityratio (SMR) was greatly increased

in hepatitis C patients as compared to non-infected controls (Table 5.8). However, there

was no significant difference in the SMRbetween FN and non-FN cases (96.6 vs. 51.6

respectively). The 95Yo conftdence intervals of the SMR were inflated in FN cases due to

the small numbers, thus making estimates of the SMR imprecise.

There were no sex differences in mortality between First Nations and non-FN hepatitis C

patients, wtth 9o/o of First Nations men and 7.4o/o of First Nations women dying as

compared to 8.9% and l.60/o of non-First Nations men and women respectively.

Similarly, there was no sex difference in mortality in the control cohorl. Morlality was

2.9o/o and2.lo/o among First Nations males and females respectively as compared to 2.2o/o

and 2.lo/o of non-First Nations men and women respectively. As with the cases and

controls overall, both FN and non-FN males with chronic hepatitis C had 2.1 times the

risk of dyrng as compared to FN and non-FN male controls without hepatitis C (Table

5.6). Similarly, FN and non-FN females with chronic hepatitis C had 3.0 and 2.4 times

the risk of dying respectively as compared to corresponding female controls without

hepatitis C (Table 5.6).
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Table 5.6 All-Cause Mortality (o/o) in hepatitis C cohort and controls, 1991-2002

U¡lÐtrÐ
Nno/o

..CONTROL€,' I'

Nno/o AOR 95% Cl P

ALL CAL
Total
FN

non-FN

SE MOF ITALITY
I sora 4zo 8.4

I att s4 B.o

I +z+t 366 8.4

2047
241

1 806

94282
9802
84480

2.2

2.5
2.1

2.25 2.1 2.37 <0.000

2.56 2.2 2.gB <0.000

2.2 2.1 2.33 <0.000

ln-HOSP
Total
FN

non-FN

TAL MO RTALITY
I sor a 246 4.s
I att 34 s.1

I +s+t 2i2 4.s

94282 1045 1.1

9802 104 1.1

84480 941 1.1

4.57 4.3 4.89 <0.000

6.13 5.0 T .6j <0.000

4.39 4.1 4.72 <0.000

Out-of-H
Total
FN

non-FN

CSPITAI MORTALITY
5018 174

671 20

4347 154

3.5

3.0

3.5

94282
9802

B44BO

1002 1.1

137 1.4

865 1

4.87 4.5 5.22 <0.000

4lS 3.9 5.76 <0.000

4.85 4.5 5.22 <0.000

MORTAL
Total
FN

non-FN

ITY amo ng FEMALES
I rgoz 148
I egz 2s
I rszs 11e

7.5

7.4

7.6

36244 733 2

5613 120 2.1

30631 6'13 2

Z.4B 2.3 2.71 <0.000

3.03 2.5 3.25 <0.000

2.38 2.2 2.61 <0.000

MORTAL
Total
FN

non-FN

ITY amo ng MALES
I sosr 272

I zte 2s

| ,rrz 247

8.9

9.0

8.9

1314
121

1 193

2.3

2.9

2.2

58038
41 89

53849

2.1 1.98 2.26 <0.000

2.1 1.68 2.63 <0.000

2.1 1.gT 2.27 <0.000

AGE.SPECIFIG MORTALITY PER lOOO POPULATION

Age

OTOUD

Rate/
N n 1000

Rate/
N n 1000

FN to non-FN Rate Ratio
Cases Gontrols

FN

non-FN
18-29 39.0

37.8
205 8

794 30
3370 54 16.0
15055 55 3.7

4.41.03

FN

non-FN
30-39 301 20 66.4

1483 77 51.9

4121 85 20.6

29083 214 7.4

2.81.3

FN

non-FN

40-49 1 10 12 '109.1

1292 91 70.4

55 35.7
345 13.7

1 539

25199
1.55 2.6

FN

non-FN
50-59 315.8

128.2

19 6

390 50

220 22 100.0

7521 209 27.8
2.5 3.6

FN

non-FN

60-69 750.0
296.1

B6
152 45

104 16 153.8

2920 258 88.4
2.5 1.7

FN

non-FN

70+ 3 1 333.3
169 73 432.0

16 4 250.0

3286 722 219.7
0.8 1.1
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As expected, the age-specific all-cause mortality was steadily increasing with age (Table

5.6). The highest age-specific mortality was among FN cases, followed by non-FN cases,

followed by FN controls; the lowest of all was the mortality among non-FN controls. The

highest peak of mortality noted in the 50-59 yrs. and 60-69 yrs. age groups among FN

cases is due to the very small number of individuals who belonged to these age groups,

hence even a few events (deaths in this case) with a fairly small denominator resulted in

inflated rates.

5.4.1 MortøIity røtes

Persons with CHC had increased overall mortality, both FN and non-FN. Mortality rate

was 20.J per 1000 P/Yrs. among FN cases and 22.6 per 1000 P/Yrs. among non-FN

cases, whereas rates were 6 per 1000 P/Yrs. among FN cases and 5.4 per 1000 P/Yrs.

among non-FN controls over the entire study period (Table 5.7).Case-to-control

mortality rate ratio was 3.5 among FN persons and 4.2 among non-FN persons. Morlality

rates were only slightly higher among males, FN and non-FN alike, both cases and

controls. Female-to-male mortality rate ratio was 0.7 among FN controls, 0.8 among FN

and non-FN cases, and 0.9 among non-FN controls (Table 5.7).
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Table 5.7 Mortality rates overall and by sex, FN vs. non-FN

*Rate per 1,000 Person/Years
# Female-to-male Rate Ratio

^ FN-to-non-FN Rate Ratio

5.6 C¿.usB-spECrFrc DEATHS AMoNG CHC pATTENTS.

Five percent of individuals with chronic hepatitis C died during hospitalization, and the

proportion of in-hospital death was the same for both First Nations and non- First Nations

patients (5.1% vs. 4.9o/o respectively). Approximately 1o/o of patients had died within 48

hours of admission. At the average, FN individuals with hepatitis C who died in the

hospital were 11 years younger than non-FN patients who died (47 yr. vs. 58 yr. old

respectively).

Forty percent of all deaths occurred during liver disease-related hospitalizations of

patients with hepatitis C, and the proportion of such deaths was similar among First

Nations and non-First Nations patients (48% vs. 39Yo respectively, p<0.202). Out of 246

in-hospital deaths, 116 deaths (47.2%) were directly attributed to liver disease as per

most responsible and primary diagnoses on the discharge abstract, and another 21.So/ohad

,,1.. 
; "' ;:,.'.;,, :', . .t,¡.r,,pry.',.r,',,:. :,,,1¡,

P/Yrs deaths Rate per

1,000*

FTM

RR#

non-FN
P/Yrs deaths Rate per F/IVI

1,000 RR#

FN,I
nFN

f,LR^

Gases

Controls

F

M

Total

F

M

Total

1566.9

1044.4

2611.3

23068,1

17425.1

40493.2

29 18.5

25 23.9

54 20.7

120 5.2

121 6.9

241 6.0

0.8

0.7

119 19.3

247 24.6

366 22.6

613 4.9

1'193 5.6

1806 5.4

6170.2

10024.5

16194.6

125391.7

211810.8

337202.4

0.8

0.9

t.u

1.0

0.9

1,1

1.2

11
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liver disease as contributing factor. Deaths from liver disease (as per most responsible

diagnosis) were much more cornmon among non-First Nations (269%) then arnong First

Nations (59%) persons who died during hospitalization (Table 5.8).

Table 5.8 characteristics of hospital deaths among hepatitis C patients

Dx. - diagnosis

More than one half of patients with the sequelae of chronic liver disease and

decompensated disease died during the study period (Table 5.9). Fifty six percent of

patients with clinical decompensation died. Overall, 50Yo of women and 600/o of men

,,'F,N.' ñoN-rn¡ .r:ìPl ,Total
VARIABLE o//on o/fon otton

Death during liver disease-related
hospitalization

- from total deaths

- from hospital deaths

Liver disease as most responsible Dx,

(% from hospital deaths / total deaths)

Liver disease as primary Dx.

(% from hospital deaths / total deaths)

Liver disease as secondary Dx.

(% from hospital deaths / total deaths)

Liver disease as complication

Total deaths 
I

Males (from all males) 
|

Females (from all females) 
|

Age, mean (SD) 
|

sMR (e5% ct) 
I

I

ln-hospital death 
I

ln-hospital death, age, mean (SD) 
|

Cause of death during hos¡

54 8,0

25 9.0

29 7.4

43.6 (13.4)

e6.6 (7.4 - 185 9)

34 5,1

46 8 (14,5)

¡italization anl,^,l
l" % III
lru 3e 

II 26 48.1 I

|,u 764 Itt
L s.sts7 Ilt
| 
,u 47.1 t2e.6 

|

I e n.st14Bltt
lo oo I

366 8.4 I

247 8e I

11e 7.6 I

53.6 (17.4) 
I

51.6 (37,4 - 65.e) 
|

212 4e 
I

578(175) 
|

d associated cr

non-FN 
I

no/ol

143 33 
I

143 3e1 I

143 674 
I

57 26s tß7 I

I41 19.3 t 11.2 

|

41 1s.3 t 112 I

4 1st1: I

0,746

0.934

0.916

0.000

0,907

0.000

¡nditi

P

0.434

0.202

0.393

0.147

0.847

0.497

420 8.4

272 8,9

148 7.5

34.2 (22.8 - 45.s)

246 4.9

)ns

Total
of/o

3.4

40.2

68.7

24.0 I 14.0

23.2 t 13.6

19.9 t11.7

1.6 / 1.0

n

169

169

169

59

57

49

4
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with decompensated liver disease died (p 0.33). Among the specific disease categories,

deaths occurred with similar frequencies among First Nations and non-First Nations

persons' The only difference was that the proportion of deaths among First Nations

individuals with 'other liver disease (code "573")'was higher as compared to non-First

Nations individuals (2ro/o vs.13% respectively). As expected, the highest mortality was

among those with hepatorenal syrdrome (all but one patient died), followed by hepatic

encephalopathy, ascites, hepatocellular carcinoma, portal hypertension and esophageal

varices (85o/o, 73.3yo, 69.00/0, 63.gyo, and, 57.0yo died respectively). Also, 57yo of

individuals with alcohol-induced liver disease died.

5.7 SUMMARY

o There were no differences befween FN and non-FN HCV-infected individuals in

clinical characteristics of their liver disease, with similar proportions of persons

having decompensated cirrhosis

o Alcohol abuse, diabetes mellitus, and co-infection with HIV were more frequent

among FN persons as compared to non_FN individuals

o Decompensated cirrhosis was as frequent in females as it was in males, both FN and

non-FN

o All conditions were more frequent among individuals with hepatitis C than among

controls without hepatitis C.
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c Most conditions were more frequent or equally present in FN as compared to non-FN

cases, in the corresponding controls all these conditions were almost universally less

frequent in non-FN controls vs. FN controls.

c Mortality rates were significantly higher among hepatitis C cases than among non-

Infected controls. Mortality rates ratio was 3.5 in FN persons and. 4.2 in non-FN

persons.

o Mortality rates (per 1000 P/Yrs.) were similar between men and women, FN and non-

FN alike

o Mortality was highest in persons with decompensated cirrhosis, particularly

hepatorenal syndrome and hepatic encephalopathy.
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Table 5.9 Cause-specifÏc deaths among CHC patients

VARIABLE

Total CLD and cirrhosis (code "57fl)a

Total sequelae of CLD (code "S22"¡e

Total other liver disease (code "573")^

Portal hypertension

Ascites

Esophageal varices

Hepatic encephalopathy

Hepatocel lular carcinoma

Spontaneous bacterial peritonitis

Orthotopic liver transplant

Hepatorenal syndrome

Total Decompensated liver disease**

Alcohol dependence (AD)

alcohol-induced liver disease from AD

decompensated liver disease from AD

N

iiirFN

116 37

37 20

274 58

n %

o\5

33 18

19 12

18 I
13 11

32
61
00
11
45 23

31.9

54.1

21.2

54.5

63.2

50.0

84.6

66.7

16.7

100.0

51.1

807 218

222 130

1953 262

27.0

58.6

13.4

65.3

75.0

58.4

85.7

69.1

61.0

26.3

90.9

56.4

18.0

58.7

61.5

P

196 128

116 87

89 52

49 42

55 38

41 25

19 5

11 10

305 172

Total

Nno/o

0.32

0.74

0.001

0.32

0.42

0.69

0.91

402 B0 19.9

37 20 54.1

37 20 54.1

923

259

2227

255

150

320

229 146

135 99

107 61

62 53

58 40

47 26

19 5

12 11

350 195

27.6

57.9

14.4

63.8

73.3

57.0

85.5

69.0

55.3

26.3

91.7

55.7

18.4

57.7

60.0

1463

138

143

263

81

88

0.613

0.89

0.75

0.55

1 865

175

180

343

101

108



HIV

HBV

Chronic non-viral hepatitis

Non-alcoholic fatty liver disease

HAV

Other viral hepatitis

Hemochromatosis

Primary biliary cirrhosis

Wilson's disease

Liver abscess

EBV

Diabetes mellitus

.:rfirtit,tN
Nn
46 14 30.4

27 5 18.5

I 5 55.6

2 1 50.0

8 2 25.0

5 I 20.0

00
00
00
1 1 100.0

188 27 14.4

111 26 23.4

,:,:'l:' .
ofto

*Include any q,pe of hospital visit: inpatient, ouþatient, emergency room visit

** The total is less than the sum of all conditions as individual patients may have several conditions

utCO-g-CM code "571" - Chronic liver disease and cirrhosis

&tCl-g-CVt code"5J2" - Liver abscess and sequelae ofch¡onic liver disease

"ICD-S-CN4 code "573" - Other disorders of liver

¡i¡.N1Ç.tljtr{l¡'ii
Nno/o
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126

90

28

20

16

12

4

1

0

o\

44

30

28

5

4

3

3

0

114

134

27.8

23.8

31.1

17.9

20.0

18.8

25.0

0.0

0.0

P

0.69

0.73

0.27

;;;.;,;,;;, 
"::.":r.iir,: :ì-::,.-:i

N

204 58 28.4

153 35 22.9

99 33 33.3

30 6 20.0

28 6 21.4

21 4 19.0

12 3 25.0

400.0
100.0
1 1 100.0

1189 141 11.9

566 160 28.3

1 001

455

11.4

29.5

0.31

0.25



CHAPTER 6 HEALTH CÄRB UTILIZATION

6.IUrnIzATIoN RECORDS

Longitudinal utilization records were constructed for all patients who had positive HCV-

RNA test results and were therefore reported to the Public Health CDC Unit. The records

were constructed by combining physician, hospital, and prescription drug databases. Such

records were constructed also for population-based matched controls. Eighty one percent

of the hepatitis C cohort members had a corresponding hospital record, 98% had at least

one record of physician contact, and 94o/o of patients had records of prescription drugs.

Similarly, 97o/o and 9I% of population controls had records of physician contacts and

prescription drugs, while only 600/o had at least one hospital record each (Figure 6.1).

Figure 6.1 Percentage of individuals with health care utilization records
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To sum up, virtually all cases (100% FN and 98o/o of non-FN) and90o/o of controls (95%

FN and 90o/o of non-FN) had at least one record each of health care contact during the

study period (Figure 6.2). Moreover, Sgo/o of FN and77o/o of non-FN cases had records of

t66



all three types of contacts with the health care system as compared to 80% of FN and

55% of non-FN controls (Figure 6.2).

Figure 6.2 Proportion of individuals

health care utilization records
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There was a significant difference between First Nations and non-First Nations patients in

the use of health care resources. While 20o/o of non-First Nations individuals had no

records of hospital inpatient stays or outpatient visits, only 10% of First Nations patients

did not have any contacts with the hospital (Table 6.1). Similarly (although to a much

lesser extent), only 2.4o/o of non-First Nations individuals did not have any physician

visits, while among First Nation patients there were only 2 persons without such records

(0.3%). Finally, 93o/o of non-First Nations as compared to 98o/o of First Nations patients

had at least one prescription medication filled during the study period.
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Table 6.1 Proportion of HCV-infected persons who did not have records of contact

with the health care system during the study period

',: 
;', 1,9 9 t$flißZ :,' :'.. : 

:' :..;,:

VARTABLE
P

.:r.' |Igf -l-

'(N=5û18)r

n o/"

No hospital separations

No physician claim records

No prescription drugs records

No either phys. or hosp. contact

No anv of the 3 twes of utilization record

68

2

13

I
0

10.1

0.3

1.9

0.1

0.0

885 20.4

105 2.4

299 6.9

93 2.1

72 1.7

0.0000

0.0004

0.0000

0.0004

0.001

953 19.0

101 2.1

312 6.2

94 1.9

72 t.4

Compared to controls, more FN and non-FN patients with hepatitis C utilized hospital

care and filled prescriptions for drugs, while the proportion of individuals who had

physician visits did not differ between FN and non-FN patients (Table 6.2). First Nations

and non-First Nations CHC patients had the odds of having used all three types of

services 2.2 and2.7 times respectively compared to matched controls without hepatitis C.

Table 6.2 Health care contacts among HCV-infected cases and controls

l:,;:;:J1 ..P

Nno/o %nN

No utilization record
FN

non-FN
Hospital record present
FN

non-FN

Physician record present
FN

non-FN
Prescription drug record present
FN

non-FN
Any of the 3 types of record present
FN

non-FN
All 3 records present
FN

non-FN

5018 72 1.4

67100
4347 72 1.7

5018 4065 81.0

671 ô03 89.9

4347 3462 79.6
5018 4911 97.9
671 669 99.7
4347 4242 97.6

5018 4706 93.8
671 658 98.1

4347 4048 93.1

50'18 4946 98.6
671 671 100

4347 4275 98.3
5018 3943 78.6
671 594 88.5

4347 3349 77.0

94282 2329 2.5

9802 63 0.6

84480 2266 2.7

94282 56260 59.7

9802 7851 80.1

84480 48409 57.3

94282 91554 97.1

9802 9720 99.2

84480 81834 96.9

94282 85549 90.7

9802 9323 95.1

84480 76226 90.2

94282 91953 97 .5

9802 9739 99.4

84480 82214 97.3

94282 54454 57.8

9802 7642 78.0

84480 46812 55.4

0.004

0.000
0.000

0.000

0.000
0.98

0.87

0.36

0.000
0 001

0.001

0.87
0.79

0.97

0.000
0.000

0.000
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6.2 HOSPITAL SEPARATIONS

There were a total of 28I,0I0 hospital separations for the entire study population.

Nineteen (I9%) percent of FN cases (953 out of 5,018) and, 40yo of controls (3g,022 oü

of 94,282) did not have any contact with a hospital during the study period. There were

25,125 hospital separations among 4,065 persons with hepatitis C (the mean of 6.1

separations per person who used the services and 5.0 separations per person overall). The

non-infected controls had 216910 hospital separations among 56,260 individuals (the

mean of 3.8 separations per person who used hospital services and, 2.3 separations per

person overall). Infected persons used hospital services more than twice as often as the

control population.

Removing the records of children under the age of 18 yrs. and those diagnosed with HCV

infection before 1995 left 4,579 cases and 86,013 controls. The mean of hospital services

use per service user and per person overall remained exactly the same in the subgroup of

controls, while among CHC patients the mean number of services per user decreased

from 6.2 to 4.9, while the overall proportion of users remained the same. Overall, g0% of

cases and 60Yo of controls used hospital services (Table 6.3).
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Table 6.3 Use of hospital services among CHC persons and non-infected controls

6.2.1 ANNUAL TorAL sEpARATIoN RATES

Total separation rates per 1,000 person-years (P/Yrs) combine all types of hospital care

for which there was a record of hospital discharge. These include outpatient services, day

admissions, and hospitalizations.

A¡nrual separation rates were highest among FN individuals with CHC durin g 1997-2002

but not in 1995 or 1996, and they fluctuated during the study period frorn 710 separations

per 1000 P/Yrs in 1995, increasing to the highest of 890 separations per 1000 p/yrs in

1997, then falling to as low as 583 separations per 1000 P/Yrs in 1995 and then

increasing again to 755 per 1000 P/Yrs ln2002 (Table 6.4 and, Figure 6.3). The mean

annual rate was 698 separations per 1000 P/Yrs, and the aveÍage variation between the

Cases

N
Separations

Non-users

Service users

Mean per user

Mean per pt overall

5,019 4,579
25,125 22,179
953 19.0 893 I 9.5

4,065 81.0 3,696 80.5
6.2 4.9
5.0 4.8

Controls

N
Separations

Non-users

Service users

Mean per user

Mean þer pt overall

94,292 g6,013

216,910 797,224
38,022 40.3 34,869 40.5

56,260 s9.7 51,144 59.5
3.9 3.9

2.3 2.3
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annual rates was 20o/o. The overall 199512002 rate of hospital separations among FN

cases was 684 per 1000 P/Yrs.

The separation rates for non-infected non-FN controls were the lowest among the four

groups and were, on average, 4 times lower than the rates for non-FN cases. There were

no variations in the total separation rates for non-FN controls, and the rates were

essentially the same (Table 6.4 and Figure 6.3). The difference between the separation

rate of 163.1 per 1000 P/Yr in 1995 and 158.5 per 1000 P/Yr in 2002 was only 2.8o/o,tbe

same as the mean variation of rates. The differences in the rates between non-FN cases

and controls were much more pronounced than the differences between FN cases and

controls. Thus, the mean case-to-control rate ratio among non-FN persons was 4.0 as

compared to 1.7 among FN cases and controls. The non-FN rate ratio varied from as high

as 7.3 in 1995 (1192.3 vs. 163.1 per 1000 PAlr) to the lowest of 3.0 in2002 (472 vs.

158.5 per 1000 P/Yr) (Table 6.4). Since there were no variations in the annual rates, the

mean and the 1995-2002 overall rate of hospital separations among FN cases were the

same (166.8 and 166.5 per 1000 P/Yr.).

ln general, the non-infected controls (particularly the non-FN ones) had much lower and

less variable total separation rates in any given year as compared to CHC individuals.
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Table 6'4 Annual rates (per 1000 p/yr.) of total hospital separations, outpatient, day, and inpatient separations, 1995-2002

YEAR

1 995

1 996

1 997

1 998

1 999

2000

2001

2002

Person/ Total Rate*
Years separations

¡ì:

36.6 26 710.2

106.6 71 666.2
175.2 156 890.3
252.8 184 727.9
337.7 197 583.4
391.8 248 632.9
447.4 278 621.3

507.2 383 755.1

FN

Chronic hepatiti

Mean

Overall

281.9 192.9

2255.3 1543.0

sC

Person/ Total Rate
Years seoarations

': ::t:i::a:!1:i¡!:!': t::

203.0 170 837.6
669.9 482 719.5
1081 .8 693 640.6
1532.9 977 637.3
1969.7 1044 530.0
2319.5 1310 564.8
2718.7 1423 523.4

3074.2 1451 472.0

YEAR

non-FN

1 995

1 996

1997

1 998

1 999

2000

2001

2002

Mean

Overall

Person/ Total Rate
Years separations

698.4

684.2

36.6 0 0.0

106.6 11 103.2

175.2 14 79.9
252.8 10 39.6
337.7 23 68.1

391.8 52 132.7

447.4 50 111.8

507.2 82 161.7

\ìtii\i::;::'l.:tt:ir:!.tlt'i)i;iii::i):N],i;

FN

Population controls

1696.2 945 621.8

13569.7 7560 
^q7 

1

\ì
Ì..)

Chronic hepatitis C

Person/ Total Rate
Years con¡r¡fianc

508.9 252 495.2

1437.6 549 381.9
2441.5 1097 449.3

3721.7 1555 417.8

5159.1 2127 412.3

6379.3 2776 435.2

7315.2 3169 433.2
8078 I 3547 ¿?q n

281.9 30.3 87 .1

2255.3 242.0 107.3

FN

Person/ Total Rate
Years seoarations

IUJ.U

669.9

1081 .8

1532.9
'1969.7

2319.5

2718.7

3074.2

non.FN

4380.3 1884.0 433.0

35042.1 15072.0 430.1

Person/ Total Rate
Years separations

4523.7 718 158.7'13191.6 2160 163.7
21740.4 3629 166.9

31106.5 5450 175.2

40363.6 6876 170.4

48582.5 8364 172.2

57587.5 9465 164.4

65568.2 10394 158.5

11

2

19

35

131

116

100

non-FN

tovb.z 51.9

13569.7 415

4.9

16.4

1.8

12.4

17.B

56.5

42.7
?26

Person/ Total Rate
Years seoarations

508.9 49 96.3
1437.6 143 99.5

2441.5 255 104.4

3721.7 391 105.1

5159.1 633 122.7

6379.3 804 126.0

7315.2 1025 140.1

8078.9 1243 153.9

Case.to.
control

Rate Ratio

FN

35333.0 s882.0 166.2

282663.8 47056.0 ,166.5

Population controls

non-

FN FN

23.1

30.6

1.4 5.3

1.7 4.4

2.0 3.8

1.7 3.6

1.4 3.1

1.5 3.3

1.4 3.2

1.7 3.0

4380.3 567.9

35042.1 4543.0

Person/ Total Rate
Years separations

4523.7

131 91 .6

21740.4

31 106.5

40363.6

48582.5

57587.5

65568.2

non-FN

1.6

1.6

3.7

3.3

Jb

53

120

195

270

384

402

471

1'18.5

129.6

Case.to.
control

Rate Ratio

35333.0 241.4 6.6

282663.8 1931 .0 6.8

8.0

4.0

5.5

b.J

6.7

7.9

7.0

7.2

Non-

FN FN

0.0 0.6

1.0 4.1

0.8 0.3

0.4 2.0

0.6 2.7

1.1 7.1

0.8 6.1

1.1 4.5

0.7 3.5

0.8 4.5



. -l---.---:-l

YEAR
'1995

1 996

1997

1 998
I OOO

2000

2001

2002

Person/ Total Rate
Years hospitalizations

36.6 18 491.7

106.6 47 441.0

175.2 109 622.1

252.8 128 506.4
337.7 126 373.1

391 .8 153 390.5
447.4 179 400.1

507.2 234 461.4

FN

{
UJ

Ghronic hepatitis C

Mean

Overall

i¡

281.9

2255.3

Person/ Total Rate
Years hospitalizations

124.3

994.0

203.0 99 537.0
669.9 290 432.9'1081.8 410 379.0

1532.9 544 354.9

1969.7 542 275.2

2319.5 620 267.3

2718.7 684 251.6

3074.2 778 253.1

non-FN

:iËt',T$0sPifÂÈi$ÉÞ/iÈ*+iöñõî

460.8

440.7

1696.2 495.9 337 .7

13569.7 3967.0 292.3

Person/ Total Rate
Ygafs hncnif¡liz¡tiano

þuö.e 169 332.1

1437.6 350 243.5

2441.5 627 256.8
3721.7 815 219.0

5159.1 1095 212.2

6379,3 1436 225.1

7315.2 1537 210.1

8078.9 1711 211.8

FN

l.:iillil ;:t;_:1,, Ìi

Population controls

t;:

4380.3 967.5 238.8

35042.1 7740.0 220.9

Person/ Total Rate
Years hospitalizations

4523.7 393

13191.6 1163

21740.4 1875

31106.5 2719

40363.6 3339

48582.5 3872
57587.5 4683

65568.2 5082

non.FN

sir¡$=F
Case.to-
control

Rate Ratio

35333.0 2890.8

282663.8 23126.0

86.9

88.2

86.2

87.4

82.7

79.7

81.3

77.5

non.

FN FN

1.5 5.6

1.8 4.9

2.4 4,4

2.3 4.1

1.8 3.3

1.7 3.4

1 .9 3.1

2.2 3.3

83.7

81.8

1.9 4.0

2.0 3.6



Person/ Liver Rate
Years separations

36.61 6 163.9

106.57 I 84.5
175.22 B 45.7

252.78 20 79.1

337.67 16 47.4
391.82 22 56.1

447.42 14 31.3

507.2 23 45.3

Chronic heoatitis C

281.9 14.8 69.2

2255.3 118.0 52.3

Years separations

203.0 58 285.8

669.9 103 153.8

1081 .B 131 121 .1

1532.9 163 106.3

1969.7 197 100.0

2319.5 177 76.3
2718.7 205 75.4

3074.2 216 70.3

úÆ ìHo

Person/ Líver Rate

\ì

Years separations

L:SËF

508.9 0 0.0

1437.6 6 4.2
2441.5 7 2.9

3721.7 13 3.5

5159.1 12 2.3

6379.3 5 0.8

7315.2 14 1.9

8078.9 17 2.1

156.3 123.6

1250 92.1

4380.3 9.3 2.2

35042.1 74.0 2.1

Person/ Liver Rate

4523.7 2
13191.6 4
21740.4 7
31 106.5 11

40363.6 17
48582.5 22
57587.5 26
65568.2 39

Case-to control
Rate Ratio

35333.0 16.0 0.4

282663.8 128.0 0.5

0.4

0.3

0.3

0.4

0.4

0.5

0.5

0.6

FN non-FN
646.3

20.2 507j
15.9 376.1
22.7 300.7
20.4 237.5
71.6 '168.5

16.3 167.0
21.6 118.1



Table 6'5 Rates (per 1000 p/yr) of outpatient, day, inpatient and total hospital separations
by the time since CHC diagnosis, lggs_2002

YEAR

4+ yrs prior to Dx

3 yrs prior to Dx

2 yrs prior to Dx

1 yr prior to Dx

Year of Dx

2nd yr post-Dx

3 yrs post-Dx

4+ yrs post-Dx

Chronic hepatitis C

Person/ Total Rate
Years Sep#.

3025.62 1950 644.5

614.04 281 457.6

615 367 596.7
615.32 438 711.8

563.66 514 91 1.9

475.58 337 708.6
393.45 265 673.5
821.3 424 516.3

FN

Mean

Overall

',ilï:i 
: ::j"t\T !:.'tt.t j': :: t; ::':: l',;a:a:::'t'1,: :a: :;l:,:' :,t

Person/ Total Rate
Years Sep.

890.5 572.0 652.6

7124.0 4576.0 642.3

YEAR

16812.63 607 4 361 .3

3553.11 11BB 334.4

3636.61 1213 333.6
3758.22 1531 407.4

3575.63 2629 735.3

2937.23 1627 553.9

2334.1 1154 494.4

4714.45 2187 463.9

non.FN

4+ yrs prior to Dx

3 yrs prior to Dx

2 yrs prior to Dx

1 yr prior to Dx

Year of Dx

2nd yr postDx

3 yrs poslDx

4+ yrs post-Dx

,sr

Person/

Years

:PARATIONS

l

3025.62 496 163.9

614.04 67 109.1

61 5 95 154.5

615.32 97 157.6

563.66 63 111.8

475.58 51 107.2

393.45 47 1 19.5

821.3 77 93.8

\ì

5165.2 2200.38 460.5

41322.0 17603 426.0

FN

Person/ Total Rate
Years Sen

Total Rate

visits

iiÍ:illl;';È j¡r irii irlio,tiTP..Al

Mean

Overall

Chronic hepatitis C

43604.41 25301 580.2

8937.58 4139 463.1

8953.6 4039 451.1

8969.86 3783 421.7

8482.86 3838 452.4
7466.33 3239 433.8
6384.39 2797 438.1
1 2689 5 FiaA 

^4 
Á /t

FN

Population controls

Person/ Total Rate
Years visits

890.5

7124.0

16812.63 286 17.0

3553.11 45 12J
3636.61 54 14.8

3758.22 148 39.4
3575.63 117 32J
2937.23 59 20.1

2334.1 27 11.6

4714.45 211 44.8

non-FN

Person/ Total Rate
Years Sep.

TOSpTEAI

1 31 8ri.1 6549.3 456.9

105488.5 523940 /;eF'7

124.1

993.0

341339.77 61124 179.1

71903.2 1 1658 162.1

73196.49 12242 167 .2

74794.77 12626 168.8

71390.1 11953 167.4

59948.44 10025 167.2

48700.32 8239 169.2

102459.63 16963 165.6

non.FN

t

127.2

139.4

5165.2 118.375

41322 947

Case.to control
Rate Ratio

Person/ Total Rate
Years vicifc

105466.6 18103.8 168.3

843732.7 144830.0 171.7

4J604.41 7595 174.2

8937.58 1127 126.1

8953.6 1100 122.9

8969.86 996 111.0

8482.86 1126 132.7

7466.33 958 128.3

6384.39 843 132.0
12689.5 1612 1r7 ñ

FN

FN non.FN

Population controls

1.1 2.0

1.0 2.1

1.3 2.0

1.7 2.4

2.0 4,4

1.6 3.3

1.5 2.9

1.2 2.8

¿+. t

22.9

,

131 86.1 1 91 9.6 1 31 .8

105488.5 15357 145.6

Person/ Total Rate
Years visits

341339.8 2199

71903.2 424

73196.49 419

74794.77 464

71390.1 491

59948.44 351

48700.32 338

102459.6 751

non-FN

1.4 2.7

1.3 2.5

i.r:'ll Case to

control

Rate Ratio

6.4
Ão

5.7

6.2

6.9
Ão

6.9

7.3

non-
FN FN

1 05466.6

843732.7

0.9

0.9

1.3

1.4

0.8

0.8

0.9

0.7

679.ô 6.4

5437 6.4

2.6

2.1

¿.o

6.3

4.8

3.4

1.7

6.1

1.0 3.8

1.0 3.6



4+ yrs prior to Dx

3 yrs prior to Dx

2 yrs prior to Dx

1 yr prior to Dx

Year of Dx

2nd yr postDx

3 yrs post-Dx

Person/ Day Rate

Years Adme.

3025.62 224 74.0

614.04 50 81.4

615 68 1 10.6

615.32 75 121.9

563.66 107 189.8

475.58 85 178.7

393.45 44 111.8

821.3 70 85.24+ yrs post-Dx

Chronic

Person/ Day Rate
Years Adm.

16812.63 1728 102.8

3553.1 1 396 111 .5

3636.61 458 125.9

3758.22 498 132.5

3575.63 1029 287.8

2937.23 780 265.6

2334.1 516 221.1

4+ yrs prior to Dx

3 yrs prior to Dx

2 yrs prior to Dx

1 yr prior to Dx

Year of Dx

2nd yr post-Dx

3 yrs post-Dx

ÞAl

4714.45 845 179.2

Person/ Total Rate

Person/ Day Rate
Years Adm.

5165.2 781.25 178.3

41321 .98 6250 15,1 .3

3025.62 1230 406.5

614.04 164 267.1

615 204 331.7

615.32 266 432.3

563.66 344 6'10.3

475.58 201 422.6

393.45 174 442.2

821.3 277 337.3

43604.41 3530 81.0

8937.58 708 79.2

8953.6 743 83.0

8969.8ô 684 76.3

8482.86 702 82.8

7466.33 673 90.1

6384.39 509 79.7

12689.5 949 74.8

-lo\

Chronic hepatitis C

Person/ Total Rate

Person/ Day Rate
Years Adm.

890.5 357.5 406.3

7124.0 2860.0 401.5

13186.1 1062.3 80.9

105488.5 8498.0 80.6

16812.63 4060 241.5

3553.11 747 210.2

3636.61 701 192.8

3758.22 885 235.5
3575.63 1483 414.8

2937.23 7BB 268.3

2334.1 611 261.8

341339.8 25184 73.8

71903.2 5339 74.3

73'196.49 5704 77.9

74794.77 5983 80.0

71390.1 5462 76.5
59948.44 4644 77.5
48700.32 3826 78.6
102459.6 B0B5 78.9

Case.to control
Rate Ratio

4714.45 1131 239.9

5165.2 1300.75 258.1

41321.98 10406 251.8

105466.6 8028.4 77.2

843732.7 64227.0 76.1

43604.41 14176 325.1

8937.58 2304 257.8

8953,6 2196 245.3

8969.86 2103 234.5

8482.86 2010 236.9

7466.33 1608 215.4

6384.39 1445 226.3

12689.5 2697 212.5

0.9 1.4

1.0 1.5

1.3 1.6

1.6 1.7

2.3 3.8

2.0 3.4

1.4 2.8

1.1 2.3

13186.'1 3567.4 244.2

105488.5 28539.0 270.5

Person/ Total Rate

1.5 2.3

1.3 2.0

341339.8 s3741 9B.B

71903.2 5895 82.0

73196.49 6119 83.6

74794.77 6179 82.6

71390.1 6000 84.0
59948.44 5030 83.9
48700.32 4075 83.7
102459.6 8127 79.3

Case-to control

Rate Ratio

105466.6 9395.8 84.7

843732.7 75166.0 89.1

1.3 2.4

1.0 2.6

1.4 2.3

1.8 2.9

2.6 4.9

2.0 3.2

2.0 3.1

1.6 3.0

1.7 3.0

1.5 2.8



4+ yrs prior to Dx

3 yrs prior to Dx

2 yrs prior to Dx

1 yr prior to Dx

Year of Dx

2nd yr postDx

3 yrs postDx

Person/ Total Rate

4+ yrs poslDx

3025.62 14 4.6
614.04 1 1.6

615 2 3.3

615.32 6 9.8

563.66 53 94.0

475.58 26 54.7

393.45 't6 40.7

821.3 23 28.0

Chronic hepati

xRate - rate per 1000 P/Yrs.; #Sep.

Person/ Total Rate

16812.63 105 6.2

3553.11 32 9.0

3636.61 26 7.1

3758.22 45 12.0

3575.63 490 137.0

2937 .23 340 1'15.8

2334.1 165 70.7

4714.45 253 53.7

17.6 29.6

141.0 19.8

Person/ Total Rate

P

5165.2 182 51.4

41321.98 1456 35.2

43604.41 52 1.2

8937.58 7 0.8

8953.6 16 1.8

8969.86 16 1 .B

8482.86 25 2.9

7466.33 18 2.4

6384.39 12 1.9

1 2689.5 19 1 .5

- separations; aAdm. - admissions; ^Hosp. - hospitalizations; Dx - diagnosis.

\ì\ì

1318ô.1 20.6 1.8

10s488.5 165.0 1.6

341339.77 120 0.4

71903.2 22 0.3

73196.49 34 0.5

74794.77 45 0.6

71390.1 32 0.4

59948.44 30 0,5

48700.32 20 0.4

102459.63 46 0.4

Case-to control
Rate Ratio

105466.6 43.6 0.4

843732.7 349.0 0.4

3.9 17.8

2.1 29.4

1.8 15.4

5.5 19.9

31.9 305.7

22.7 231.3

21.6 172,1

18.7 1 19.5

16.6 1 16.5

12.7 85.2



Figure 6.3 Annual total separation rates per 1,000 F/Yrs., CHC cases and controls,

1995-2002
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6.2.2 aNNUAL RATES oF oUTpATIENT vISITS

Rates of outpatient hospital visits per 1,000 P/Yr were based on the separation abstracts

contained in the hospital database with a code for outpatient services and a total stay of

zero days. Unlike the annual total separation rates, the highest outpatient rates were

observed among non-infected FN controls, followed by FN persons with chronic hepatitis

C. Also, unlike the total separation rates, the outpatient hospital rates of FN individuals,

both cases and controls, increased significantly over time (Figure 6.4). For instance, the

rate of outpatient hospital visits among FN persons with CHC increased by 57o/o in 2002

as compared to 1996 (Table 6.4 and Figure 6.4). There was much variation in the rates

from year to year among FN cases, whose outpatient visit rates ranged from 0 in 1995 to

103 in 1996, then dropped to the low of 39.6 in 1998, then started to rise again in the

following year, reaching the highest rate of 161 .7 visits per 1,000 P/Yr. in 2002. The rates

among FN controls showed a stable increase from year to year between 1995 and 2002.

1995
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The rate of outpatient visits among FN controls increased by 60% in 2002 as compared to

r99s.

The hospital outpatient rates of non-FN cases v/ere variable as well, but the actual rates

were closer to the rates among non-FN controls than to those of FN cases. As with FN

cases, the rates of outpatient hospital visits were highly inconsistent from year to year,

rising and falling from 4.9 in 1995 to 1.8 in1991 to as high as 56.5 in 2000 and back to

32.5 per 1,000 P/Yr. in 2002 (Figure 6.4, Table 6.4).

The annual rates of hospital outpatient visits amongst non-FN controls were the lowest of

the four groups, and were the only constant rates throughout the study years, much like

with the total separation rates. There were no variations, and the aveÍage and overall rates

were the same (6.6 and 6.8 visits per 1,000 P/Yr.). The 1995-2002 overall rate of 6.8

outpatient hospital visits per 1,000 P/Yr. among non-infected non-FN persons was 15.7

times, 4.5 times, and 19.0 times lower than the corresponding overall rates of I07 .3,30.6,

and 129.6 per 1,000 P/Yr. amongst FN cases, non-FN cases, and FN controls respectively

(Table 6.4).In general, the rates of outpatient hospital care were highly inconsistent from

year to year among all but the non-infected non-FN individuals. The higher rates

experienced by FN cases and controls may have been the result of a generally higher

burden of illness in the FN populations as compared to the general population of

Manitoba.
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Figure 6.4

180

160

140

* 120
è
a lUUO

:
8- B0
c)
(gú. 60

40

20

n

tr FN case

! FN control

ffi non-FN case

! non-FN control

Annual rates of outpatient hospital visits per 1,000 P/Yrs.,

CHC cases and controls, 1995-2002

Year 199s 1998 1999

6.2.3 aNNUAL RATES oF DAY vrsITS

The rates of day visits per i,000 P/Yrs. are calculated for hospital visits with admission

and separation on the same date and no overnight stays (length of stay: zero).

Interestingly, the annual day visit rates were highest among non-FN individuals with

chronic hepatitis C, followed by FN persons with CHC (Figure 6.5). In these two groups,

the annual rates decreased from 394.1 and 218.5 per 1,000 P/Yr. in 1995 to 186.4 and

132.1 per 1,000 P/Yr. in2002 among non-FN and FN cases respectively (Table 6.4).

These rate decreases totaled 53Yo amongst non-FN cases and 40o/o among FN cases.

The annual rates of day admissions were the same for FN and non-FN controls. The rates

did not vary much from year to year, and displayed remarkable similarities for the two

1997
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groups. The annual rates were the lowest in 1995, with 66.8 day admissions per 1000

P/Yrs. among FN controls and 68.3 admissions per 1000 P/Yrs. among non-FN controls.

In the following years, the rates of day admissions amongst FN controls peaked at 93.8

per 1000 P/Yrs. in i998 and then decreased again to a low of 73.4 per 1000 P/Yrs. in

2002. Similarly, the rates of day admissions amongst non-FN controls increased to the

highest of 84.6 per 1000 P/Yrs. in 2000 and decreased to 73.8 per 1000 P/Yrs. in2002.

However, because the day admission rates were so much higher among non-FN cases

than among controls, the resulting case-to-control rate ratios were much higher among

non-FN individuals than among First Nations persons. Thus, the highest case-to control

rate ratios for both populations were in 1995, but it was 3.3 among First Nations persons

vs. 5.8 among non-FN individuals (Table 6.4). In 2000 and 2001, the case-to-control rate

ratio of 1,3 among FN people was the lowest. Among non-FN people, the lowest rate

ratio was 2.5 in2002 (Table 6.4).

Figure 6.5 Annual rates of day admissions per 1,000 P/Yrs., CHC cases and

controls, 1995-2002
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6.2.4 aNNUAL HosprrALrzATIoN RATES (rNrartrlrr nnulssrons)

The rates of hospitalizations per 1,000 P/Yrs. were calculated for all inpatients with the

length of stay of at least one day (overnight admissions). Multiple admissions for the

same person were counted as separate events, while multiple transfers during one

continuous event were counted as one admission202'206.

Annual rates of hospitalizations were highest among FN individuals with chronic

hepatitis C, followed by non-FN persons with CHC, while the lowest rates were, as with

all the other types of hospital separations, among the non-infected non-FN controls

(Figure 6.6). Interestingly, the hospitalization rates among FN and non-FN cases were

virtually the same in 1995 (819.4 vs. 793.2 per 1000 P/Yr. respectively) and in 1996

(44I.0 vs.432.9 per 1000 P/Yr. respectively) (Figure 6.6.). Since 1997, however, the

rates of hospital stays among FN and non-FN cases diverged significantly. While the

rates of hospitalization among non-FN cases continued to drop throughout the study

years, the rates amongst FN cases fluctuated (Figure 6.6). The non-FN hospitalization

rates decreased6S0/oin2002 as compared to 1995, to a low of 253.1 hospitalizations per

1,000 P/Yrs. The annual inpatient rates among FN cases fluctuated during the study

period from the highest of 819.4 separations per 1000 PÆrs. in 1995, falling to a low of

44I separa|ions per 1000 P/Yrs. the followingyear, then increasing again to 622.I per

1000 P/Yr in 1997. From 1997 to 1999 the rates decreased to the lowest of 373.1 per

1000 P/Yr., and then rose again to 461.4 per 1000 P/Yr. at the end of the study period in

2002. The mean variation between the annual rates was 22.1%.
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The inpatient admission rates of non-infected FN controls were the second lowest among

the four groups and were, on average, 2.1 times lower than the rates for FN cases. The

rates of hospitalization among the non-infected FN persons did not vary much, and over

the years the rates decreased from 338 hospitalizations per 1000 P/Yrs. in 1995 to 211.8

hospitalizations per 1000 P/Yr in2002, amounting to a decrease of 37o/o.

The rates of hospitalization among non-infected non-FN controls were the lowest for the

four groups and rvere overall 3.6 times lower than the rates among non-FN cases. The

rates were highly consistent right through the study period and decreased only slightly

from 86.9 per 1000 P/Yrs. in 1995 to 77.5 hospitalizations per 1000 P/Yrs. in2002

(Table 6.4).

Both FN and non-FN CHC cases had much higher rates of hospital admissions than their

corresponding population controls. The case-to-control rates ratios amongst FN

populations ranged between 2.4in 1995 and 1991 to 1.7 in 2000 (the mean of 2.1). The

difference was even greater in the non-FN populations. The case-to-control rate ratio

among non-FN persons varied from a striking 9.1 in i995 to 3.1 in 2007, with the mean

of 4,5 and the overall rates ratio of 3.6 (Table 6.4).

In general, the non-infected controls (particularly the non-FN ones) had much lower and

less variable rates of hospitalizations in any given year compared to individuals with

chronic hepatitis C. The difference in hospitalization rates between CHC and non-
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infected non-FN individuals was greater than that between chronically infected and non-

infected FN persons.

Figure 6.6 Annual hospitalization rates (per 1,000 P/Yrs.), CHC cases and controls,

1995-2002
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6.3 Rarns BY TIME srNCE DlacNosrs

For persons with chronic hepatitis C the rates were calculated in relation to the date of

diagnosis. For the corresponding controls, the "pivot date" as a substitute for the

diagnosis date (see detailed description in Chapter 3, "Methodology") was used for

computing corresponding date.
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6.3.1. Toral sEpARATToN RATES

There was a clear pattern of hospital services use among patients with chronic hepatitis C

in relation to the time of diagnosis. While non-infected individuals, non-FN in particular,

had strikingly stable hospital total separation rates throughout the study period, those

with chronic hepatitis C had an arch-shaped pattern of such rates throughout the same

period (Figure 6.7).

For the FN cases, the total separations rates were 644.5 per 1000 P/Yrs. for up to 4 years

prior to the CHC diagnosis and 457.6 per 1000 P/Yrs. in the third year prior to the

diagnosis. Rates began to rise again two years prior to the diagnosis, and peaked at 9119

per 1000 P/Yrs. during the year in which the CHC diagnosis was made. During the

second year after the diagnosis the rates decreased to the level of the year preceding CHC

diagnosis (708.6 per 1000 P/Yrs.), and further declined to 516.3 total separations per

1000 P/Yrs. 4 years after the diagnosis and thereafter.

The rates of total hospital separations amongst non-FN cases were fairly similar up to a

yearbefore diagnosis, when they increased from 360-330 separations per 1000 P/yrs. in

previous years to 407.4 separations per 1000 P/Yrs. During the first year after the

diagnosis the rates soared to 735.3 separations per 1000 P/Yrs., then decreased during the

following years to 463.9 total separations per i000 P/Yrs., but did not reach the lower

pre-diagnosis levels (Table 6.5 and Figure 6.7).

Non-infected FN individuals had the same rates of total separations as did FN persons for

up to 3 years before their diagnosis. After that, the rates remained largely the same
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among FN controls while rising among FN cases. Finally, the non-infected non-FN

controls had remarkably steady total separations rates throughout the study, ranging from

179 to 162 separations per 1000 P/Yr.

The overall case-to-control ratio of rates was 1.3 among FN and 2.5 among non-FN

persons, indicating a greater difference in hospital use between non-FN persons with

CHC and their corresponding controls as compared to FN populations of cases and

controls (Table 6.5).

Figure
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6.3.2 narps oF DAY vrsrrs

As my earlier analysis of the annual rates of day visits has already shown, the highest

rates of day admissions were among non-FN individuals with chronic hepatitis C,

followed by the FN persons with CHC (Figure 6.8). In these two groups, the rates

increased slightly from > 4 yr. prior to the diagnosis of CHC until I year before the

diagnosis (Figure 6.9, Table 6.5). There was a dramatic increase in the rates of day

admissions during the year of the diagnosis compared to the preceding year (2.6 times

among FN cases and 2.8 times among non-FN cases). In the following years, the rates

decreased in both FN and non-FN cases, but reached the same level as up to 4 years prior

to the diagnosis in FN cases only (74 day admissions per 1,000 P/Yrs. four and more

years before the diagnosis and 85.2 admissions per 1,000 PÆrs. 4 years and up after the

CHC diagnosis). Among non-FN cases, however, the rates of day procedures, while also

decreasing, stayed significantly above the pre-diagnosis levels (Figure 6.8).

The rates of day admissions were very similar among FN and non-FN controls, and they

did not vary much across the timelines in this study. It appears that non-FN persons with

chronic hepatitis C underwent an increased amount of hospital day procedures after their

CHC diagnosis was made.
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Figure 6.8 Rates of day admissions (per
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6.3.3 gosprrAlrzATloN R ITES (tNr,lrlnNr ADMISSIoNS)

Persons with chronic hepatitis C had higher rates of hospitalizations. This was true for

both FN and non-FN groups. The rates varied in relation to the time of the diagnosis, but

during each time interval the FN CHC cases had the highest rates of hospitalizations.

Having the lowest rates of inpatient care 3 years prior to the CHC diagn osis at 267.1

hospitalizations per 1000 P/Yrs., the FN persons experienced an increase in

hospitalizations, peaking at 610.3 hospitalizations in the year of the CHC diagnosis,

followed by a decline to almost the same levels as 3-4 years before the diagnosis (Figure

6'9 and Table 6,5). Rates of hospitalizations among non-FN cases followed exactly the

same pattem; although the rates themselves were 30-40o/olower than those of FN cases.
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The non-infected controls, both FN and non-FN, had fairly stable rates during the study,

except >4 years prior to the "pivot" date. Those rates were I7"/o higher than the rates

during the subsequent time interval (3 years prior to the "pivot" date) for both FN and

non-FN controls. Overall, the inpatient rates declined 35o/o for non-FN controls from

325.l to 212.5 hospitalizations per 1000 P/Yr; and 20o/o for FN controls from 98.8 to 79.3

hospitalizations per 1000 P/Yr during the study period (Figure 6.9).

Figure 6.9Inpatient rates (per 1,000 P/Yrs.), among CHC cases and controls relative

to the date of CHC diagnosis for cases and 'pivot' date for controls
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Hospital services due to liver disease were calculated based on a 3-digit ICD-9-CM code
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700

ô00

ø 500

3 qoo
o
O.

= 300Ø
0)

E zoo

100

0

E FN case

! FN conkol

@ non-FN case

! non-FN control

189



A total of 7.6Yo of hospital separations among FN cases and 16.40/o of such separations

among non-FN cases were due to liver disease, compared to 0.5o/o and 0.3o/o among FN

and non-FN controls (P<0.0000). Another 3.5o/o of total hospital separations among FN

persons with CHC and 60/o among non-FN CHC patients had liver disease as one of the

diagnoses on their discharge records.

Annual hospital separation rates for liver disease were low for non-infected controls,

although somewhat higher among FN vs, non-FN non-infected individuals (Table 6.6).

Thus, the annual rates of liver-related hospital use ranged from 0.8 per 1000 P/Yrs in

2000 to 4.2 per 1000 P/Yrs in 1996, with the average of 2.2 liver-related hospital

separations per 1000 P/Yrs among FN non-infected controls. The corresponding rates

among non-FN controls varied much less during the study period and ranged from 0.3 per

1000 P/Yrs in1996 to 0.6 separations per 1000 P/Yrs in1996, with the avetage of 0.4

liver-related hospital separations per 1000 P/Yrs among FN non-infected controls.

Among persons with CHC, higher liver-related separation rates were observed among

non-FN individuals when compared to FN individuals with chronic hepatitis C. During

the study period of 1995-2002,the rates declined from the highest level of 197.1 liver

separations per 1000 P/Yrs in 1995, falling to 100 separations per 1000 PfYrs in 1999,

and continued to decline to 70.3 liver disease hospital separations per 1000 P/Yrs in 2002

(Table 6.6). The rates of hospital separations for liver disease among FN persons with

CHC also declined during the study, but had some variability from year to year. The rates

started to decline from 84.5 separations per 1,000 P/Yrs in 1996 to 45.7 separations per
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1,000 P/Yrs in 1997. Next, the rate increased to79.1 separations per 1,000 pfyrs in 1998,

then declined again fo 47.4 separations per 1,000 P/Yrs in 1999. The rate then alternated

befween rise and fall for the next 3 years (Figure 6.10).

Figure 6.10 Annual total separation rates for liver disease per 1,000 P/Yrs., CHC

cases and controls, 1995-2002
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The higher liver disease hospital separation rates were reflected in the FN-to-non-FN

ratios of annual rates, which varied throughout the study from 0.4 in l99l and 2001 to

0'7 in 1998 and 2000. The overall and mean rate ratios during 1995-2002 were 0.6 and

0.5 respectively (Table 6.6).
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Table 6.6 Annual rates of total hospital

persons with CHC and among non-infected

separations due to liver disease among

controls, 1995-2002

:

Chronic hepatitis G Population controls Fl,l1

non-

FN

RRYEAR

FN non-FN non-FN non-FN

Pffrs N Rate P/Yrs N Rate Pffrs N Rate Pffrs N Rate

1 995

1 996

1 997

1 998

1 999

2000

2001

2002

36.6 3 81.9

106,6 I 84.5

175.2 B 45.7

252.8 20 79.1

337.7 16 47.4

391.8 22 56.1

447.4 14 31.3

507.2 23 45.3

203.0 40 197.1

669.9 1 03 153.8

1081.8 131 121.1

'1 532.9 1 63 106.3

1969.7 197 100.0

2319,5 177 76.3

2718.7 205 75.4

3074.2 216 70.3

508.9 0 0.0

1437.6 6 4.2

2441.5 7 2.9

3721.7 '13 3.5

5159.1 12 2.3

6379,3 5 0.8

7315.2 14 1.9

8078.9 17 2.1

4523.7 2 0.2
'131 91 .6 4 0.3

21740.4 7 0.3

31 106.5 11 0.4

40363.6 17 0.4

48582.5 22 0.5

57587.5 26 0.5

65568.2 39 0.6

0,4

0.5

0.4

0.7

0.5

0.7

0.4

0.6

Mean

0verall

281.9 14.4 58.9

2255.3 115 51.0

1696.2 154 112.5

13569.7 1232 90.8

4380.3 9.3 2.2

35042.1 74 2.1

35333,0 16 0.4

282663.8 128 0.5

0.5

0.6

6.4.1 Age ødjusted røtes of liver diseøse-reløted hospitøl separations

Age adjustment of annual rates of hospital separations for liver disease did not change the

direction of differences between FN and non-FN persons with chronic hepatitis C. Both

crude and adjusted rates were higher for non-FN persons with CHC. The rates of liver-

related hospital separations among FN CHC patients varied through the study period,

while the rates among non-FN persons were steady declining since 1995 (Figure 6.11).

The highest age-adjusted rates of liver-related visits were in 1995 for both FN and non-

FN persons (over 300 separations per 1000 P/Yrs. among non-FN persons and over 100

separations per 1000 P/Yrs. among FN persons). The following year the rate for non-FN

persons dropped considerably to 138 liver disease separations per 1000 P/Yrs. and

continued to drop thereafter to 57 separations per 1000 P/Yrs. in2002. Age-adjusted rates
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of liver separations among FN cases fluctuated throughout the study period, peaking in

1996 at 128 separations per 1000 P/Yrs. and reaching the lowest level of just 28 liver

disease separations per 1000 P/Yrs. in 2001 (Figure 6. 1 1).

Figure 6.11 Crude and age-adjusted annual separation rates for liver disease per

1,000 PiYrs., 1995-2002
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6.5 UsB oF HoSPITAL CARE AND LENGTH oF HoSPITALIZATIoNS

As shown above, hospital inpatient admissions were only part of the services provided by

the hospitals. From all separations during the study period, hospitalizations accounted for

62.5% and 59o/o of services to FN and non-FN individuals with CHC respectively, as well

as for 54.5% and 52% of services to non-infected FN and non-FN individuals

respectively (Figure 6.12).Interestingly, both FN cases and controls used outpatient care

much more often (22% and 29%o respectively), while outpatient care among non-FN

cases and controls comprised only 5Yo and 4o/o of all hospital services by this population
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(Figure 6.12). The opposite was true for day admissions: day admissions are recorded

much more frequently for non-FN cases, and even more so for non-FN controls, as

compared to both FN cases and FN controls. Day admissions, while requiring formal

admittance to the hospital, did not contribute to the total number of in-patient days, as the

length of stay (LOS) in such admissions is counted as 0.

Figure 6.12 Overall proportions of various fypes of hospital services used by

individuals with chronic hepatitis C and non-infected controls, 1995-2002, Manitoba
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6.5.1 LpNcrH oF HospTTALIZATIoN

The overall length of hospitalization (total number of days spent in the hospital as

inpatient) among the study population was 7.72 days per hospitalized patient. However,

this included a proportion of cases with prolonged stay in the hospital. To separate

"regular" hospitalizations from the prolonged ones, all admissions were divided into short

stays - up to 29 days in duration, and long stays of 30 and more days as inpatient. Long

admissions comprised 3 To of all admissions. The average stay during regular admissions

was shorter for both FN cases and controls (6.3 and 4.9 days) compared to their non-FN
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counterparts (8.5 and 8.7 days) (Table 6.7). For the long admissions, the mean LOS was

longest for non-FN controls (P<0.001).

Table 6.7 Total days and the mean LOS of hospitalizations, cases and controls

FN case
FN control

non-FN case
non-FN control

2860 17977 6.3

28539 141223 4.9

10406 88380 8,5

75166 655734 8.7

84 2.9 7325 87.2

569 2.0 47423 83.3

527 5.1 43932 83.4

3715 4.9 351078 94.5

Liver-related admissions comprised less than lo/o of total hospitalizations. Ninety seven

percent of non-liver disease-related and 92.5Yo of liver disease-related admissions were

short stays up to 29 days (Table 6.8). FN persons with CHC stayed in the hospital on

average 3.34 days, which is 0.8 day longer than FN controls (2.55 days, P<0.001). Non-

FN cases also stayed in the hospital 0.5 days longer than their corresponding controls

(P<0.002).

Regular (up to 29 days) hospital stays for liver diseases on average were longer than non-

liver disease-related stays (Table 6.9). Thus, FN cases stayed in the hospital due to liver

disease 8.4+7 .0 days (median 8.0), while non-FN cases stayed 6.6+5.65 (median 5.0). FN

and non-FN controls had an average stay of 7.9+6.6 days (median 6.0) and 7.25+7.3

(median 4.0) respectively. None of these stays were significantly different from one

another.

A higher proportion of liver disease-related admissions resulted in long stays compared to

admissions not related to liver disease (75% vs. 2.9o/o, P<0.000). Although both the
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mean and the rnedian LoS during long liver-related admissions appears to be not as long

as LOS of non-liver hospitalizations, none differences were significant (Table 6.g).

Table 6'8 Average length of hospitalizations for liver disease and all other conditions

among persons with CHC and non-infected individuals during short and Iong stays

%of
total Mean SD

95% Ct

LCL UCL Median

FN Cases

FN Controls

non-FN Cases

non-FN Conkols

FN Cases

FN Controls

non-FN Cases

non-FN Conhols

1503 1459 97 .1

15075 14899 98.8

7411 7145 96.4

47123 45593 96.8

49 89.1

66 98.5

210 91.7

72 923

3.34 4,6

2.55 3.6

3.07 4,9

2.49 4.5

8.44 7.0

7.88 6.6

6.60 5.6

7.25 7.3

3.08 3.60

2.48 2.62

2.95 3.20

2.44 2.53

6.44 10.45 8.0

6.16 9.60 6.0

5.83 7.37 5.0

5.53 8.97 4.0

%of
total Mean

95% Ct

LCL UCL Median

FN Cases

FN Conhols

non-FN Cases

non-FN Conkols

FN Cases

FN Conhols

non-FN Cases

non-FN Controls

1503 44

15075 176

7411 266

47123 1530

2.9 102.0

1.2 98.04

3,6 72.74

3.2 89.41

10.9 72.00

1.5 62.50

8.3 79.68

7.7 57.33

180.3 51.31 152.64

205.1 68.03 128.06

80,9 63.25 82.23

173.7 80.74 98.08

40.7 29.30 11470

68.2 5.48 119.50

61 .4 50.1 0 109.20

22.5 33.67 80.99

556
67 1

229 19

786

62.0 129

40.0 213

57.0 266

51.5 93
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6.6 psyslcraN AMBULAToRy vrsrrs

There were a total of 4,898,357 physician's claim records for 99,300 patients (average of

4'1 claims per patient per year). After excluding 8,708 records of individuals younger

than 18 yr. of age and of those diagnosed with HCV infection before 1995 with their

corresponding billing claims (606,304), the final set of data for 89,757 i¡dividuals had

4,292,053 corresponding physician claims for an average of 5.9 claims per person per

year.

The use of physician services during the study period was very high, with 97% of persons

overall having at least one visit during the study period. Three percent of persons (2.2%

of cases and 3Yo of controls) did not have any physician billing claims during the study

period (Table 6.9). Ninety five percent of individuals had multiple visits during the study

period. For the majority of visits (95.5%) there had been one claim submitted per visit,

and another 4o/ohad two claims per visit.

Two thirds of CHC patients had liver disease-related physician visits, compared to less

than 3o/o of controls. To compare CHC visits with another chronic infection (HIV) and. a

common chronic condition (diabetes mellitus), visits for these two conditions were also

calculated. Individuals with chronic hepatitis C had significantly more physician visits

due to HIV infection (3%) compared to non-hepatitis C controls (0J%). On the other

hand, similar proportion of cases (II%) and controls (9%) had diabetes-related visits

during the study period (Table 6.9). In approximately one percent of cases the reason for

the visit was not known (ICD-9-CM code was left btank on the record).
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Nó úisits:;, I yisit 2,or. more Úisits
N n ol/o n o//o n olto

CHC
Controls

Total

all
visits

4,579
86,0'13

90,592

103 2.2

2,541 3.0

2.644 2.9

35
1,302
1.337

0.8
1.5

1.5

4,403
81,373
85,776

96.2

94.6
s4.7

cHc
Controls

Total

Liver
disease

visits

4,579
86,013

90,592

1,485
82,959
84,444

32.4
96.4

93.2

505

1,304

1,809

1 1.0

1.5

2.0

2,551
953

3,504

55.7

1.1

20

cHc
Controls

Total

HIV

visits
4,579
86,013

90,592

4,418
85,126

89,544

96.5
99.0
98.8

39 0.9
41 0.05
80 0.1

84
49

133

'1.8

0.1

0.1

CHC
Controls

Total

DM

visits
4,579
86,013

90,592

4,071
78,432

82,503

88.9

91.2

91.1

143
2,206
2,349

3.1

2.6
¿.o

327

4,578
4,905

7.1

5.3

5.4

Table 6.9 Physician visits total and by selected causes

6.6.1 R¡TBS oF PHYSICIAN VISITS BEFORE AND AFTER HEPATITIS C OI¡.CNOSTS

There was an obvious pattern in the use of physician services by patients with chronic

hepatitis C relative to the time of diagnosis. While the rates of physician visits among

non-infected individuals, both FN and non-FN, had declined over time 28o/o and 23o/o

respectively, the pattern of decline was linear in the non-FN controls and slightly curved

in the FN controls (Figure 6.13). Among the cases, the pattern was clearly dome-shaped,

with the peak during the year of diagnosis (Figure 6.13).

For the FN cases, the rates were 9. i physician visits per person-year up to 4 years prior to

CHC diagnosis, and rose steadily to the highest level of 14.4 visits per person-year during
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the year of CHC diagnosis. Subsequently, the rates began to decline during the second

year since diagnosis and reached exactly the same level 4 and more years after CHC

diagnosis as it was up to 4 years prior to diagnosis (Table 6.10). The rates of physician

visits amongst non-FN cases followed exactly the same pattern, except that the actual

rates were on average 20o/o lower than those of FN cases (ranging between I5o/o and

25%). The overall case-to-control ratio of physician visit rates was 1.6 among FN and

2.0 among non-FN persons, indicating a greater difference in the use of physician

services between non-FN persons with CHC and their corresponding controls compared

to the FN populations of cases and controls (Table 6.10).

Figure 6.13 Rates of physician ambulatory visits by the time since diagnosis
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Table 6.10 Rates of physician visits per person/year by the time since diagnosis and annual rates
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Annual rates (per person/year) of physician visits by sex
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6.6.2 ANnUAL RATES oF pHysrcrAN vrsrrs pER pERSoN-yEAR

Annual rates of physician visits per person-year were highest among FN individuals

(except in 1995) with chronic hepatitis C, followed by the non-FN persons with CHC,

while the lowest rates were, as with the hospital separations, amongst the non-infected

non-FN controls (Figure 6.14). The physician visit rates among non-FN cases were

higher than among FN cases in 1995 (26.1 vs. 24.9 per person-year respectively). During

1996-2001the rates were similar, with a slight decline in use by FN and non-FN persons

with CHC and non-infected individuals (Figure 6.14). Compared to 1996, the rates in

2001 declined 14.5% from 5.4 lo 4.6 visits per person-year among non-FN controls and

15.3% from 18 to 15.2 visits per person-year among FN cases. The steepest decline of

25Yo in ambulatory visit rates occurred among non-FN CHC persons: from 16 visits per

P/Yrs in 1996 to 12 visits per P/Yrs in 2001. The 2O-percent decline in physician visit

rates among FN cases from 9 to 7 visits per person-year during \996-200i period was

second largest decline (Figure 6.l4,Table 6.10).

Overall, the rates of ambulatory visits were much higher among FN and non-FN persons

with CHC than amongst their corresponding population controls. The case-to-control

rates ratios of visits amongst FN persons ranged from 1.8 to 2.1 during 1995-2001 (the

mean rate ratio of 1.9). The difference was larger in the non-FN populations, with the

case-to-control rate ratio variations from 3.2 in 1995 and 3.0 in 1996-91 to 2.4 in 2001

and the mean rate ratio of 2.8 (Table 6.10).
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Figure 6.14 Annual rates of physician visits per person lyear

6.6.3 puyslcrAN vlsrrs By cAUSE

The main reason for physician visits was determined based on the diagnostic code from

the billing claims. These codes were divided according to the 19 major Chapters of the

ICD-9-CM coding system (Appendix 3).

The two principal reasons for physician visits in this study were mental disorders and

diseases of respiratory tract, with 14.8% of total visits each. The top five reasons for

physician visits were exactly the same for both CHC cases and non-infected controls,

except for a minor variation in the order of complaints. Thus, at 22Yo, mental illness was

the top reason for physician visits among persons with CHC. It was the most common

cause of physician visits with almost twice as many visits as for the second-ranked cause

- respiratory diseases - at 1L.4o/o of the total visits by patients with chronic hepatitis C.

_* FN case
FN control

--&F- ¡e¡-¡¡ .r.a**,+-- non-FN control
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Mental illness was also the second most frequent reason for visit among non-infected

controls at l4o/o (Figure 6.15 and Table 6.1 1). Respiratory disorders, the main reasons for

visits among controls, comprised I5Yo of all visits by non-CHC individuals, while being

the second most frequent cause of visits among those with CHC at 11.4%.Injury and

poisoning, musculoskeletal diseases and symptoms and ill-defined conditions comprised

the remaining categories for the top five reasons for physician visit (Table 6.11).

Figure 6.15 Causes of physician visits for CHC and non-infected persons, Manitoba,

1995-2002

CONTROLS
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Table 6.11 Reasons for physician visits among persons with CHC, non-infected
controls and overall (percent from total visits and ranking)

Of the already mentioned top five causes for physician visits, mental illness and

respiratory disorders were among the top five for both males and females, and for both

cases and controls of both genders. Injury and poisoning was also among the top three

reasons for all but non-infected females (Table 6.11). Musculoskeletal diseases were

among top five reasons for visits among males, while genitourinary diseases were among

top five causes among females.

Females most often saw a physician due to mental disorders, respiratory disorders,

synrptoms and ill-defined conditions, genitourinary diseases. Approximately 30% of all

visits (33% among females with cHC and28o/o among non-infected females) were due to

mental illness and respiratory disorders. Injury and poisoning was the third top cause of
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physician visits for females with CHC but not for non-infected females. Infectious and

parasitic diseases were the final group in the top 5 for the females with chronic hepatitis

C, while it was next to last for non-infected females (Table 6.12, Figure 6.16).

Males saw physicians for mental disorders, respiratory disorders, injury and poisoning,

musculoskeletal diseases and infectious and parasitic diseases (CHC cases) and ill-

defined conditions (non-infected controls). The non-infected controls was the only group

who had cardiovascular diseases as an important reason for visits (ranked sixth), while

for all other groups (CHC males and females and non-infected females) it was outside of

the top ten.

Table 6.12 Causes of physician visits for males and females
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Figure 6.16 Causes of physician visits for CHC and non-infected persons by sex,

Manitoba, 1995-2002

CHC cases

6.6.4 AnrnuLAToRy vrsrrs pRovIDERS

ln terms of health care providers, the majority of physician visits were provided by

general practice physicians (general practitioners and family physicians). Overall, 84% of

all ambulatory visits were to general practitionerc, 79.5o/o of visits among cases and

84.3% of visits amongst controls (p<0.000), There was, as expected, a difference in the

proportion of specialist visits between FN and non-FN individuals. Thus, only 9% of all

ambulatory visits by FN persons with CHC and lo/o of visits by FN controls were

provided by specialist physicians, comparedto 23o/o of visits by non-FN individuals with

CHC and |7o/o of visits by non-FN controls.
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The proportions of visits to specialists reflect the remoteness of residence. Thus, amongst

Winnipeg residents with CHC, 78% of visits were to general practitioners compared to

84Yo of visits by those residing in rural Southern Manitoba and 92o/o of visits by residents

of Northern Manitoba (P for trend 0.000) (Table 6.13, Figure 6.17).

A higher proportion of visits due to liver disease by non-FN persons with CHC from

V/innipeg and Southern Manitoba were to specialist physicians compared to their FN

counterparts. Thus, 64%o of non-FN vs, 45% of FN with CHC from Winnipeg and 60% of

non-FN vs. 40o/o of FN from Southern Manitoba had specialist visits for their liver

disease (P 0.000 for each). ln Northem Manitoba, however, both FN and non-FN persons

with CHC had similar proportion of liver disease-related visits managed by specialists

(46% vs. 43o/o respectively, P<0.51).

Ambulatory visits to specialists by the region

Liver visib r'::..------:ìììÌ Cases r---.-=-'-.r ConhOlS

All visib - ^- 
-Cases #Conhols

re 6.17

FN non-FN

North Rural
FN non-FN

South Rural
FN non-FN

Winnipeg
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Table 6.13 Ambulatory visits by provider

There were no sex differences in the proportion of total visits to specialists among FN

cases or controls. Among non-FN cases and controls, males had slightly more specialists'

visits than females did (25% vs.2Io/o and l9o/o vs. 16%o respectively, p:0.000 for both).

Conversely, females had more specialists' visits for liver disease, except in the case of

non-FN persons with CHC, where males and females had the same frequency of

specialist-managed liver disease-related visits (63% and, 640/o respectively). Among the

non-infected FN, females had twice as many visits to specialists for their liver disease

(other than hepatitis C) as males (38% vs. l7o/o, P 0.000). Also, 460/o of liver disease

visits among FN females with CHC were managed by specialists, compared to 40o/o of

such visits by FN males with cHC (p<0.004), and 45o/o vs. 4l%o (p<0.01) of liver visits

among females were managed by specialist, compared lo 4lYo of such visits by FN males

with cHC (p<0.00a) figure 6.18).

tases.:', Gontróls
FN

North South WPG

Non-FN

North South WPG

FN

North South WPG

Non.FN

North South WPc
All visits

4656 9341 68785

4350 8785 62399

93.4 94.0 90.7

306 556 6386

6.6 6.0 9.3
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Figure 6.18 Ambulatory visits to specialists by sex
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6.6.5 Lrvnn DTSEASE-RELATED vrsrrs

Physician visits for liver disease comprised approximately one percent of all physician

visits. But, as expected, there was a significant difference in the populations of cases and

controls in terms of such visits. Both FN and non-FN controls had 0.2%o of their

respective total visits due to liver diseases. Non-FN persons with CHC had 14% of the

total visits due to liver disease, which is more than twice the proportion of liver disease-

related visits among the FN individuals with hepatitis C (Table). Annually, between 5%

and 8%o of physician visits by FN persons with CHC were due to liver disease, while non-

FN persons with CHC had between Il%o and 16% of annual visits because of their liver

disease (Table 6.14).
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Table 6.14 Proportion of

among persons with CHC

liver disease-related physician visits from the total visits

and non-infected controls

F'N non-X'N FN non-FN
Total Liver Total Liver Total Liver Total Liver

YEAR visits visits Vo visits visits '/o visits visits Vo visits visits '/"
t995
1996

t997

1 998

t999

2000

2001

495 55 I t.l
1389 l2t L7
2553 t40 5.5

3700 253 6.8

4422 268 6.1

5352 429 8.0

6325 472 7.5

2611 428

8249 1396

t33s4 1703

1892s 2913

22105 3147

26184 4117

30218 s265

6.4

6.9

2.8

5.4

4.2

6.0

74

364t 5 0.1

10084 20 0.2

r1s21 46 0.3

26610 50 0.2

35882 66 0.2

45568 100 0.2

50709 122 0.2

17519 26 0.1

52904 14 0.1

89295 1s0 0.2

132363 225 0.2

170884 310 0.2

203705 436 0.2

242451 s44 0.2

Mean

Overall

3462.3 248.3 7.'7

24236 1738 7.2

11318.0 2718.4

121646 19029

5.6

5.6

2714s.0 58.4 0.2

r 90015 409 0.2

t29814.4 252.1 0.2

909121 116s 0.2

As expected, the rates of liver disease-related physician visits in the non-infected

population were very low and comprised 0.01 and 0.02 visits per person-year among FN

and non-FN population controls respectively. Annual rates of liver disease-related visits

per person-year were much higher among non-FN individuals with chronic hepatitis C

compared to their FN counterparts. The pattern of rates over time was the same, while the

value was different. The arurual rate of ambulatory visits for liver disease amongst FN

cases ranged from 1.8 visits per person-year in 1995 to 0.9 visit per person-year in 1997

to 1.1 visits per P/Yrs in 2001 (Table 6.15). The rates of liver disease-related visits

among non-FN persons with CHC varied from the highest of 3 visits per P/Yr. in i995 to

a low of 1.6 visits per P/Yrs in 1999 to 2 visits per P/Yrs in 2001. The mean FN-to-non-

FN case rate ratio was 0.6 (Table 6.15).
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Even after adjustment for age, the annual rates of ambulatory physician visits for liver

disease were still significantly higher among non-FN persons with CHC as compared to

FN patients. During 1995-2002, a non-FN person had an average of 2.4 liver disease-

related visits per PlYr., while a FN person had 1.2 visits per P/Yr. The FN-to-non-FN rate

ratio remained stable over the entire study period with the mean of 0.5 and the range of

0.4to 0.6 (Figure 6.19, Table 6.15).

Figure 6.19 Crude and age-adjusted rates of liver-related physician visits, FN and

non-FN CHC patients (per PiYr.)
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-'ì- 
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FN ro,
non-
FN

Rate
Ratio

FN non-FN

YEAR
Liver Crude Adjusted
visits Rate Rate

Liver Crude Adjusted
visits Rate Rate

r99s
1996
t997
1 998
r999
2000
200t

55 l.s 2.1

tzt i.l 1.1

r40 0.8 0.9
253 1.0 t.2
268 0.8 0.9
429 1.1 r.2
412 1.1 1.1

428 2.t 3.7
1396 2.r 2.8
1703 r.6 1.9

2913 1.9 r.9
3T47 1.6 1.9
4177 1.8 2.0
5265 L9 2.3

0.57
0.39
0.47
0.63
0.47
0.60
0.48

Mean 248.3 1.1 r.2 27t8.4 1.9 2.4 0.5

Table 6.15 Crude and age-adjusted rates of liver disease-related physician visits

The rates of liver-disease-related physician visits were higher for both non-FN males and

females compared to their FN counterparts (Figure 6.20, Table 6.16). The FN-to-non-FN

ratio of liver-related ambulatory visits for males was 0.4-0.5 throughout the entire study

period. The same ratio for females varied from 0.7 in 1996-96 to 0.5 in 1997 to back to

0.1 in200I.

There were no differences in the annual rates of liver disease-related visits between non-

FN males and females; the overall male-to-female ratio of rates was 1.0. Conversely, FN

females with CHC had higher rates of liver visits than FN males did with the male-to-

female ratio ranging from 0.8 in 1995 to 1.0 in 1997 to 0.6 in 2001;the overall male-to-

female ratio of rates was 0.7.
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Figure 6.20 Rates of liver-related physician visits among persons with CHC by sex
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Table 6.16 Rates of liver disease-related physician visits among CHC and non-

infected persons

1.ç¡tr,ro:i:

non-
FN

Rate

Ratio

FN non-FN FN non-FN

YEAR

Person/ Liver Rate

Years visits

Person/ Liver Rate

Years visits

Person/ Liver Rate

Years visits

Person/ Liver Rate

Years visits

.100Ã

1 996

1997

1 998

1 999

2000

2001

36.6

106.6

175.2

252.8

JJI ,I

391.8

447.4

55 1,5

121 1,1

140 0.8

253 1.0

268 0.8

429 1.1

1.1472

203.0

669.9

1081 ,8

1532,9

1969.7

2319.5

2718.7

428 2.1

1396 2.1

1703 1.6

2913 1.9

3147 1.6

4177 1.8

5265 1.9

0.7

0,5

0.5

0.5

0.5

0.6

0,5

508,9

1437.6

2441.5

3721.7

5 1 59.1

6379.3

7315.2

5 0.01

20 0.01

46 0.02

50 0.01

66 0.0'1

100 0.02

0.02122

4523.7

13191 .6

21740.4

31 '106.5

40363,6

48582.5

57587.5

26 0.01

74 0.01

150 0.01

225 0.01

310 0.01

436 0.01

544 0.01

Mean

Overall

249.7

1748.1

248.3 1.1

1738.0 1.0

1499.4 2718.4 1.9

10495.5 19029 1.8

0.6

0.5

3851.9 58.4 0.01

26963.2 409.0 0.02

31013.7 252.1 0.01

217095.6 '1765.0 0.01
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6.7 SUMMARY

e Hospital separation rates were much higher among FN cases than among non-FN

cases.

o Hospital separation rates follow an arched pattern, with an increase in utilization 1-2

yrs. preceding the diagnosis of CHC, then a peak in the year of diagnosis, followed by

a decrease during the second year after CHC diagnosis.

o FN persons, cases and controls alike, used much more outpatient care as compared to

non-FN persons.

o Non-FN cases and controls had significantly more day admissions as compared to FN

persons.

. FN persons with CHC had higher rates of visits to physicians (per P/Yr.) overall as

compared to non-FN CHC patients. However, the rates of visits for liver disease were

higher among non-FN CHC patients compared to FN CHC patients.
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CuaprnR 7 I,IVER DTSEASE-BELATED HEALTIT cARE arrLrz^TroN

FOR PERSONS WITH CHRONIC HEPATITIS C

7.1 LIvnn DISEASE.RELÄTED HOSPITAL CARE

Individuals with CHC used hospital resources extensively. Overall, a total of 90% of FN

persons with CHC and 79o/o of non-FN persons were either hospitalized or had outpatient

andlor day admissions (Table 7.1). In addition to a much higher proportion of hospital

users, those FN CHC patients who used hospital care did so more often than non-FN

patients. Thus, FN persons with CHC had an average of 8.4 separations per service user

as compared to 5.6 separations per patient among non-FN CHC patients who received

hospital care (Table 7.1). Also, a much higher proportion of FN patients with CHC had

been hospitalized compared to non-FN patients (8L4% vs. 63.2o/o, p:0,00). Similarly,

amongst those who had been hospitalized, FN and non-FN persons averaged 5.7 vs. 4.2

hospitalizations per service user respectively. Also, significantly more FN patients with

CHC had outpatient hospital visits compared to non-FN CHC patients (I4.4o/o vs.2.60/o,

p:0.00), with the mean of 11 visits per FN outpatient vs. 9.3 visits per non-FN outpatient.

More than one half of FN and non-FN patients had day admissions, but this was higher

for non-FN CHC patients (57%) as compared to FN (52%), with 2.8 vs. 2.2 day

admissions per non-FN and FN respectively.

Despite the higher all cause hospital separations, FN persons had significantly fewer

hospital visits due to their hepatitis C. Thus, 24o/o of non-FN and I4o/o of FN patients had

hospital visits for CHC and CHC-related conditions. This translates into 30o/o of all

hospital visits by non-FN CHC patients being due to their liver disease, compared to only

2t6



16% of such visits amongst FN persons with CHC þ:0.00) (Table 7.1). ln addition,

there were significantly more day admissions for CHC among non-FN persons (21%)

compared to FN persons (9%). 4 total of 60/o of FN and 4o/o of non-FN patients were

hospitalized for their CHC-related problems, and 4.5%o of both FN and non-FN patients

also had outpatient visits due to CHC.

Table 7.1 Overall and liver disease-related hospital use by persons with CHC

Significantly higher proportions of hospitalizations and day admissions were among FN

females than males. Thus, 72% of all hospitalizations of FN CHC persons were among

females and only 28o/o of all hospitalizations were among FN males (Table 7.2).

Similarly, 67Yo of all FN day admissions were female admissions. Conversely,44o/o of all

day admissions among non-FN CHC patients were female admissions; and just slightly

more than one half (5 I.5%) of all non-FN hospitalizations were among non-FN females.

i:,NO.N.:,F.N,.

,,tÑ=9.þ621

P

visit per

n o/o person

visit per

n o/o person

Hosprrnl SEPARATIoNS TorAL
- inpatient (hospitalizations)
- day admissions
- outpatient visits
- long hospitalizations

Hosprr¡l SEpARATIoNS FoR LrvER D¡SEASE

Liver separations from total sep (%)
- Liver disease inpatient
- Liver disease day admissions
- Liver disease inpatient non-primary

555 90.0 8.4

502 81.4 5.7

322 52.2 2.2

89 14.4 11.0
52 8.4 1.6

89 14.4 1.6

16.0

39 6.3 1.9

56 9.1 1.2

27 4.4 2.3

3131 79.0 5.6

2504 63.2 4.2

2256 56.9 2.8

102 2.6 9.3
317 8.0 1.7

934 23.6 '1.6

29.8

176 4.4 1.8

815 20.6 1.4

177 4.5 1.7

0.00

0.00

0.05

0.00

0.78

0.00

0.00

0.051

0.00

0.98
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Conditions related to pregnancy, childbirth, and the postpartum period were by far the

most common reasons for both hospitalizations and day admissions, totaling almost 1/3

of all inpatient and day admissions among females (Table 1.2). Thus, 45% of

hospitalizations and 29o/o of day admissions amongst FN females with CHC were due to

these reasons. Among non-FN females, 34Yo oî all hospitalizations and 17%o of day

admissions were also due to complications during pregnancy, childbirth, and postpaftum

period.

'When these conditions were removed from the analysis, the most common reasons for

hospitalizations were injury and poisoning, digestive diseases, and mental illness (Table

7.3 and Figure 7.1). For day admissions, the three most common reasons were infectious

and parasitic diseases (non-FN), symptoms and conditions influencing health status,

digestive diseases, and genitourinary diseases (FN). Mental illness, while being one of

the most common reasons for hospitalizations, was the least common reason for day

admissions. Conversely, while infectious and parasitic diseases were among the most

common reasons for the day admissions, they were relatively infrequent causes for

hospitalizations among CHC patients (Table 7.3)
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Table 7.2 Reasons for hospitalizations and day admissions among CHC patients

Table 7.3 Reasons for hospitalizations and day admissions among CHC patients

without pregnancy-related conditions

boticconditions,dlsordersofbloodandbloodformingorgans,

:]DAYlAÐM¡SSIôNS TOTAL

Gonditions

FN (N=2860)
non-FN

lN=104061 FN (N=723)
non-FN

lN=6252) N=20241

n%# N%# n%# no/o# n%#
Females

Preonancv

2051 71.7

922 45.0 1

FAEF Ê1 RJJJJ J I .U

1844 34.4 1

484 66,9

139 28.7 I

2754 44.0

468 17.0 2

10406 51 .4

3373 32.4 1

MentalDx

Digestive Dx

lnjury & poisoning

lnfections

Health status

Genitourinary Dx

Respiratory Dx

Cardiovascular

Musculoskeletal

Symptoms

Skin

Neoplasms

Nervous system

356 12,4 4

358 12.5 3

435 15.2 2

72 2.5 8

71 2.5 I
109 3.8 6

155 5.4 5

56 2,0 11

43 1.5 12

86 3.0 7

66 2.3 10

21 0.7 14

27 0.9 13

2142 20,6 2

1076 10.3 4

1438 13,8 3

276 2.7 12

343 3.3 10

430 4.1 7

572 5.5 5

528 5.1 6

395 3.8 I
406 3.9 B

327 3,1 11

248 2.4 13

125 1.2 14

0 0,0 14

99 13.7 2

52 7.2 6

58 8.0 5

95 13.1 3

76 10.5 4

32 4.4 I
13 1,8 13

45 6.2 7

20 2.8 11

34 4.7 I
22 3,0 10

19 2.6 12

44 0,7 14

951 15,2 3

270 4.3 11

1074 17.2 1

561 9,0 4

452 7.2 5

159 2.5 13

285 4.6 I
389 6.2 7

249 4.0 12

276 4.4 10

409 6.5 6

310 5.0 8

2542 12.6 2

2484 12.3 3

2195 10.8 4

1480 7,3 5

1070 5.3 6

1067 5.3 7

918 4.5 I
882 4.4 I
872 4.3 10

761 3.8 11

703 3.5 12

700 3.5 13

481 2.4 14

*0ther 83 2.9 256 2.5 19 2.6 355 5.7 713
*Õlt-r inah rlcs cnrlocrinc and metabolic conditÌons- disorders of ilood and blood forming organs, congenital anomalies'

n

ì::.t:r:':r. :.:. : ;:.a::¡::.:::1 . :. ...... ... ..,
'; ::,..ir:r.,.r'i 

.,r .DAYADMISSIOI'|S : 1,., ' , '

FN (N=584) non-FN (N=5784)

n % rank n o/o rank

lnjury & Poisoning

Digestive diseases

Mental diseases

Health status & symptoms

Respiratory diseases

Genitourinary diseases

lnfections & parasitic Dx

Cardiovascular diseases

Musculoskeletal diseases

Neoplasms

435 22.4 1 1438 16.8 2

358 18.5 2 1076 12.6 3

356 18.4 3 2142 25.0 I

157 8.1 4 749 8.7 4

155 8.0 5 572 6.7 5

109 5.6 6 430 5.0 7

72 3.7 7 276 3.2 I
56 2.9 B 528 6.2 6

43 2.2 I 395 4.6 B

2t 1.1 10 248 2.9 10

52 8,9 5 270 4.7 B

99 17.0 2 951 16,4 2

0 0 44 0,8 10

115 19.7 1 810 14.0 3

32 5.5 7 159 2.7 I
76 13.0 3 452 7 ,B 4

58 9.9 4 1074 18.6 1

13 2.2 I 285 4.9 7

45 7,7 6 389 6.7 6

22 3.8 B 409 7.1 5

*Other 176 9.1 708 8.3 72 12.3 16.294'1

congenital anomalies, dlsorders of skin and subcutaneous flssues, and nervous sysfern disorders, '
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Figure 7.1 Ten top reasons for hospitalizations

patients excluding pregnâncy-related conditions

and day admissions among CHC
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7.2 I,Ivpn DISEASE.RELATED AMBULATORY VISITS

More than 99o/o of FN and almost 97% of non-FN persons with CHC had ambulatory

physician visits (Table 7 .4). A total of 630/o of FN patients and 610/o of non-FN patients

with CHC had ambulatory visits due to liver disease, and non-FN persons had more such

visits per person compared to FN persons (8.6 vs. 5.3 liver disease-related visits per

person). Similarly, a higher proportion of non-FN CHC patients had physician visits for

viral hepatitis compared to FN persons (56.4%vs.48.3o/o, p<0.0002). Moreover, among

those who had hepatitis-related visits, non-FN persons had an average of 7 visits per

personwhileFNhad anaverageof4visitsduetoviralhepatitisperperson (Table7.4)'

ñ;
t__l
Respirabry Dxt-l

tnlury a eoisonifs

Cardiovasarlar Dx
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Similar proportions of FN and non-FN patients with chronic hepatitis C had physician

visits due to their chronic liver disease (15% vs. I4o/o respectively, p<0.6). Likewise,

3.2%o of non-FN CHC patients and 2.8o/o of FN CHC patients had ambulatory physician

visits due to progressive liver disease and liver cancer. Interestingly, 39o/o and 4lo/o of FN

and non-FN persons respectively with CHC had visits for other liver diseases (Table 7 .4).

Overall, while a large number of patients did have liver disease-related hospital

admissions and physician visits, it was not the largest part of the overall health care use

by persons with CHC. Liver disease-related hospitalizations comprised only 4%o of all

hospitalizations among FN persons and 3.5% of hospitalizations among non-FN patients

with CHC. Likewise, liver disease-related physician visits totaled only 3o/o and 4o/o of all

physician visits amongst FN and non-FN patients with CHC respectively (Table 7.5). On

the other hand, llo/o of all hospital day admissions among FN and 20% of all day

admissions amongst non-FN CHC patients were due to liver disease (p:0.00) (Table 7.5).

Table 7.4 Ambulatory visits overall and for liver disease among persons with CHC

VARIABLE %n

',:,Plr1l:

Physician visits total

Physician visits for liver disease

Liver disease vlslfs per person

613

387

5.3

99.4

62.7

3826 96.6

2669 67.4

8.6

0.0003

0.03

Physician visits for viral hepatitis

VisÌts for viral hepatitis per person
298 48.3
3.9

2233 56.4
7.1

0.0002

Physician visits for liver cancer

Visits for HCC per person
2 0.3

3.5

29 0.7

4.5

0.04

Physician visits for chronic liver disease (CLD)

CLD vlsifs per person
91 14.7

2.8
547 13.8

3.3
0.57

Physician visits for sequelae of CLD

Seauelae of CLD visits per person
15 2.4
2.7

97 2.4

2.8
0.91

Physician visits for other liver diseases

other liver dlseases visits per person
238 38.6
2.3

1636 41.3

2.7
0.22
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Table 7.5 Proportion of health

visits due to liver disease (from

care hospitalizations, day

the totals)

admissions, and physician

Hosptrauz¡rorus
FN non-FN

(N=1938) (N=8562) P

n%no/o

r: r:r :::,r,. DAY:ADM!.S'.$IONS
FN non-FN

(N=584) (N=5784) P

n to n %

. ]:: :..AMBULAÍORY VISITS
FN non-FN

(N=71537) (N=641072) P

no/on%

Viral hepatitis 11 0.6 73 0.9 0.26 51 8.7 943 16.3 0.00 tz lo 1.7 16219 2.5 0.00

L¡ver cancer
a 0.2 23 0.3 0.51 0 0.0 2 0.0 7 0.01 aaÊ 0.02 0.06

Chronic liver disease

Sequelae of CLD

Other Iiver disease

38 2.0 120 1.4 0.08

17 0.9 61 0.7 0.54

7 0.4 19 0.2 0.39

6 1,0 125 2.2 0.09

ô 1.0 58 1.0 0.87

2 0,3 B 0.1 0.52

263 0.4 1882 0.3 0.001

47 0.1 303 0.0s 0.04

575 0.8 4601 0.7 0.01

Subfofa/ /iver disease 62 3.2 200 2.3 0.00 14 191 J.J 0.29 885 t/ 6786 1.1 0.00

TOTAL 76 3.9 296 3.5 0.35 65 11.1 1 136 19.6 0.00 2108 2.9 23140 3,6 0.00

7.3 I.TvNn DISEASE-RELATED DIAGNOSTIC AND TREAMENT PROCEDURES

Various liver disease-related pïocedures were performed when individuals were admitted

to a hospital either as inpatients (with at least one ovemight stay) or for the day

admissions. No such procedures were done on an outpatient basis (or at least none were

listed in the outpatient hospital abstracts - as mentioned earlier, over 40% ol outpatient

abstracts had no diagnostic or procedure information). The list of diagnostic and

treatment procedures for viral hepatitis and liver disease from both hospital discharge

data (coded according to ICD-9-CM) and physician claims (tariff codes) is presented in

Table7.6.

While there were many physician claims for such procedures as liver biopsy,

paracentesis, treatment of varices, diagnostic endoscopies, etc., none of these are
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ambulatory office procedures and consequently, these claims had corresponding clairns

from the hospital for inpatient day visits. Thus, the physician tariff claims were used to

determine liver-disease-related and non-liver visits, but were not used in calculating the

rates of the procedures.

All the procedures were performed during admissions classified as "liver-related

admissions" as described earlier, because the most responsible diagnosis and the main

procedure listed in the hospital abstracts were related to liver disease. Therefore, the rates

for the most commonly performed liver procedures were calculated per 1000 hospital

liver-disease related visits with the exclusion of outpatient visits from the totals.

Liver biopsy was the most common diagnostic procedure performed on CHC patients.

There was a significant difference in the proportion of persons who had undergone this

procedure depending on their FN status. Only 9o/o of FN compared to 23.5o/o of non-FN

persons had undergone liver biopsy (Table 7.7). The rate of liver biopsy per 1000 liver

disease-related hospitalizations and day visits was 534 for FN and 827 for non-FN CHC

patients (Table7.7).
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Table 7.6 Codes of the Iiver disease-related diagnostic and treatment procedures

Note: ICD-9 codes for liver transplant not included here as this is not done in Manitoba
*88.97 include all of the following: magnetic resonance imaging of other and unspecified sites; abdomen,
eye orbit, face, neck

, ;!iPlD;9 7CÍ{l : rr, 
]PHVS_ 

I Cl AN

CODE TARIFF

LrveR eropsv

Closed (percutaneous) [needle] biopsy of liver

Transjugular liver biopsy

Laparoscopic liver biopsy

50'11 3456

5013 3458

5014

TREATMENT oF PoRTAL HYPERTENSIoN

lntra-abdominal venous shunt (porto-caval, mesocaval, etc.)

T.l.P.S (Transjugular intra-hepatic portosystemic shunt)

39'1 2538

7264

TRenrrr¡erur oF AsctrES

Paracentesis (percutaneous abdominal drainage)

Abdominal paracentesis, initial / subsequent

5491

35BB/3590

TREATMENT oF ESoPHAGEAL VARIcES

Control of esophageal bleeding by endoscope, injection of
esophageal varices by endoscope
Ligation of esophageal varices

4233

4291

3065

3004

HCG nrmreD PRocEDURES

Partial hepatectomy SOZZ 3464

Lobectomy of liver 503 3492,3494
Open ablation of liver lesion or tissue 5023
Percutaneous ablation of liver lesion or tissue 5024
Laparoscopic ablation of liver lesion or tissue 5025
Other and unspecified ablation of liver lesion or tissue 5026

Other destruction of lesion of liver (cauterization, enucleation) 5029

Other injection of therapeutic substance into liver 5094 3030

Radiofrequency ablation of liver tumor 3496, 3497

DIAGNoSTIc ENDoscoPY

Esophagoscopy, diagnostic

Gastroscopy, diagnostic (without or with biopsy)

Esophagogastroduodenoscopy (EGD) (without or with biopsy)

4223

4413,4414
4513,4516

3055

3121

3123

DtAGNosnc TMAGTNG

C.A.T. scan of abdomen/biliary tract scan

Liver scan and radioisotope function study

Liver and spleen scan

Dynamic liver scan

Abdominal MRI

Diagnostic ultrasound of abdomen and digestive system

Endoscopic ultrasound with biliary examination

8801

9202

BB97-

8876, BB74

9966

9925

9967

9968

7510- 7512

7310

3022
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Ascites was presentin3o/o of FN and2.5o/o of non-FN persons with CHC (p<0.6). Ascites

was treated with paracentesis in 670/o of FN and 79o/o of non-FN persons. Paracentesis

was performed slightly more often in non-FN persons than in FN, with the mean number

of the treatments of 2.5 per non-FN person with ascites compared to 1.6 procedures per

FN person with ascites. The rates of paracentesis were similar for FN and non-FN

persons (161.0 and I52.4 procedures per 1000 liver-related hospital visits).

Fewer than2o/o of persons with CHC had esophageal varices, and 78o/o of FN and 83%

non-FN persons with this condition had haemostatic treatment to control the bleeding.

Persons who underwent such treatment had on average 2.1 (FN) and 2.7 (non-FN)

procedures (injection, ligation, or banding of esophageal varices). As with paracentesis,

the rates of endoscopic treatment of esophageal varices were similar for FN and non-FN

CHC persons, with 127.T and 114.7 procedures per 1000 liver-related hospital visits

respectively.

There were only 2 cases of HCC in FN persons with CHC, and they did not receive any

related procedures for it. Among non-FN persons with CHC, I.Zo/ohad HCC, and22o/o of

them had either surgical resection or ablative therapy for the lesions.

There were no differences in the proportion of persons receiving diagnostic imaging and

endoscopic procedures. Thus, 10% FN and 1l% of non-FN individuals with CHC had

diagnostic EGD, 4.5% had abdominal/liver CT/I4RI scan, and 2Yo had abdominal

ultrasound (Table 7.7). However, the rates of these procedures per 1000 liver disease-
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related hospital visits were higher among FN compared to non-FN persons. Thus, rate

ratios ranged from I.2 for abdominal US to 1.5 for diagnostic EGD to I.9 for

abdominal/liver scan to 2.2 for diagnostic ES (Table 7 .7).

Table 7.7 Diagnostic and treatment procedures among patients with CHC

(Proportion of persons with the condition and percent of persons with the condition who

got the procedure)

].:.FN.:: 1,.:Noñ-FN,i

Procedure Persons Visits Persons Visits
Rate

P Ratio

mean

# per pt Rate

mean

# per pt Raten otlo ofton

LIVER BIoPSY oó57 9.2 1.1 533.9 932 23.5 1031 1.1 826.8 0 0.6

PoRTAL HYPERTENSION

Portocaval shunt or TIPS

% treated

32 5.2

0

0

5.0

0.2 7 1.0 5.6

198

7

3.5

0.58

AScITES

Paracentesis

% with procedure

161.0

18 2.9

12 1.9 l9 1.6

66.7

98 2.5

77 1.9 190 2.5 152.4

78.6

11

0.61

EsopHaeenl vARtcES
lnjection, ligation, banding of
varices

% treated

I 1.s

7 1 .1 15 2.1 127 .1

77.8

64 1.6

53 1.3 143 2.7 114.7

oz.o

0.91

11

HepetocEr-tuLAR cARctNoMA

Lesion excision, injection, ablation

% treated

2 0.3

0

0

1.2

0.3 10 L0 8.0

21.7

46

10

DIAGNoSTIc ENDOSCOPY

Diagnostic esophagoscopy

Diagnostic gastroscopy

Esophagogastroduodenoscopy

6 1.0 7 1.2 59.3

B 1.3 I 1.1 76.3

63 10.2 1 08 1 .7 91 5.3

0.6 34 1.4 27.3

2.4 165 1.8 132.3

10.7 748 1.8 599.8

24

94

423

0.43 2,2

0j2 0.6

0.78 1.5

DIAGNoSTIc IMAGING

Abdominal MRI

Abdominal/liver scan (CAT scan)

Abdominal ultrasound (US)

4.4 42 '1.6 355.9

1.6 11 1.1 93.2

0

27

10

12 0.3 12 1.0 9.6

182 4.6 238 1.3 190.9

78 2.0 94 1,2 75.4

0.0

lo

1.2

0.89

0.97
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Interestingly, there were no differences in the use of diagnostic and treatment procedures

between males and females with CHC. Only L0% of FN females and 8o/o of FN males

undergone biopsy procedure compared to 24o/o of non-FN males and females each (Table

7.8). Nonetheless, the rate of liver biopsy per 1000 liver disease-related hospitalizations

and day visits was 526 and 550 for FN females and males respectively vs. 822 and 826

for non-FN females and males (Table 7.10).

Ascites was presentin3.4o/o and2.3o/o of FN females and males respectively; and 2.5Yo of

non-FN females and males each. Non-FN males had an average of 2.9 paracenteses per

person, while FN males were on the opposite end of the spectrum with 1.3 procedures per

person, with FN and non-FN females in the middle with 1.8 and 1.6 treatments per person

respectively. Similarly, non-FN males had the most treatments for esophageal varices -

3.2per person. Non-FN females had 1.5 treatments per person, FN females and males

had 2.0 and 2.3 haemostatic procedures respectively.

There were no differences in the proportion of persons receiving diagnostic imaging and

endoscopic procedures. Thus, 10% FN and 11o/o of Diagnostic EGD received 10% of

persons with CHC, FN and non-FN males and females alike (Table 7.I0).

7.4 Ps¿,nuACoLocICAL TREATMENT oF cHRoNrc HEpATTTIS C

Interferon was licensed for the treatment of CHC in 1996 in Canada. Since then, many

patients with chronic hepatitis C have been treated within industry sponsored clinical
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trials of various antiviral regimens, doses and forms of interferon (standard and later

pegylated) and ribavirin. The database of prescriptions filled in the community

pharmacies was not designed to capture this information, and the number of patients who

had been treated for their CHC had to be interpreted accordingly.

IFNu, as a single agent was used from 1996 to 1998. Combination therapy with IFN and

ribavirin became available in 1998 and continued until 2002, when a new generation of

treatment became available. Pegylated IFNu, in combination with ribavirin is the current

standard treatment of chronic hepatitis C and became available in Manitoba in May 2003

(thus being outside of the scope of this study).

During 1996-2002, of the two treatments - IFNa, as a single agent and IFNa, in

combination with ribavirin, a total of 60/o of individuals received treatment outside of

clinical trials, 69Yo of them receiving combination therapy (Table 7.8). A significantly

smaller proportion of FN individuals with CHC were treated-2.3%vs.6.90/o of non-FN

persons with cHC (p<0.00002). The length of treatment with the combination therapy

appears to be similar between FN and non-FN individuals (7.6 vs. 8.5 prescriptions per

person respectively). With the IFNo as the single agent the length of treatment seems to

be significantly longer in non-FN individuals, with 5 refills per FN person treated and 9

refills for non-FN person treated. While FN patients stopped this type of treatment

earlier, some non-FN individuals appear to have gone on to maintenance therapy with

IFNc, as is evident from a maximum number of 70 refills for a single person (Table 7.8)
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Table 7.8 Treatment of CHC

A total of 60/o of individuals received treatment, 690/0 of them received combination

therapy (Table 7.9). A significantly smaller proportion of FN individuals with CHC got

treated - 2.3% vs. 6.9%o of non-FN persons with CHC (p<0.00002). The length of

treatment with the combination therapy appears to be similar between FN and non-FN

individuals (7'6 vs. 8.5 prescriptions per person respectively). With the IFN as a single

agent the length of treatment seems to be significantly longer in non-FN individuals, with

5 refills per FN person treated and 9 refills for non-FN individual treated. While FN

patients stopped this tlpe of treatment earlier, some of non-FN individuals appear to go

on to a maintenance therapy with IFN, as evident from a max number of 70 refills in a

single person (Table 7.9)

l;.:,':''.FN:;|:,

N:617
ù,o'È.lFN
N:3962

,.Tola ,

N=4579
n o,/,/o o//oN P o//on

No prescription drugs 11 1.8 255 6.4 0.0000 266 s.8
IFN + Ribavirin

# of prescriptions
refills per person (max)

9 1.5

68
7.6 (21)

180 4.s
153 8

8.s (26)

0.0005 189 4.1
1 606

8.s (26)
IFN cr2B

# of prescriptions
refills per person (max)

s 0.8
24

4.8 (10)

64 r.6
585

9.r (70)

0.18 69 1.s
609

8.8 (70)
IFN o2A

# of prescriptions
refills per person (max)

0 28 0.7
190

6.8 (23)

28 0.6
190

6.8 (23)
Peg IFN u2B

# of prescriptions
ref,ills per person (max)

0 I 0.03
18

l8 (18)

I 0.02
18

18 (18)
Total Treated

# of prescriptions
refills per person (max)

14 2.3
92

6.6 (21)

273 6.9
2331

8.s (70)

0.00002 287 6.3
2423

8.4 (70)
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A higher proportion of males than females did not have any prescription drug during the

study period. Thus, 8olo of non-FN males compared to 3.4o/o of non-FN females (p<0.000)

as well as 3.4%o of FN males vs. 0.6Yo of FN females (p<0.02) did not have any

prescription filled in the community pharmacy (Table 7.10). There was no sex difference

in the proportion of treated cases among non-FN CHC persons, with 6.60/o of females and

7%o of males being treated for their CHC (Tabl e 7 .10). Among the FN persons with CHC,

3.4% of females and only 0.8% of males received antiviral treatment, but that was not

statistically significant due to small numbers (p<0.06).

Table 7.9 Treatment of CHC by sex, FN vs. non-FN

Females
N:355
N%

Males
N:262

N%

Females
N:l1414

o//on

Males
N:2,548

o//on
No prescription drues 2 0.6 9 3.4 48 3.4 207 8.1

IFN + Ribavirin
# of prescriptions
refills per person (max)

8 2.3
64

8 121)

r 0.4
4

4 (4)

64 4.5
462

7.2 Q0\

116 4.6
r,076
9.3 (26\

IFN o2B
# of prescriptions
refills per person (max)

4 1.1

22
5.5 (10)

I 0.4
2

2Q\

20 t.4
145

7.3 (28)

44 1.7
440

10 (70)

IFN a2A
# of prescriptions
refills per person (max)

0 0 10 0.7
60

6 (13)

18 0.7
130

7.2 (23\

Peg IFN a2B
# of prescriptions
refills per person (max)

0 0 0 10
18

18 (18)

Treatment total
# of prescriptions
refills per person (rnax)

12 3.4
86

7.2 (21)

2 0.8
6

3Ø\

94 6.6
667

7.1 QO\

179 7.0
r,664
9.3 (70\

As expected, the majority of treated patients were from the urban centre (86%), with only

2% of treated persons coming from Northern Manitoba. However, the relative frequency
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of treatment was not very different in the three areas (Figure 7.1). The proportion of

treated CHC patients from Winnipeg (6.5%) was not statistically different from the

proportions of southern rural (5.2o/o) and northem rural (4.7o/o) residents who received

treatment for their CHC (p>0.2).

Figure 7.1 Proportion of persons receiving treatment for CHC by residence

(% of persons who had prescriptions for antivirals from the total numbers of

persons with CHC from each residence)

10

o

6

4

l't Hffi
Winnipeg

24813,816

Rural South

33/636

Rural North

6t127

7.5 SUMMARY

o Persons with CHC use health care resources extensively

. Diagnostic and treatment procedures (except for liver biopsy) were used with the

similar frequency for FN and non-FN CHC patients, as well as males and females

in these two groups

o Treatment for hepatitis C appears to be quite low and even more so among FN

persons
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Table 7.10 Diagnostic and treatment procedures among patients with CHC,

Procedure

Cinhosis

Decompensation

Portal hypertension

Liver biopsy total

Portal hypertension

Shunt or TIPS

% t¡eated

Ascites

Paracentesis

% with procedure

Esophageal varices

Tx of varices

% treated

HCC

HCC Tx

% treated

Dix endoscopy

Esophagoscopy

Gastroscopy

Diagnostic EGD

Dx imaging

Abdominal MRI

Liver scan

Abdominal US

'a'

persons I visits

n%per

Females

21

18
.to

37

19

0

12

R

5

4

2

0

5.9

5.1

5.4

10.4 41

5,4

# pt Rate

persons I visits
n

3.4

2.3

66.7

1.4

1.1

80.0

0.6

.1

Males

13 5.0

10 3.8

13 5.0

20 7.6

13 5.0

0

525.6

14

pef

# pt Rate

1.8 179

t.J
UJ
tJ

o

)É

0

lt
I

o

4

4
2

22 1.1

0.0

102,6

0.0

Rate

Ratio

males vs. females

0.8 4 1.3 51,3

1.7 7 1,2 89.7

9.9 65 1.9 833.3

0.0

4.8 29 1,7 371.8

2.3 I 1.1 115.4

2.3

1.5

bb. /

1.5

1.1

80.0

persons I visits

n o/o per

550

Females

80 5.7

59 4.2

64 4.5

333 23.6

64 4.5

1 0.1

1.6

35 2.5

25 1,8

71.4

18 1.3

15 1.1

83.3

14 1.0

1 0.1

t.t

1.0

125

0

175

0

#

2.3

J

2

28

0

I
a

NON.,,FN'

pt

1 ,4

1.1 3 1.0 75

0.8 2 1.0 50

10.7 43 1.5 1075

352

Rate

0ersons

0.6

n

,1

Males

153 6.0

119 4.7

134 5.3

599 23.s

134 5.3

6 0.2

4.5

63 2.5

52 2.0

82.5

46 1.8

38 1.5

82.6

32 1.3

I 0.4

28.1

822.4

t.u

3.4

39

0.8

per

# pt Rate

visits

13 1,4

2 1.0

t.o

0.7

1.8

0.8

0.0

91.1

0.0

0.0

53.7

0.0

0.0

2.3

0.0

¿3

11 0.8 16

38 2.7 68

154 10.9 285

50.45
74 5.2 103

37 2.6 45

1.5

325

50

679

Rate

Ratio

1.1

aa

,1 826.0

0.0
aa

0.0

183.7

0.0

146,0

0.0

0.0

10.9

0.0

21.9

118.0

563.3

8.5

164.2

59.6

151

1.5 37 .4

1 .8 158.9

1.9 665.9

11.7

1.4 240.7

1.2 105.1

1 .0

120

13 0.5 18 1 .4

56 2.2 97 1.7

269 10.6 463 1 .7

7 0.3 7 1.0

108 4.2 135 1.3

41 1 .6 49 1.2

3.2

0.5

1.0

0.4

t.l
1.3

1.2

1.4

t.c

1.8



CHAPTER. EIGHT DISCUSSION. AND CONCLUSIONS

8.1 EpronnuoI-ocy on HCV TNFECTIoN rN MrNrroea.

The present study revealed several important features of HCV infection in Manitoba. The

incidence of newly diagnosed cases during 199I-2002 was very consistent with the

national trends reported by the Public Health Agency of Canada (Disease Surveillance,

Notifiable Diseases On-Line). Thus, the number of reported cases steadily increased since

1992 reaching the highest incidence of 67.6 per 100,000 population nationally and 59.2

per 100,000 population in Manitoba in 1998. That rise was mainly due to the recognition

of previously acquired infectionts. B"t*"en 1999 and, 2002, the incidence of newly

reported hepatitis C decreased 25% to 50.9 per 100,000 in Canada and, with the

exception of 2001, decreased 28o/o to 42.3 cases per 100,000 population in Manitoba

(Figure 8.1).

Figure 8.1 Time trend in annual reporting of hepatitis C, Canada and Manitoba,

7992-2002
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This trend reflects the development of laboratory assays for HCV and time lag needed for

broad recognition of hepatitis C by health care providers. Thus, since the time the HCV

was discovered (1989) and the first generation immunoassay become available (1991),

the testing and the number of positive cases slowly increased. In 1995, when the third

generation immunoassay and qualitative tests for HCV-RNA became licensed, the testing

increased drastically, and the incidence of the newly reported cases more than doubled

compared with the previous year (Figure 8.1). On the level of a broader medical

community, the guidelines for HCV testing were developed, outlining important features

of natural history, transmission pattems, and risk groups for acquiring HCV. The

decrease in the incidence of reported cases continued beyond 2002 (to 45.0 and 44.7

cases per 100,000 population in Canada and 38.8 and 38.2 cases per 100,000 population

in Manitoba in 2003 and 2004 respectively) because, according to the latest 2007

Canadian consensus guidelines on Management of chronic hepatitis C, the majority of

estimated cases of HCV infection in Canada - approximately 650/o - had been identifiedTT.

The data from Dawood et al. confirm this statement. The volume of testing for HCV in

Manitoba more than quadrupled between 1995 and 2003, yet this did not translate into

increase in the incidence of positive cases, with the numbers ranging between 530 and

690 HCV-positive cases per yearto'. If anything, the increase in the testing resulted in the

decrease of the percent of HCV-positive samples. The part of this increase in testing is

due to repeat tests among those who is on treatment or had been treated, but, as this work

shows, such numbers account only for a small minority of tests and the increase do

represent a true increase in the number of tested individuals.

234



The present work showed a significantly higher incidence of HCV infection among FN

Manitobans compared to their non-FN counterparts. This is similar to the data reporled

from the other provinces in Canada and in the USA. In the three Prairie Provinces,

incidence of the newly diagnosed HCV cases among FN populations was on average 2.5

times, 2.7 times, and 4 times the incidence of HCV infection among non-FN populations

in Manitoba (1991-2002), Saskatchewan (1995-1998), and Alberta (i998-2001)

respectivelyl37-t3e. Similar results are reported by Wu et al. in their study of newly

acquired HCV infection and acute hepatitis. The analysis of data collected by the

Enhanced Hepatitis Strain Surveillance System (EHSSS) during 1999-2004 showed that

the incidence of newly acquired HCV infection was 6.7 times higher in Aboriginal than

in non-Aboriginal Canadians (18.9 vs. 2.8 cases per 100,000 population respectivtly)tt.

The reasons for such signif,rcant difference in rates of hepatitis C between FN and non-

FN populations could be (1) that FN populations are tested in a disproportionally high

numbers compared to non-FN populations, resulting in the inflated rates or (2) that the

rates of HCV infection are truly higher in this population. Although there are no data

available to confirm or disprove the former (that would require to know the actual

numbers of unique samples submitted for testing from FN and non-FN individuals), it

seems unlikely that the high rates of hepatitis C in FN population are just the result of

increased case finding. The fwo principal reasons for HCV testing are clinical (when the

person has symptoms or biochemical profile consistent with hepatitis C) or if the person

belongs to a so-called "high risk" group for HCV infection. The other reasons comprise a

small proportion of those tested. lndeed, the data from a small sample (-5%) of persons

with CHC reported to MB Health who completed an interview by a public health nurse
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and listed reasons for testing revealed that 2lo/o of FN and 32Yo of non-FN persons had

clinical reasons for testing, 50% of FN and 35%o of non-FN had risk factors, 60/o and I0o/o

respectively were requested by patient, with the remaining l7%o and. 23o/o being blood

donation, needle stick injury and unspecified. In a sample of 413 CHC persons from

Alberta in 1998 the reasons for testing were reported as symptomatic - 16% of patients;

ordered by physician (presumably related to risk factors and/or clinical reasons) - 27% of

cases, and in 30% 1t was patient's request, the remaining unspecified or unknownee. Thus,

even if we assume increased testing of FN persons, it does not seem to be caused by more

liver disease, for we'd expect the proportion of persons with decompensated disease to be

higher in FN vs. non-FN, which is not the case based on the results of the current study.

Rather it is likely to be due to the higher prevalence of risk factors among FN

populations, which, in tum, would explain the higher rates of infection among FN

persons by an increased "opporlunity" to be infected. Hence the second explanation

seems likely to be true.

Indeed, it is well documented that FN populations have a higher prevalence of risk

factors associated with the transmission of HCV compared to non-FN populations.

Certain populations have specific risks associated with bloodborne pathogen acquisition

(including HCV) as a result of behaviour, lifestyle or occupation, such as illicit drug

users, health care workers, or recipients of tainted bloods3'103'1ss-15e. The single most

important population at risk for acquiring the hepatitis C virus (not counting those who

acquired the disease via transfusions of infected blood or blood products prior to the

screening of donated blood for HCV becoming standard procedure) are those injection
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drug usersl43-145'155-ls6'210-216. Injection drug use is prevalent among prison inmates,

street-connected people, those of low socioeconomic status, socially disadvantaged

individuals, etc.to3-1os'lss-lse. In this context, sharing drug injecting equipment, which

provides an opportunity for contracting hepatitis C, is very likely. And it is also well

documented that all the aforementioned factors place a disproportionately heavy burden

upon Canadian Aboriginals, and First Nations in particular, as described in the

background section of this work. High rates of involvement in injection dmg use among

Aboriginal youth are well-documentedla3-146'14e'lss-ltn. Irr a study of risk behaviour among

Aboriginal youth in seven Canadian cities, 2lo/o of 15-24 year olds reported injecting

drugs2rr. In various studies of IDU and street-connected people, Aboriginal clients are

represented in disproportionately high numbers in the study populations relative to their

population sizet42'147'148'rss. In the AT-Risk Youth Study,27o/o of youth who injected drugs

were anti-HCV positive compared to only 7.4Yo among those who did not use injection

drugst56. As many as 40-50o/o of drug users report sharing needles (both lending and

borrowing), thus effectively propagating the infection among the IDU communityr4e'rs6.

In addition, participating in traditional rituals such as skin cutting, tattooing, and body

piercing with shared instruments, sharing drug snorting paraphernalia, sexual activity

with multiple partners, and household sharing of items of personal hygiene are behaviors

not uncommon in the FN populations (as they are not uncommon in other populations of

similar risk) and pose an additional, although comparatively a much smaller, risk of

hepatitis C transmission2r2. The high rate of migration of First Nation individuals

between reserves and urban centers is well documentedl6'ls0'1s4'163'210. As many drug users

are highly mobile, reside in hotels, shelters or are homeless, and move in and out of
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reserves, for as long as this situation persists the reservoir of HCV infection in FN

populations will not only persist but might also bring infection into previously unaffected

communitiest'O. Because sharing of drug equipment (or participating in skin-cutting

rituals) happens mostly within communities of shared ethnicity, an individual who

belongs to an FN community has a higher chance to acquiring HCV within a smaller

population of FN persons than a non-FN individual. Another factor which may contribute

to the increased incidence of HCV infection among FN populations is an apparent

widespread lack of awareness about hepatitis C transmission, an issue which is both

pointed out by Aboriginal leaders and found in several studies. Where there is no

understanding of the risks for HCV acquisition, there can be no efforts on the part of an

individual to prevent the infection. For instance, the WIDE Study found that while almost

80% of participants reported having been tested for HIV at least once, only 45o/o reported

having been tested for HCV and 360/o for HBV, highlighting a relative lack of awareness

or a perceived low priority regarding viral hepatitis B and C in this segment of the

population, of which many members were Aboriginallae. Hepatitis C is a lower priority

for many members of "high risk" groups (street-involved, homeless, etc), who are faced

with such immediate problems as getting food, clothing or shelter, as was found while

conducting needs assessments within hepatitis C program evaluation in Manitoba164,

These are the groups which would benefit from education about hepatitis C the most, but

these are also the very groups which are most likely disconnected socially and do not

have any regular contact with the health care system, making education about HCV

infection problematic. Consequently, they might not perceive a risk of HCV for

themselves or others. It is particularly important to educate Aboriginal youth before they
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become involved in high risk activities and may become infected, since as demonstrated

by Roy et a1., the first 4 years after injection is initiated pose the greatest risk of

contracting HCV infection2 I 3.

The present study also demonstrated that the majority of FN persons with HCV infection

are females (60% of cases in Manitoba), which is the opposite of the gender distribution

of HCV infection described in the literature and noted in the non-FN populations (fewer

than 40To females). Also, FN persons with HCV were significantly younger than non-FN

individuals. The most likely reason for such epidemiology is the earlier involvement in

high risk activities, and also the predominance of FN females of younger age among IDU

populations. For instance, the aforementioned WIDE study found a clear trend towards

young drug users being females. Thus, 4l% of Aboriginal females vs. 25o/o of males in

this study were under the age of 30 years, with the overall proportion of Aboriginal

females in the study's IDU cohort of being 52yot4e. As reported by Callaghan et a1.,

among Canadian Aboriginal individuals admitted to the inpatient substance abuse

detoxification programme in Prince George, BC, females were younger than males and

received proportionately higher rates of cocaine and opiate detoxification diagnoses, the

proportion being the highest among females 18-25 years of age. The same study found

that a much higher proportion of female detoxif,rcation clients reported having hepatitis C

as compared to male clients (29% vs. 2lo/o respectively)2l4. Others reported greater

stress, more medical problems, and greater addiction severity in females entering

addiction treatment than in males. In the Cedar Project from British Columbia, a

community-based cohort of IDU and/or non-injection street drug users included young
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Aboriginal women between the ages 14 and 30, 650/0 of which used drugs and the

duration of injecting was between 0.1 and 13(!) years, pointing to a very early age of

involvement in IDU among at least some Aboriginal females2ls. The same project

specifically studied gender differences in HIV and hepatitis C related vulnerabilities

among Aboriginal young people who use street drugs and found that the proportions of

individuals positive for HIV and HCV were significantly higher among young Aboriginal

women. The proportion of HlV-positive individuals was 13.Io/o in women as compared to

43% in men, and the proportion of HCV-infected individuals was 43.6% in women as

compared to 25.4%o in men. Restricting analysis to young injection drug users resulted in

the same trend that the proportions HlV-positive and HCV-positive were significantly

higher among Aboriginal females2r 
6.

Similar findings were reported in Australia. A number of studies of Aboriginal

communities found that the involvement in injection drug use was increasing among

Australian Aboriginal people, particularly among females. In the US, it was reported that

3% of American Indian women screened during routine pre-natal care were anti-HCV-

positive. All these various findings together points to a fwo distinctive features of the

epidemiology of HCV infection in Aboriginal populations in general and among

Canadian FN populations in pafticular, namely: (1) that the majority of HCV-infected

individuals are females, and (2) that this population of HCV-infected persons is much

younger than what is reported in general literature about HCV infection.
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8.2 Tup NaruR,tI. HISToRY oF cHRoNrc HEpATITTs C rNRBcrroN rN FN aNo NoN-FN

POPULATIONS

Two interesting features emerged from among the findings of the present study: that the

clinical manifestations (e.g. decompensated disease) of hepatitis C were remarkably

similar between (a) FN and non-FN persons, as well as between (b) males and females.

With regard to the former, 5.7% of FN and 5.5o/o of non-FN patients had portal

hypertension, and 5o/o in each group had decompensated liver disease. Also, 173% of FN

and l9o/o of non-FN patients had records with the diagnostic code "571- Chronic liver

disease and cirrhoszs". HCC was diagnosed in 0.4% of FN and I.3o/o of non-FN persons.

As was pointed out in the literature review section, the estimates of the CHC progression

depend on the type of study cited: population samples tend to have lower rates of

cirrhosis and decompensated disease as opposed to the studies from tertiary care centers

where HCV-infected individuals have already established disease. The present study

includes a heterogeneous cohort of CHC patients who had been investigated for HCV

infection primarily due to either clinical or risk behavior reasons. Hence, the results of the

present study lie somewhere between those reported by Gordon et al.l7s (persons with

established chronic hepatitis C) and Niderau et a1.217 (HCV-RNA positive persons

referred for therapy) with 37Yo and Ilo/o of respective study patients having cirrhosis and

4o/o and T.60/o developing HCC, and the results reported in the UK in the cohort of 684

recipients of tainted blood found via "look back" programme reported by Brant et al.2l8.

In this cohoft, severe liver disease was present in3.2% of cases with liver biopsy (less

than half of this cohort), revealing cirrhosis in 7.5% of cases. Also, ascites and
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esophageal varices were fairly infrequent at 0.7o/o and 0.6%o respectively, and there were

no cases of HCC.

To date, there is no literature available on the course of hepatitis C infection among

Canadian FN populations, and therefore no prior findings with which the results of this

study could be directly correlated. However, some evidence can be found to support the

similarities in clinical features of CHC between FN and non-FN populations, Thus,

Cooper et al. studied the outcomes of treatment of CHC in Aboriginal and non-

Aboriginal patients for the Canadian Pegasys Study Group. They found no differences in

presenting status between the two groups (with the exception that the proportion of

Aboriginal patients among those treated for CHC was too small)2'e. Liu"r biopsy was

performed on 98o/o of Aboriginal and 85o/o of non-Aboriginal patients, and the fibrosis

scores on the biopsy were the same for the two groups. Thus, 63% of Aboriginal and 600/o

of non-Aboriginal patients had mild fibrosis (Metavir fibrosis stage 0 to 2),27%o and 20o/o

of Aboriginal and non-Aboriginal patients respectively had stage 3 fibrosis, and l2o/o of

Aboriginal and l7o/o of non-Aboriginal patients had stage 4 fibrosis (cirrhosis of the

liver). These findings support the results of the present study that the severity of CHC

among FN and non-FN populations was similar.

One finding of the present study which was somewhat surprising is to find no differences

in the clinical manifestations of CHC in FN and non-FN Manitobans. Considering that

alcohol abuse was twice as common among FN persons with CHC (60%) as among non-

FN persons with CIJC (34%), and it is one of the major factors known to be associated
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with the progression of CHC to cirrhosis, one would expect the severity of the disease

would be at least somewhat different in the two groups. While it was not possible to

directly assess the severity of the disease in the two groups, the indirect indicators, such

as the proportion of those developing complications, e.g. cirrhosis-associated portal

hypertension, variceal bleeding, ascites, and such conditions as spontaneous bacterial

peritonitis, HCC, and so on, were compared and found to be present with the sarne

frequencies in the fwo groups. Interestingly, the proportion of alcohol abusers who

developed alcohol-induced liver disease was also the same among FN and non-FN

persons with CHC (9.2% and 9.4Yo respectively). Moreover, decompensated liver disease

also occuned with the same frequency in First Nations (9.2%) and non-First Nations

(9.8%) excessive alcohol users. Poynard et al. in the prospective study of hepatitis C

reported that daily alcohol consumption>5O g was independently associated with

progressionle6. The fact that the proportion of FN CHC patients with an unfavorable

prognostic factor (alcohol abuse) was doubled but the proportion of decompensated

disease was the same points toward the possibility that CHC might have a somewhat

milder course in FN patients as compared to their non-FN counterparts. Moreover, other

factors with known potential to negatively affect the course of CHC, such as HIV

confection and diabetes mellitus (due to insulin resistance), were also significantly more

prevalent among FN patients. Hence, the high prevalence of prognostically unfavorable

factors does not seem to be reflected in the progtession of disease among FN CHC

patients. The higher proportion of younger people among the FN CHC cohort may

partially account for the similarities in the prevalence of decompensated cirhosis. The

role of age in the natural history of HCV infection is well researched and described in
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numerous publications, as background information chapter of this study explicates. The

older the age of HCV acquisition (after 40 yrs.) and the longer the duration of infection,

the greater is the risk of developing cirrhosis and its complications. Since 79% of FN

persons were diagnosed with CHC at the age younger than 40, while only 54o/o of non-FN

persons were younger than 40 yrs. old at the time of their CHC diagnosis, and since the

mean age of FN females was 32 years old vs. 37 for non-FN females respectively and the

mean age of FN males was 34 years old vs. 39 for non-FN males respectively, fewer FN

than non-FN CHC patients could be expected to develop cirrhosis and hepatic

decompensation. Both older age and male gender are repeatedly found to be

independently associated with the progression of CHC to cirrhosisle3. Hence, the larger

proportion of females (60%) among FN CHC patients as opposed to non-FN CHC

patients (40%) would imply that fewer cases of cirrhosis and decompensated disease

would be expected in the younger and female-predominant FN CHC cohotl as compared

to the older and male-predominant non-FN CHC cohort.

This brings us to the second point made in the beginning of this section - that the

proportion of decompensated cirrhosis was the same among males and females, both in

FN and non-FN cases. As the literature on the natural history of HCV infection

illustrates, the course of infection is thought to be milder in women than in men. This

study, however, demonstrated no significant difference in the proportion of CHC cases

with decompensated liver disease between males and females. It appears that once

cirrhosis develops, there are no gender differences in the progression towards the

decompensated stage as manifested in ascites, esophageal varices, hepatic
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encephalopathy, and the occurrence of HCC. The present study demonstrates that in

persons who had been diagnosed with CHC, gender does not seem to influence the

outcome of the disease, for females had the same frequency of complications as did

males, with the exception of HCC. ln the aforementioned study of the Aboriginal clients

of an inpatient addiction treatment programme, a similar proportion of males (8%) and

females (6%) had. cirrhosis2la. The results of this study are in contrast with those of

Poynard et al., who reported the rates of progression to cirrhosis in men with risk factors

to be 13 years and for women without risk factors to be 42 years, as well as with the two

large cohort studies of pregnant women infected with HCV via contaminated Rh

immunoglobulin (704 women in Ireland and 917 women in Germany), which found that

chronic hepatitis C developedin55% of women and only -2o/o developed cirhosis after

17 and 20 years of follow-up respectivelyl6s-tao. On the other hand, Seeff et al. reported

15% of cirrhosis in patients with transfusion-associated hepatitis after 20 years of follow-

rrp"' .The results of the present study fall somewhere in between these two extremes.

Here, similar proportions of males and females, both FN and non-FN, had evidence of

cirrhosis and advanced liver disease with complications. Thus, 5.6o/o of FN females and

5.7% of FN males vs. 5% of non-FN females and 5.8o/o of non-FN males had portal

hypertension,6.10/o and 5.7o/o of FN females and males respectively vs.6.30/o and6.6To of

non-FN females and males respectively had cirrhosis, and 5.Io/o and 4.7% of FN females

and males respectively vs. 4.60/o and 5.Io/o of non-FN females and males respectively had

decompensated liver disease. It is possible, in theory, that the young age and female

gender in the FN cohort (both favorable factors in the rate of the CHC progression to

cirrhosis) are negated by the alcohol consumption, diabetes, HBV and HIV co-infection
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(unfavorable factors), which resulted in the similar rates of the progression to cirrhosis

and decompensated cirrhosis. However, alcohol abuse was as frequent among females as

it was among males, both FN and non-FN, as was the frequency of HIV co-infection,

while diabetes was only slightly more prevalent among females. Thus, the similar rates of

progression of CHC to the decompensated stage require more detailed investigation.

When FN cases were compared to FN controls and non-FN cases were colnpared to non-

FN controls, the odds of all conditions were higher among cases (those with hepatitis C)

then they were among controls, both FN and non-FN. With respect to the relative

increase in the odds, however, two situations were observed: (1) a similar increase in the

odds for FN and non-FN cases relative to their corresponding controls, (2) a greater

increase in the odds for non-FN cases vs. non-FN controls as compared to FN cases vs.

FN controls. For example, the odds of alcohol-related liver disease were the same for FN

cases relative to FN controls (2.75) as they were also for non-FN cases relative to non-FN

controls (2.02). Similarly, the odds of having been co-infected with HIV were 30 for FN

cases relative to FN controls and29 for non-FN cases relative to non-FN controls. For the

other conditions (such as cirrhosis and hepatic decompensation, or diabetes and alcohol

abuse, etc.) the increases in the odds were much greater for non-FN cases. Such

interaction between CHC and race was due to the increased prevalence of the above

conditions among FN controls as compared to FN cases. It is well documented, and once

again confirmed by the present study, that many diseases, such as diabetes, substance

abuse, HIV/AIDS, viral hepatitis and many others are generally more prevalent in FN

populations than in non-FN populations. Since the higher proportions of non-infected FN
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individuals had such conditions compared to non-FN non-infected persons, the relative

increase once the person was infected was smaller in FN vs. non-FN persons.

The present study also documented that the various forms of liver disease were more

common among the FN population than among the non-FN general population

represented by the sample of non-infected individuals. Thus, 2.Io/o of FN vs. 0.9% of

non-FN controls had chronic liver disease (CLD) and cirrhosis, 0.5% of FN vs.0.2o/o of

non-FN controls had decompensated liver disease, and 3.Io/o of FN vs. 1.7% of non-FN

controls had other liver disease. Conditions indicative of hepatic decompensation (ascites,

esophageal varices, hepatic encephalopathy, etc.) were also at least twice as frequent

among FN non-infected controls as compared to non-FN non-infected controls. Similarly,

death from liver disease was far more common among FN than among non-FN

uninfected persons. Thus, 15.4% of all hospital deaths among non-infected FN controls

were from liver disease (as per the most responsible diagnosis) as compared to just over

3o/o among non-infected non-FN controls. These findings are in agreement with the well

documented fact that the prevalence of chronic liver disease (CLD) in the North

American indigenous populations far exceeds the prevalence of these conditions in the

general population. In the US, liver disease is the 5th most common cause of deaths

among American Indians/Alaska Natives (AVAN) populations, while it is the 12tl' cause

of mortality in the general population in the US and the 13th cause of death in Canada. As

reported by Scott and Garland, the mortality from CLD in the general US population

declined 4.5% in 1990-1998 while increasing ll% among the AVAN220. Other

researchers have consistently found that alcohol-induced liver disease was the major
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cause of CLD and related mortality among AVAN and Canadian FN22r-2t'. Autoimmune

hepatitis and NAFLD were also more common in the aboriginal North American

populations in both the US and Canad a"t . The results of the present study confirmed

that, indeed, CLD overall and various liver diseases (e.g. portal hypertension, alcohol-

related liver disease, ascites, encephalopathy, esophagealvarices, as explained in detail in

chapter 5) except HCC were at least twice as common in FN persons not infected with

HCV as they were in non-FN non-HCV infected persons.

The present study found excessive all cause mortality among persons with CHC, both FN

and non-FN. Mortality rates were 24 cases per 1000 person/years among FN and 27 cases

per 1000 person/years among non-FN cases. Case-to-control mortality rates ratios was

3.5 among FN and 4.2 among non-FN populations, possibly pointing towards a more

detrimental effect of chronic hepatitis C on non-FN persons. Interestingly, the mortality

patterns of males and females were very similar, with the female-to male mortality rates

ratio of 0.8 for both FN and non-FN cases, and 0.7 and 0.9 for FN and non-FN controls

respectively. A total of 7 .5%o of females and 9o/o of rnales with CHC died during the study

period (the proportions were the same among FN and non-FN populations), while 2%o of

non-infected females and2.3o/o of non-infected males died in the same period. Hence, the

mortality of males and females with CHC is very similar and, as in the case of

decompensated liver disease discussed earlier, there is no evidence that females had

different outcomes as compared to males.
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Since the cohort of FN cases was the smallest in size compared to non-FN cases as well

as FN and non-FN controls, the relatively small number of deaths in this cohort resulted

in unstable annual mortality rates, making reliable interpretation difficult. The annual

morlality rates of non-FN cases ranged from 19.5 to 30.5 deaths per 1000 P/yrs. and were

much higher than the total morlality rates of 8 deaths per 1000 residents reported in

Manitoba in 1990-1999 by Martens et al.22a. The annual mortality rates of non-FN

controls ranged from 4.7 to 6.5 deaths per 1000 P/yrs., and the mortality rates of FN

controls ranged from 5.4 to 8.2 deaths per 1000 P/yrs. This is somewhat lower than the

aforementioned Manitoba mortality rate, although higher than mortality rates reported

nationally (3.4 andI.7 per 1000 populations among males and females). The lower all-

cause mortality rates among the study's control populations, both FN and non-FN, are

likely to be the result of the study demographics. Thus, the study population included

only hepatitis C cases and demographically matched controls, and the age distribution of

the study population differs from the age structure of the overall Manitoba population.

While just under 600/o of the study population were persons of 41 yrs. and older, 50% of

the Manitoba's persons were of the same age, hence it was not unexpected that fewer

deaths would occur in the control groups comprised of younger persons. Mortality among

Manitobans with CHC was lower than the one reported by Brant 218çI+.7o/o¡ or Serfaty et

a1.22s ç16o/o), but similar to the all-cause mortality (9Yo) reported by Fattovich et al.r82 in

the cohort of persons with compensated cirrhosis. However, the comparisons here are

only approximate since all of the mentioned studies had different periods of follow-up

and none reported mortality rates, just the total percent of deaths among the study groups.
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There were 246 in-hospital deaths during the study period, 169 of which occurred during

liver-related hospitalizations, 1.e. 68.7% of in-hospital deaths were liver disease-related.

Similar results were reported in the US by Kim et al., who studied a 1995 inpatient

sample of the Healthcare Cost and Utilization Project database that included data from

over 900 hospitals in 19 states226. In that study, the proportion of in-hospital deaths

during liver-related hospitalizationwas 66.60/o. Seeff et a1.227 reporled death from liver-

related causes in 3.3% of persons with transfusion-associated hepatitis C after -18 yrs. of

follow-up, while Brant reported l.2Yo of persons dylng directly from liver disease and

another 3.5%had liver disease as a contributing cause of death after more than 10 yrs. of

follow-up. Although it is not possible to determine the exact proportion of persons who

died as the result of their liver disease in the present study, the results seems to be quite

similar despite a shorter follow-up. Thus, considering the diagnoses of those who died

during hospitalization revealed that at least 13% of non-FN and 0.3o/o of FN CHC

patients died from their liver disease. Moreover, when the most responsible diagnosis and

the first primary diagnosis are combined, the proportion of those who died from liver-

related causes increases to 2.3o/o of non-FN persons and 2.7o/o of FN persons with CHC.

These results are also consistent with and fall between those reported by Koretz et al. 
t72

and Mattson et al. 173 with I.3o/o and,l.60/o of liver deaths respectively and those reported

by Di Biscegle et al,t1a and Tremolada et al. 171 with 3.7o/o of liver deaths.

In the present study, FN patients who died in the hospital were much younger than their

non-FN counterparts; the mean age at death was 47 yrs. for FN and 58 yrs. for non-FN

persons. The latter figure is the same as the median age of in-hospital deaths reported by
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Kim et al. (57 yrs.). The younger age at death among the FN populations is not a new

observation. Martens et al. reported that during 1995-1999, FN Manitobans experienced

an 8-year gap in life expectancy as compared to non-FN Manitobans, had double the

premature mortality rate, and more than double potential years of life lost (PYLL)228.

Numerous reports have shown that mortality is much higher in FN persons in Canada and

in other índigenous minorities throughout the world. Death at a much younger age is one

of the most dramatic representations of the health status disparity between FN and non-

FN populations.

8.3 HpaITH CARE UTILIZATIoN AMoNG PERSoNS TvITH CHRoNIC HEPATITIS C aNI

NON-INFECTED POPULATION CONTROLS

8.3.1 Hospital services use

The overall use of hospital services was much higher among the CHC population as

compared to non-infected controls. The fact that the same proportions of users and non-

users of hospital services were during the whole study period (1991-2002) and the period

where only confirmed chronic hepatitis C cases were reported (1995-2002) suggests that

the population of those infected with HCV had mostly been the ones with chronic

infection.

The results of this study revealed that the intensity of use of hospital resources by persons

with CHC, FN and non-FN alike, far exceeded the rates of hospital use among the

general populations of Manitoba. Furtheñnore, the hospital separation rates among FN
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non-infected persons were more than double of both the rates of the non-FN controls and

the overall provincial rates. While the provincial amual separation rates were fairly

stable over time and were reported to be 167.9, 156, and 170.3 separations per 1000

residents in 1994-1996, 1998199 and 1999-200I respectively, only the rates among non-

FN controls were at the same level (the mean 1995-2002 rate was 166.2 separations per

1000 person/years). The mean total hospital separation rates among non-infected FN

controls (430 per 1000 P/yrs), FN CHC cases (698.4 per 1000 p/yrs), and non-FN CHC

cases (621.8 per 1000 p/yrs) were more than2.5 times,4.1 times, and3.7 times higher

than the reported Manitoba rates respectively. Moreover, the rates among FN controls

were also higher than the rates reported by Martens et al. for Manitoba's FN population

inI998l99 at348 separations per 100022e.

The annual rates of hospital ouþatient visits were highly inconsistent from year to year

among all but the non-infected non-FN individuals, and increased over time for all but

the non-infected non-FN persons, the only group with the stable rate of an average of 6.6

visits per 1000 p/yrs. The fact that not only FN cases but also FN controls had similarly

high rates of outpatient visits points to the generally higher burden of illness in the FN

populations compared to the general population of Manitoba. ln contrast, a much greater

increase in the annual rates of outpatient visits among non-FN CHC patients relative to

non-FN controls most likely reflects disease-related management visits. For instance,

during antiviral therapy a person is seen weekly for the first month, every two weeks for

the next fwo months, and monthly thereafter for the duration of treatment23O. The fact lhal
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over 95o/o of persons who received treatment for CHC in Manitoba are non-FN

individuals supports this explanation.

Annual rates of day admissions were consistent and very much essentially the same

among FN and non-FN controls, but were much higher among FN cases and the highest

among non-FN cases, although with the trend towards an overall decrease in those with

CHC. Both the decrease in day admissions over time and the higher rates of these among

non-FN cases possibly reflect the differences in CHC investigations. Thus, liver biopsy, a

procedure performed during inpatient day admission, was performed significantly more

often on non-FN (24%) than on FN (9%) patients, and the number of procedures alone -

1031 vs. 63 respectively - would result in the very different rates. On the other hand,

while in the early era of CHC a liver biopsy was required to assess a person's eligibility

for treatment, this is no longer the case, and liver biopsy rates may drop as the result of

patients' decisions to forgo this procedure.

Both FN and especially non-FN CHC cases had much higher rates of hospital inpatient

stays than their corresponding population controls, particularly non-FN cases. The mean

case-to-control rates ratio among FN populations was 2.1, and the difference was even

greater among the non-FN population with the mean case-to-control rate ratio of 4.5. In

general, the non-infected controls (particularly the non-FN ones) had much lower and

less variable rates of hospitalizations in any given year as compared to individuals with

chronic hepatitis C.
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Total hospital separation rates, day admission rates, and the rates of inpatient hospital

stays among persons with CHC all increased significantly in the year the diagnosis of

CHC was made and decreased thereafter, but not to the pre-diagnosis level. This was

particularly evident in the case of day admissions, which started to increase slightly 1-2

years before the CHC diagnosis, then peaked in the year of diagnosis (rates more than

doubled for both FN and non-FN CHC patients), then decreased but remained above the

pre-diagnosis levels, reflecting hepatitis-associated care. The rates were much higher

among non-FN cases, and did not change over time intervals among FN and non-FN

controls. Overall, FN persons used proporlionally more outpatient hospital care, while

non-FN persons used more day admissions; hospitalizations comprised approximately

600/o of all hospital care for CHC persons and slightly more than 50o/o for non-infected

controls.

Similarly to the published reports from Canada, the US and European countries, there

was a considerable increase in the number of liver disease-related hospital separations

over time. The present study found that the number of liver-related separations among

persons with CHC in Manitoba increased 3.7 times in2002 compared to 1995, and this

increase was similar for FN and non-FN CHC persons. The average growth in the

number (not rate) of hospital separations was 23Yo. These resuits are similar to the report

from Calgary by Myers et al., who studied liver-related hospitalizations among HCV-

infected persons and found a 4-fold increase in hospitalizations in 2004 compared to

1994231. Likewise, Grant and colleagues reported, a 4.2-îold increase in liver-related

hospitalizations among HCV-infected persons in 2001 as compared to L994232. The
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observed increase in hospitalizations seems to be primarily due to the fact that more

persons are becoming known to have HCV infection, and more health care resources are

required to serve the increasing pool of persons with CHC. The logical explanation wood

seems to be that person with CHC got sicker over time, but it is not supported by the

results of the present study. For this explanation to hold, not only the number of hospital

visits but also the annual rates per p/yr. would have to increase over time, which was

shown not to be the case by the present study.

The length of stay during liver-related hospitalizations in Manitoba the median stay of 6

days for non-FN and 8 days for FN persons) was comparable to those reported in Calgary

(7 days) and San Francisco (7 .7 days). The HCIIP study group observed a decrease in the

LOS from 8.5 days in T994 to 6.9 days in 2001.

8.3.2 Physician services use

The use of physician services in the present study was high, with 91o/o of participants

using such services, which is higher than the provincial use of 83o/o reported by MCHP in

I995-200L It is also higher than78.2o/o of physician services users among Manitoba FN

and 82.7o/o of users for Manitoba overall reported by Martens et al. in their study of

health and health services use of registered FN living in Manitoba. Moreover, the annual

rates of physician visits among non-FN controls (4.2 visits per p/yr) in the present study

were slightly lower than the rates reported in the aforementioned study by Martens (4.9

visits per person per year), whereas the rates among FN controls (7.1 per p/yr) were
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slightly above the Manitoba FN rate of 6.1 per person per year. As for CHC persons, the

annual rates of physician visits were almost 3 times higher among non-FN cases as

compared to the rates among their corresponding controls, and for FN cases the rates

were double the rates of their corresponding FN controls. Among persons with CHC, the

rates of physician visits were increasing and peaked in the first year since the diagnosis of

CHC, decreasing to the pre-diagnosis levels thereafter. A similar trend was found by

Nguyen and Jacobs et al., who studied the costs of hepatitis C-related health care in

Alberta, but his reported numbers of visits per person (not rate) were somewhat higher

than what was found in the present studyee. Nguyen reported 1 1.4 physician visits per

person in the year before the diagnosis (vs. I2.7 and 9.5 visits per p/yr. among FN and

non-FN CHC patients respectively in Manitoba), 19.9 visits during the first year after

diagnosis (vs. 13.7 and 11.4 visits per plyr. among FN and non-FN patients respectively

in the present study), and 18.3 visits per person in the second year after diagnosis (vs.

11.8 and 9.7 visits per plyr. among FN and non-FN CHC patients respectively in

Manitoba).

The annual number of physician visits for liver-related problems among Manitobans with

CHC increased by 64% in 2001 as compared to 1995. Similarly, Grant at al. found a360/o

increase in physician visits for CHC in 2001 as compared to 1994 in HCUP mentioned

above.

8.3.3 Reasons for hospital and physicians visits

The top reason for physician visits among persons with CHC was mental illness, with

22% of all physician visits made for this reason. This was by far the most common cause
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of physician visits; almost twice as frequent as the cause ranked second - respiratory

diseases - at only II.4% of the total visits by patients with chronic hepatitis C. This

observation is very similar to the findings of Nguyen and colleagues, that the highest of

all was the cost associated with mental illnessee. After respiratory diseases just

mentioned, injury and poisoning ranked as the last in the top three reasons for visits in

Manitoba. This finding is also comparable to the results of the Alberta study. In their

paper, Jacobs et al. described injury and poisoning along with respiratory diseases as two

other major sources of cost (presumably due to being second and third most frequent

causes of physician visits). Also similar to both studies was the finding of the present

study that the liver-related visits were not the largest portion of health care consumed by

the persons with CHC. Rather, they had a multitude of various health needs.

Also similar in both studies was the finding that the liver-related visits were not the

largest portion of health care consumed by the persons with CHC. Rather, they had a

multitude of various health needs.

8.3.4 Overall Health care use

Overall, there is a strong relationship between chronic hepatitis C and hospital separation

rates and physician visits rates. Both FN and non-FN persons with CHC have much

higher health care ulllization rates compared to corresponding non-infected controls. it

indicates the high burden of illness among persons with CHC as compared to non-

infected controls.
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Also, the relative difference in the hospital separation rates and the rates of physician

visits seems to be different when FN and non-FN cases are compared to their

corresponding controls. Thus, the relative difference in the hospital separation and

physician visits rates was smaller among FN cases and their corresponding controls and

larger among non-FN cases vs. their corresponding controls. Most likely, this is related to

the overall higher levels of various comorbidities and the need for care among the FN

population in general when compared to the general Manitoba population in general.

Conversely, when the generally healthier non-FN persons contract CHC, the relative

burden ofdisease for such persons increases substantially.

8.3.5 The treatment of CHC

The proportion of CHC patients who received antiviral treatment appears to be low with

only 6o/o of persons with CHC receiving treatment. Compared to non-FN patients, of

whom 7o/o were treated, an even smaller proportion - only 2.3% - of FN persons with

CHC were treated. Among all persons who received treatment for their CHC, the

proportion of FN persons was just under 5o/o, which is higher than what had been reported

by the Pegasys study group with only L7% of Aboriginal persons among those enrolled

in the extended treatment access program233.

Two explanations suggest themselves as to why FN persons are not receiving treatment

in the same numbers as non-FN persons with CHC. Either FN patients with CHC (1)

need to be treated but for whatever reasons are not receiving treatment or, (2) although
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infected, do not need to be treated as often as non-FN patients do. Several reasons could

account for this. First, viral hepatitis C is a relatively new disease (the virus was isolated

by Cho in 1989). During the mid-nineties, the first treatment - with standard interferon -

became available for patients with CHC. Because the early treatment results were so

dismal (the treatment success with IFN monotherapy was -20-25%), the clinical trials of

antiviral drugs and regimens continued throughout the nineties and into the early parl of

this decade. Therefore, some patients with chronic hepatitis C received treatment within

these industry-sponsored clinical trials and did not have to get a prescription for

antivirals. Such information is not captured in the database of prescriptions fîlled in

community pharmacies in Manitoba. Hence, the numbers of patients actually treated for

their chronic hepatitis C is higher than 60/0.

Second, during the earlier times of HCV disease recognition, there were numerous

contraindications for treatment, and they were not all based on the patient's disease

status. Two principal "non-clinical" contraindications at that time (and to a lesser degree

now) were active intravenous drug use and active alcohol abuse. Since antiviral therapy

requires extended commitment from the patient, those actively involved in IDU and

alcohol users are likely not to adhere to a treatment schedule (which is 24-48 weeks long)

and were not eligible for the treatment. Because the results of this study indicate that the

proportion of those with substance abuse among FN persons was more than twice that of

non-FN, it is reasonable to assume that a much higher proportion of FN persons with

CHC had these contraindications for treatment. Active IV drug users and those who snort

drug also run a risk of re-infection due to persistent drug use. Thus, in a single-centre
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study of antiviral treatment, the most common contraindications for treatment were non-

compliance with the pre-treatment evaluation procedures (37o/o), active substance/alcohol

abuse (13%), and patient's refusal (lIo/ù233. The two latter reasons were also recorded in

Winnipeg at 12.3%o and 5.2o/o respectivelfto.In the study of inner city residents in

Vancouver, the uptake of treatment was reported to be only I.Io/o, even though most

patients reported having access to health care. Notably, only 2l%o of persons completed

the treatment3. In this study, Aboriginal ethnicity and current crack cocaine use were

associated with lower treatment uptakezza

Third, there is an extensive list of medical contraindications for antiviral therapy, such as

active psychiatric disease, anemia, decompensated liver disease, etc. Mental illness was

more prevalent in FN CHC patients compared to non-FN counterparts, as were other

comorbidities, such as diabetes. It is possible that a higher proportion of FN persons

might have had their treatments delayed in order to stabilize their underlying medical

problems first.

Furthermore, to be eligible for the province-funded antiviral therapy, which is both

lengthy and expensive, one needed to have the results of a liver biopsy indicating that the

course of the disease was progressive (grade 2 inflammation and/or stage 2 fibrosis on the

METAVIR scale)230. While a liver biopsy is no longer a pre-requisite in order to be

eligible for treatment, during the study period (1995-2002) a liver biopsy was required.

The results of the present study show that 2.5 times fewer FN patients had liver biopsies

compared to non-FN patients; this is concordant with the 3-fold difference in the

proportion of those who received treatment. This could be both an explanation and a
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consequence of the perceived non-eligibility for treatment. If a physician assessed a

person not to be eligible for the treatment, no biopsy was pursued. On the other hand, if a

patient did not want to proceed with the liver biopsy (and there is a view that FN

individuals are less acceptant of such an invasive procedure), the treatment would likely

not be initiated. Hence, the low rates of biopsy could also suggest that a much smaller

proportion of FN individuals were assessed for treatment.

In addition, the treatment of chronic hepatitis C infection is provided primarily by three

Winnipeg hepatologists. Hence, persons residing outside of Winnipeg had a remote

chance of being treated. Indeed, 86% of the persons treated were from Winnipeg and only

2o/o were from Northern Manitoba. Access to treatment could be an issue with remote

residence, although the fact that residents of rural Northern and Southern Manitoba

received treatment in similar proportions suggests otherwise (65% of CHC patients from

Winnipeg vs. 5.2o/o of persons from Southern rural vs. 4.7Yo of CHC patients from

Northern rural Manitoba were treated).

An alternative explanation of lower rates of treatment in FN persons with CHC compared

to non-FN CHC patients could be that FN individuals with chronic hepatitis C may have

a more favorable course of disease and may not require treatment in the same proportions

as members of other populations might require. For example, alcohol abuse has long

known been known to be an unfavorable prognostic factor which accelerates the

progression of chronic hepatitis C to cinhosis. However, with twice as many alcohol

abusers, the FN population had the same proportion of patients with porlal hypertension
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and hepatic decompensation as the non-FN population. Also, the present study revealed

that FN CHC patients had a much higher prevalence of confection with HIV and a higher

prevalence of diabetes and some other important comorbidities that are usually associated

with a less favorable course of the disease, yet there was no evidence of an increased

number of cases with end stage liver disease and the mortality was the same. One may

argue that since FN individuals do have more of the other comorbidities that which would

be considered as contraindications for the treatment (severe psychiatric conditions,

seizures, anemia, hepatic decompensation, etc.), one would expect a higher proportion of

progressive disease in such persons who would otherwise be treated. However, as

mentioned above, the proportion of individuals who developed conditions associated with

the progression to end stage liver disease (ascites, esophageal varices, HCC, hepatic

encephalopathy) was the same among FN and non-FN patients. It seems that CHC does

not progress as one would expect it would in the presence of all these unfavorable

prognostic factors. Moreover, since FN CHC patients were much younger than non-FN

persons the median age was 33 vs. 39 years of age), the disease might have a more

benign course.

While all the above might be true, the question of unequal rates of liver biopsy and

treatment in FN persons compared to non-FN individuals with CHC merits fuither

investigation. Assuming that needed resources exist and are allocated, a functioning

system of delivery is in place, the required drug is abundant, and the public is educated,

then it can be argued that treatment uptake depends primarily on a population's

willingness to obtain the available service. Success of treatment will ultimately depend
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on whether eligible persons with cHC would seek treatment or choose not to do so for

whatever reasons' Access to prescribed health services could be formally the same for all

population categories, but in itself it can not guarantee equality of use by the consumers

of those services' If an intervention is available but is not perceived as accessible, or if a

person is indifferent to the consequences of a disease or risk behaviour, or if health-

seeking is not apart of an individual's personality, or if a person beliefs he or she does

not need treatment due to cultural leaning towards a traditional, holistic and less invasive

health care, than the formal access does produce desired result, for it is not acted upon.

Unfortunately, it is well documented (and described in detail in the background section of

this work) that poor health status, addictions and mental health problems, etc., and such

social issues as poverty, low education level, and high unemployn"rent among Aboriginal

people may lead to an early and more regular involvement in high-risk activities which

are not conducive to health seeking or health maintenance practices. The very same

factors which put First Nations persons at increased risk of acquiring HCV could also be

responsible for the decreased uptake of treatmentby thar.hard- to- reach population,
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CHAPTER NINE'

9.1 SrRnrucrHs

STRENGTHS :AND tIMITAiioNS

The first stage of this work was the development of a comprehensive hepatitis c research

database' which is amajorstrength of this study. The extensive administrative datafor a

cohort of cHC patients and population-matched controls has made it possible to examine

various epidemiolo gica\, clinical, and health services aspects of hepatitis c in Manitoba.

Population-based administrative data in general have numerous advantages for

conducting population health research, such as making it possible to generate

denominators for calculating rates, offering a relatively large number of cases, and

providing information for assessing various comorbidities. Such data make it possible to

utllize existing information without embarking on a comprex and lengthy process of data

collection' when linked with readily available demographic information (such as age,

sex' residence, treaty status, etc.), administrative data facilitate comparing individuals of
varfng demographic strata with regard to rates of disease, comorbidit y, treatments, and

such outcomes as hospital admissions and mortality, to name a few. Merging hospital

abstracts of outpatient, day, and inpatient admissions, physician billing claims, and

prescription drugs data allowed for the construction of fully comprehensive longitudinal

records of each type of health care contact for each member of the study and control

cohorts' Twelve years of data made it possible to assemble longitudinal utilization

histories for persons diagnosed with cHC in Manitoba, and to assess the health care use

prior to and after the diagnosis of CHC.
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Linking public health surveillance database with the population registry and the above-

mentioned administrative databases provided additional advantages. Using public health

data to identify cases proved to be superior to creating the disease cohort based on ICD-

9-CM coding. Since physician claims data use only the first 3 digits of ICD codes, it

would have been impossible to distinguish between hepatitis C and other viral hepatitis

(4, B, D, and E) in persons who had not been hospitalized. The public health surveillance

data effectively removed this problem. Moreover, since the only laboratory which

conducts HCV testing also reports the data to the Public Health authorities, there was

very strong agreement between the testing facility data and the public health surveillance

data' Thus, 94yo of cases tested positive for HCV were reported to the CDC which

formed the study cohort. Furlhermore, there were only 2 cases of CHC and 3 cases of

acute hepatitis C in the hospital abstracts from the control cohort, which is less than

0'006%' That the data was highly specific was indirectly confirmed by the fact that rhere

was not a single record of a prescription for Rebetron (used for antiviral therapy for CHC

during the study period) among non-infected controls. Moreover, in the study conducted

by the Viral Hepatitis Investigative Unit ryHru) in Winnipeg230 lthe unit responsible for

the care of nearly 90% of those with CHC in Manitoba), the number of patients treated

conesponds with the number of treatments in the present study. Thus, of 331 patients

treated in 1998-2003 in VHIU, 269 received either IFNú or IFNú in combination with

ribavirin, while in the present study the number of persons treated with the same

regimens was 286. Hence, the cohort of HCV-infected persons truly represents the

number of hepatitis C cases identified in Manitoba during IggI-2002. Finally, selection
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of demographically matched population controls provided the means for determining the

impact of CHC on health services utilization.

Another important advantage of this study is the large number of variables explored in it.

A vast amount of information from the public health database on clinical presentation,

hepatitis screening test results, and risk factors - information not routinely available in

health research - was used in this work. Furthermore, in the analysis of health care

utilization, restricting the studypopulation to cases 18 years of age and older diagnosed

during 1995 - 2002 afforded two advantages: (1) to minimize the differences in

diagnostic and treatment practices between persons diagnosed as anti-HCV positive by

the 1't or 2"d generation immunoassay without RNA testing and those diagnosed as

having chronic hepatitis C based on the 3'd generation immunoassay and confirmatory

testing for HCV-RNA, initiated in 1995; and (2) to eliminate the bias arising from the

differences in health care use among pediatric and adult patients.

9.2 LrnrrrarroNs

Turning now to potential limitations of this study, what deserves mention first is that

administrative data, including those used in this study, have the following potential

drawbacks. To begin with, there is some probability of linking incorrect records while

conducting probabilistic linkage of multiple records based on scores. There is also a

possibility of miscoding in the source databases.
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Further, the data may lead us to underestimate the comorbidities associated with chronic

hepatitis C. The severity of the disease is not captured in administrative data. This may

produce biased estimates of the natural history of the disease, since only the stage of

hepatic decompensation (which requires extensive medical management) can be

ascertained from administrative data. Minimal disease, chronic hepatitis, and

uncomplicated cirrhosis cannot be reliably identified from such data.

Moreover, the study population includes only persons who tested positive for HCV.

Therefore, because the work does not include infected persons who have never been

tested, it does not represent the true arurual incidence of HCV infection or the true

prevalence of CHC. Further, the study period is restricted to 199I-2002, and treatment

practices have changed since. Because the current standard therapy (Pegylated IFNú in

combination with ribavirin) was licensed in 2003, and also because some of the relative

contraindications to treatment have been reconsidered, the proportion of treated persons

has since increased. All the same, the differences in utilization of drug therapy by

different subpopulations are likely to persist over time, even as overall rates of drug

utilization increase.

The only Aboriginal group which can be readily identified from the administrative

sources is the Registered First Nations Manitobans. ln the present study, the term "First

Nations" refers only to them. The current registry undercounts approximately 1/3 of First

Nations people. As reported by the group of MCHP researches led by Martens, the

Registered First Nations count in the 1999 Manitoba Health population registry was

69,526, while the First Nations and lnuit Health Branch (FNIHB) count was 107,407, a
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difference of 35o/o228't30. The problem with under-counting is particularly severe among

the off-reserve populations, with almost 50o/o of urban and rural off-reserve First Nations

populations not identified in the Provincial sources. For the most part this problem was

caused by a significant number of individuals, particularly women and children,

regaining their First Nations Status. These individuals are accounted for by the Indian and

Northern Affairs Canada (INAC) and FNIHB registries, such as the Status Verification

System (SVS). These files, howeveÍ, ate not available to provincial bodies for a number

of political reasons. Hence, the provincial registry is not updated and is not entirely

accurate in accounting for the First Nations, to say nothing of other aboriginal groups"o.

This means that the results of the present study, because based on the only available

defrnition of First Nations individuals (about 65Yo of all registered First Nations), need to

be interpreted with some caution when applied to other aboriginal groups and

communities. The results derived from this study are representative of other First Nations

populations because those who are identified as "Registered First Nations" almost

certainly are, in fact, persons of First Nations ancestry. Hence the results are based solely

on First Nations population, and when differences between the two study groups (First

Nations and non-First Nations individuals) are found, the direction of the differences will

not be affected. If anything, the magnitude of differences between the two groups has

likely been underestimated as a result of misclassification of non-Registered First

Nations, for had we had the correct classification of all FN persons as FN, such

differences would have been even larger.
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Finally, ceftain geographic and cultural differences may have an impact on the utilization

of health services. For example, remote residence, the absence of physicians in the area,

the individual's level of education, etc., may contribute to the distribution of the

outcomes of the study. However, the inclusion of both FN and non-FN persons with

hepatitis C and population controls matched by age, gender, and residence has minimized

the impact of this variable.

9.3 Appr,rcATroNS

The data generated in the present study are conf,rned to the population of Manitoba and

may not be readily applicable to all Aboriginal individuals elsewhere in the country.

Aboriginal cultures vary from east to west and from nofth to south. Aboriginal Peoples

on the west and east coasts were sea-oriented, whereas the people in the southem

geographical region of Ontario developed a more sedentary farming life while other

groups were less sedentary and more mobile226. The lifestyle and health-related practices

vary widely between First Nations societies and communities, as does reliance on

traditional vs. western style health care, which may have an impact on both the

prevalence of the disease and the use of health services even when these are available.

Obviously, geographic and cultural differences influence the utilization of health

services. Services available in one province may not be the same in another, and within

each province what is available in urban centers or in close proximity to them may not be

available or readily accessible by the residents of remote or isolated communities.

Moreover, the Prairies (and Manitoba in particular) have the highest concentration of

269



Aboriginal populations. First Nations comprise T4o/o of Manitoba's population (although

only 60/o according to administrative sources), the same as that of Saskatchewan, but less

fhan ZYo of Ontario's total population. Similarly, 8o/o of Winnipeg residents and 9o/o of

Saskatoon residents are First Nations, compared to only 0.3Yo in Montréal and 0.4o/o in

Toronto. This definitely affects health care utilization patterns because urban residence

opens more opportunities for regular interaction with the health care system, as opposed

to remote residence which would have an impact on both the frequency and the nature of

health care contacts (specialist care vs. generalist, physician vs. nurse, etc). Hence,

provincial trends in health care ttllization may differ in these areas. However, the

participation of non-First Nations HCV-infected individuals as well as the selection of

non-HCV infected population-based controls (to the degree permissible by the

administrative sources), matched by age group, gender, residence and Registered First

Nation status, have minimizedthe impact of these variables.

Although similar in many ways, First Nations are different in that the conditions in which

communities live are different. The rcality is that even within the same province some

communities are very poor and have many social, environmental, and health problems,

whereas others have a much higher standard of living and a wider range of opportunities,

with the correspondingly higher level of general well-being and health. Calculated on the

basis of the 2001 Census data, the so-called Community Well-Being (CWB) Index,

which combines 4 indicators (education, labor force activity, income and housing) allows

for comparisons across First Nations communities"6. Co*munities with lower well-

being are more prevalent in the Prairie Provinces, including Manitoba, while there are
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many communities with higher well-being in Atlantic and Pacific Canada, Ontario, and

the Territories (Appendix 4). The well-being of First Nations varies both between

provinces and between communities within the same province. The average level of well-

being is also lower for those living in reser-ve communities or settlements as compared to

First Nations individuals living off a reserve. In general, then, the results of this study

should be interpreted while keeping in mind the environment of the particular population.

Patterns of risk may be different in different communities. ln Norlh America risk is

largely associated with injection drug use. In other countries (Taiwan, for example) the

exposure of isolated populations to inadequately sterilized reusable hypodermic needles

at a limited number of clinics and pharmacies resemble needle-sharing among groups of

intravenous drug addicts. Yet others (South America, for example) report that the very

socioeconomic conditions and the marginalization of indigenous people are responsible

for their being excluded from the medical system, thus sparing them from the infection

which was, in many cases, spread iatrogenically.

The results of this study are applicable elsewhere only to

country's organization, prosperity, and health care delivery

the

aÍe

degree that the other

similar. For example,

Canada, Australia, and New Zealand have comparable health care delivery, while in the

USA, particularly in urban settings, private medical insurance is not attainable for many

Aboriginal individuals, leaving their health care confined to emergency visits. Similarly,

Canadian results are unlikely to have relevance for populations of much poorer countries
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(South America, Africa), where GDP is low and resources are lacking to deliver quality

health care to the majority of the countries'populations.

Conclusions (1) The comprehensive database developed for this project is useful for a

multitude of purposes and for many future research endeavors. This database makes it

possible to design many subsequent projects to further examine various epidemiological,

clinical and health care aspects of chronic hepatitis C in Manitoba. Further, it can form

the basis for projections regarding the future burden of the disease and for formulating

specific health programmes of prevention and care.

(2) While of course not universally applicable, the results of this analysis offer multiple

potential benefits to the Canadian Health care system, to the Aboriginal populations of

Canada, and to those populations intemationally which meet the similarity criteria as

discussed above.
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CHAPTÐR. TEN FUTURE.,OPPORTUNITIES

The present study was designed to determine (1) whether there is an increase in the

incidence of newly diagnosed HCV infection in First Nations individuals compared to the

rest of Manitobans; (2) whether there is a difference in clinical manifestations and the

natural history of HCV infection in First Nations as compared to non-First Nations

persons with CHC; and (3) whether chronic hepatitis C imposed an additional burden on

the health care system compared to the health care use by non-infected Manitobans. The

enorrnous database developed for this project makes it possible to design many projects

to scrutinize from numerous angles every aspect of clinical management or health care

use in both CHC patients and non-infected controls. Of the many avenues made available

for pursuit by the database, I chose for this work to focus on the issue all other projects

would have first need to have determined if there were, indeed, differences that would

warrant further in-depth analysis of various aspects of HCV infection in the First Nations

populations as compared to the rest of Manitobans. It turns out that the results of this

study suggest that there are indeed some distinct features in the epidemiology of HCV

infection and in the management of the disease among Manitoba's First Nations

populations. Hence, the results of this study enhanced our understanding of the

epidemiology as well as of the diagnostic and therapeutic resource :utllization in both FN

and non-FN persons with CHC, and now additional work can be done in order to further

assess the differences and to develop strategies (if needed) to minimize these differences.

I would suggest that the next project in the research programme dedicated to studying

chronic hepatitis C in Manitoba, based on the Hepatitis C Research Database completed

for the present study, would be to link it with the clinical data from the Viral Hepatitis
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Investigative Unit database and to examine the natural history of CHC in Manitoba in

greater depth. Also important would be a study of health care use and clinical outcomes

in persons with CHC who have comorbidities that may influence the natural history of

CHC and its clinical management, such as co-infections with HIV and HBV as well as

alcohol abuse - all factors known to affect the progression of the disease. The study

would compare these issues with regard to the differences between FN and non-FN

persons with CHC. An in-depth look into HCV-related care in various demographic

goups as well as a study of the association between HCV infection and other chronic

conditions (diabetes mellitus, hypercholesterolemia, etc) and comparing the

epidemiology of such conditions in non-infected controls are some of the other themes

which it would be fruitful to look into further within the context of the viral hepatitis

research program developed by the candidate. Overall, the present study (and the further

research outlined here which utilizes the Hepatitis C Research Database) not only

enhances our understanding of the epidemiology, natural history, and health services

utilization associated with CHC in Manitoba's First Nation and non-First Nation

populations, but are also essential for designing specif,rc public health programmes

related to HCV infection prevention and care. Finally, this study contributes to research

on aboriginal health, to which the Canadian scientific community is strongly committed.
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CountrÍes in the WHO African Region

- Algeria
- Angola
- Benin
- Botswana
- Burkina Faso
- Burundi
- Cameroon
- Cape Verde
- Central African
Republic
- Chad
- Comoros
- Congo
- Côte d'Ivoire
- Democratic Republic
of the Congo
- Equatorial Guinea

- Eritrea
- Ethiopia
- Gabon
- Gambia
- Ghana
- Guinea
- Guinea-Bissau
- Kenya
- Lesotho
- Liberia
- Madagascar
- Malawi
- Mali
- Mauritania
- Mauritius
- Mozambique
- Namibia

- Niger
- Nigeria
- Rwanda
- Sao Tome and Principe
- Senegal
- Seychelles
- Sierra Leone
- South Africa
- Swaziland
- Togo
- Uganda
- United Republic of
Tanzania
- Zambia
- Zimbabwe
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Countries in the WHO Region of the Americas

Countries in WHO South-East Asia Region

- Antigua and Barbuda
- Argentina
- Bahamas
- Barbados
- Belize
- Bolivia
- Braztl
- Canada
- Chile
- Colombia
- Costa Rica
- Cuba
- Dominica

- Bangladesh
- Bhutan
- Democratic People's
Republic of Korea

- India
- Indonesia
- Maldives
- Myanmar

\ryHO European Region

- Dominican Republic
- Ecuador
- El Salvador
- Grenada
- Guatemala
- Guyana
- Haiti
- Honduras
- Jamaica
- Mexico
- Nicaragua
- Panama
- Paraguay

- Greece
- Hungary
- Iceland
- Ireland
- Israel
- Italy
- Kazakhstan
- Kyrgyzstan
- Latvia
- Lithuania
- Luxembourg
- Malta
- Monaco
- Montenegto
- Netherlands
- Norway
- Poland
- Portugal
- Moldova

- Peru
- Saint Kitts and Nevis
- Saint Lucia
- Saint Vincent and the
Grenadines
- Suriname
- Trinidad and Tobago
- United States of
America
- Uruguay
- Venezuela

- Nepal
- Sri Lanka
- Thailand
- Timor-Leste

- Romania
- Russian Federation
- San Marino
- Serbia
- Slovakia
- Slovenia
- Spain
- Sweden
- Switzerland
- Tajikistan
- The former Yugoslav
Republic of Macedonia
- Turkey
- Turkmenistan
- Ukraine
- United Kingdom
- Uzbekistan

Countries in the

- Albania
- Andorra
- Armenia
- Austria
- Azerbaljan
- Belarus
- Belgium
- Bosnia and
Herzegovina
- Bulgaria
- Croatia
- Cyprus
- Czech Republic
- Denmark
- Estonia
- Finland
- France
- Georgia
- Germany
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Countries in the WHO Eastern Mediterranean Region

- Afghanistan
- Bahrain
- Djibouti
- Egvpt

of)
- ];aq
- Jordan

- Kuwait
- Lebanon
- Libyan Arab
Jamahiriya

- Oman
- Pakistan
- Qatar

- Saudi Arabia
- Somalia
- Sudan
- Syrian Arab Republic
- Tunisia
- United Arab Emirates
- Yemen

- Iran (Islamic Republic - Morocco

Countries in the WHO Western Pacifïc Region

- Australia - Malaysia - Philippines
- Brunei Darussalam - Marshall islands - Republic of Korea
- Cambodia - Micronesia (Federated - Samoa
- China States of) - Singapore
- Cook Islands - Mongolia - Solomon Islands
- Frji - Nauru - Tonga
- Japan - New Zealand - Tuvalu
- Kiribati - Niue - Vanuatu
- Lao People's - Palau - Viet Nam
Democratic Republic - Papua New Guinea
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APPENDIX 2.

Item

Liver
biopsy

*D/P code

P

501 I

5012

5013

50r4

HAV

Closed (percutaneous) fneedle] biopsy of liver

Open biopsy of liver / V/edge biopsy

Transj ugular liver biopsy

Laparoscopic liver biopsy

CODES FOR VARIOUS HEPATITIS C-RELATED CONDITIONS

Hospital abstracts

D
0700

070r

description

Viral
hepatitis
B

0702

07020

0702t

07022

07023

0703
07030

Viral hepatitis A with hepatic coma

Viral hepatitis A without mention of hepatic coma
Viral hepatitis B with hepatic coma:

- acute or unspecified, without mention of
hepatitis delta

- acute or unspecified, with hepatitis delta
- chronic, without mention of hepatitis delta
- chronic, with hepatitis delta

Viral hepatitis B w/out mention of hepatic coma
- acute or unspecified, without mention of
hepatitis delta

- acute or unspecified, with hepatitis delta
- chronic, without mention of hepatitis delta
- chronic, with hepatitis delta

UJo
oo

D

code
3456

3457

Needle biopsy

Open needle biopsy, when exposed at other
operation

Excisional open biopsy when exposed at
other operation

Transiugular liver biopsv

Physicians tariffs

3459

3458

description

070*

070*

Viral hepatitis

Viral hepatitis



07031

07032

07033

07042

Active hepatitis B disease with hepatic coma
Hepatitis delta with hepatitis B carrier state

Hepatitis delta without mention of active hepatitis
B disease or hepatic coma

Hepatitis B carrier

07052

v026r

Viral
hepatitis
C

0704r

07044

0705 I

07054

0707

07070

0707t

Y0262

Acute hepatitis C with hepatic coma

Chronic hepatitis C with hepatic coma

Acute hepatitis C without mention of hepatic coma

Chronic hepatitis C without mention of hepatic
coma

Unspecified viral hepatitis C

Unspecified viral hepatitis C without hepatic
coma; Unspecified viral hepatitis C not otherwise
specified (NOS)

Unspecified viral hepatitis C with hepatic coma

Hepatitis C carrier

D

UJ

\c)

070* Viral hepatitis



Item

HEV

D/P

EBV/CM
V

D

code

07043

07053

D

Hepatitis E with hepatic coma

Hepatitis E without mention of hepatic coma

Other
viral
hepatitis

Hospital abstracts

075.xx

0785

Epstein-Barr virus

Cytomegaloviral disease

description

07049

07059

0706

0709

D

Other specified viral hepatitis with hepatic coma

Other specified viral hepatitis without mention of
hepatic coma

Unspecified viral hepatitis with hepatic coma

Unspecified viral hepatitis without mention of
hepatic coma

Cirrhosis

Hepatic
coma

()J

D s715

D

code

070*

5722

Cirrhosis of liver without mention of alcohol

Physicians tariffs

Viral hepatitis

Hepatic coma; Hepatic encephalopathy;
Hep atocerebral intoxication; Portal-systemic
encephalopathy

description

577f Chronic liver disease and cirrhosis



Item

Portal
HTN

D/P

D

code

P

HRS

5723

391

Hospital abstracts

Ascites

Portal hvoertension

D

Intra-abdominal venous shunt (mesocaval;
portacaval; portal vein to inferior vena cava;
splenic and renal veins; transjugular intrahepatic
portosvstemic shunt [IPS)

D

5724

descrintion

P

7895

Heoatorenal svndrome

5491

Ascites

D

Varicies

4560

4561

4562

Paracentesis (percutaneous abdominal drainage)

UJ

Esophageal varices with bleeding

Esophageal varices without bleeding

Esonhaseal varices in diseases classified elsewhere
4223
4233
44t3
45t3

429r

P

code

Endoscopic excision or destruction of lesion or
tissue of esophagus; Control of esophageal
bleeding by endoscope, Esophageal varices by
endoscope; Injection ofesophageal varices by
endoscope

Lieation of esophaeeal varices

2538

7264

Physicians tariffs

Shunt porto-caval

T.I.P. S (Transjugular intra-hepatic
portosvstemic shunt)

descrintion

3s88

3590

Other symptoms of abdomen and pelvis

Abdominal paracentesis,
-initial
-subsequent

3065

3004

Esophagoscopy with injection of varices or
band ligation

Hemostasis G. I. Tract by any endoscopic
method or technique (e.9., cautery,
iniection. bandine)



Item

Alcoholic
Liver
Disease

D/P code

s7I0

sTtl

5712

5113

LD: other
seouelae

D

Alcoholic fatty liver

Acute alcoholic hepatitis
Acute alcoholic liver disease

Alcoholic cirrhosis of liver;

Alcoholic liver damage, unspecified

Hospital abstracts

D 5728

descrintion

1 sso

r552

v1007
D

Other sequelae of chronic liver disease

HCC

Malignant neoplasm of liver, primary

Liver, not specified as primary or secondary

Personal historv of malimancv - Liver

(,
N)

502

5022

503

5029

s094

P

Local excision or destruction of liver tissue or
iesion

Partial hepatectomy

Lobectomy of liver

Other destruction of lesion of liver (Cauterization
of hepatic lesion, Enucleation of hepatic lesion)

Other iniection of therapeutic substance into liver

code

Physicians tariffs

descrintion

572*

I 55*

Liver abscess and sequelae of chronic liver
disease

3464
3494
3492
3491

3030

3496

3497

Malignant neoplasm of liver and
intrahepatic bile ducts

Partial hepatectomy
hepatic lobectomy left
hepatic lobectomy right
tri-segmentectomy

Injection into one or more of the following-
metastases, nodes, masses, or celiac plexus

Radiofrequency ablation of single liver
tumor

Ablation of a second or subsequent tumor



Item

Other
liver
diseases

D/P code

573.xx

5730

573L

5732

5733

5734

5738

5739
5719

D

Other disorders of liver

- Chronic passive congestion of liver

- Hepatitis in viral diseases classified elsewhere
(Excludes: viral (070.0-070.9)

- Hepatitis in other infectious diseases

- Hepatitis, unspecified; Toxic hepatitis

- Hepatic infarction

Other specified disorders of liver; hepatoptosis

Unspecified disorder of liver
Unspecified chronic liver disease w/out mention of
alcohol

llospital abstracts
descrintion

Fatty
Liver

Biliary
cirrhosis

L))

UJ

D 5718

D

code

5716

Chronic yellow atrophy (liver)
Fatty liver. without mention of alcohol

s73

Phvsicians tariffs

Chronic nonsuppurative destructive cholangitis
Cirrhosis: cholangitic; cholestatic

Other disorders of liver

description



Item D/P

Liver
transplant

code
88780
*

v427

v4983

v5844

99682

D

Surgical operation with transplant of whole organ
(heart; kidney; liver)

Liver transplant

Awaiting organ transplant status

Aftercare following organ transplant

Complications of transplanted Liver

Hospital abstracts

P

descrintion

505

505 1

5059

s092

Chronic
hepatitis

Liver transplant

Auxiliary liver transplant

Other transplant of liver

Extracorooreal heoatic assistance

D 57T4

57t40

57t41

57t49

À
SBP

Chronic hepatitis

Chronic hepatitis, unspecified

Chronic persistent hepatitis

Other Chronic hepatitis:
Active; Aggressive Recurrent hepatitis

code

D

Phvsicians tariffs

56723 Other suppurative p eritonitis

description

LJver dialvsis)



Item

HIV/
AIDS

D/P

D

code
042

Alcohol
abuse

Human immunodeficiency virus IHIV] disease
Acquired immunodeficiency syndrome (AIDS)
AIDS-like syndrome
AlDS-related complex (ARC)
HIV infection, symptomatic
Human immunodeficiency virus type 2IHIV-Z1
Asymptomatic HIV infection status

07953
v08

Hosnital abstracts

Diabetes
mellitus

303.xx
29T.xx
3050
2918
2919

D

descrintion

*D - Diagnosis
P- Procedure

Alcohol dependence syndrome
Alcohol-induced mental disorders
Alcohol abuse
Other specifi ed alcohol-induced mental disorders
Unspecified alcohol-induced mental disorders

D 250.xx

UJ

Diabetes mellitus

code
Physicians tariffs

303
291

descrintion

Alcohol dependence syndrome
Alcohol-induced mental disorders

250 Diabetes mellitus



APPENDIX 3 ICD-q-CM DISEASES AND INJURIES TABULAR INDEX

1. TNFECTTOUS AND PARASTTTC DiSEASES (001-139)

2. NEOPLASMS (140-239)

3. ENDOCRINE, NUTRITIONAL AND METABOLIC DISEASES, AND IMMLINITY
DISORDERS (240-279)

4. DiSEASES OF THE BLOOD AND BLOOD-FORMTNG ORGANS (280-289)

5. MENTAL DTSORDERS (290-319)

6. DTSEASES OF THE NERVOUS SYSTEM AND SENSE ORGANS (320-389)

7. DTSEASES OF THE CTRCULATORY SYSTEM (390-4s9)

8. DTSEASES OF THE RESPTRATORY SYSTEM (460-519)

9. DTSEASES OF THE DIGESTIVE SYSTEM (520-s79)

10. DISEASES OF THE GENTTOURTNARY SYSTEM (580-629)

1 1. COMPLICATIONS OF PREGNANCY, CHILDBIRTH, AND THE PUERPERILIM
(630-67e)

12. DTSEASES OF THE SKrN AND SUBCUTANEOUS TTSSUE (680-709)

13. DISEASES OF THE MUSCULOSKELETAL SYSTEM AND CONNECTIVE
TrssuE (710-739)

14. CONGENTTAL ANOMALTES (740-759)

1s. CERTATN CONDTTTONS ORTGTNATTNG rN THE PERTNATAL PEzuOD (760-
77e)

i6. SYMPTOMS, SIGNS, AND ILL-DEFINED CONDITIONS (780-799)

17. iNJtrRY AND POTSONTNG (800-999)

SIIPPLEMENTARY CLAS SIFICATION OF FACTORS INFLIIENCING HEALTH
STATUS AND CONTACT V/rTH HEALTH SERVTCES (V01-V89)

SIIPPLEMENTARY CLASSIFICATION OF EXTERNAL CAUSES OF INJLIRY AND
POTSONTNG (E800-E999)
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Appendix 4 Measuring First Nations well-being: CWB Index

Vlctorlä

MEA$URIHG 
'¡{ELL€EINS 

lN FIRST HÀTlOllS COMM UHlTlES; lHE COMMUNIIYWELL"SEING (CWB} ltttEX

CAI\¡ADA
CWB Levels

* ¡¡olÉlilse3Ê {gq)
i) AH.agÈ (3SôÌ

Y g*1ür¡oÈtaÊE (9â¡

?üa trù iÍ,ì L¡ld¡ Èr Èb :oIû¡ d r!{ ¡lxi & s {d Ld* ùúd¡ dß C/€ rr:4'
fú ã r¿ Êllr!: ¡ñ è¡rd¡ sl)têt\:Udix', ¡{ &1, t1v4.
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