CLINICAL TRIALS AND OBSERVATIONS

Mortality rates and causes of death among all HIV-positive individuals
with hemophilia in Canada over 21 years of follow-up

Donald M. Arnold, Jim A. Julian, and Irwin R. Walker, for the Association of Hemophilia Clinic Directors of Canada

Many individuals with hemophilia were
infected with human immunodeficiency
virus (HIV) in the early 1980s through
contaminated blood products. Most also
were co-infected with hepatitis C virus
(HCV). Deaths among the entire cohort of
HIV-positive hemophiliacs in Canada up
to 2003 are described. Using registry data,
we analyzed Kaplan-Meier survival curves,
determined the effect of age at HIV sero-
conversion on mortality, and described
cause-specific proportional mortality pat-
terns over time. Of 2427 Canadians with

hemophilia, 660 (27.2%) were HIV-
positive, of whom 406 (61.5%) died. In
contrast, 114 (6.5%) deaths occurred in
HIV-negative controls. Median age at HIV
seroconversion was 20 (range, < 1-67
years), and median survival was 15.0
years (95% confidence interval, 13.6-16.4
years). Younger age at HIV seroconver-
sion was associated with improved sur-
vival; however, this finding was not ex-
plained by differences in causes of death
across age groups. Following the intro-
duction of highly active antiretroviral

therapy, the proportion of deaths due to
acquired immune deficiency syndrome
has decreased, while the proportion of
deaths due to liver disease has increased.
There were 1134 HCV-positive individu-
als, of whom only 444 (39.2%) were also
HIV-positive. Liver disease is a growing
health concern among many hemophili-
acs, not only those who are HIV-positive.
(Blood. 2006;108:460-464)
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Introduction

During the early 1980s, many patients with severe hemophilia
became infected with human immunodeficiency virus (HIV) through
contaminated plasma-derived clotting factors. Soon thereafter,
acquired immune deficiency syndrome (AIDS) became the domi-
nant cause of death in this population, increasing multifold the
overall death rate. In the mid-1980s, transfusion-transmitted
HIV ceased with the introduction of virally inactivated factor
concentrates. Thus, individuals who were infected during this
time period, mostly between 1982 and 1985, form a unique
cohort of HIV-infected patients with a well-defined time of
seroconversion.

The rates and causes of death in HIV-infected individuals with
hemophilia have been previously documented from other national
registries,'”” and data from Canada have been reported up to
1995.89 The death rate increased steadily during the late 1980s
before the introduction of antiretroviral therapy, reached a peak
from 1991 to 1993, and then appeared to decrease thereafter.” The
major causes of death have been due to AIDS and HIV-related
complications, and liver failure and hepatoma as a result of
co-infection with hepatitis C (HCV).

The objectives of the current study were to update survival
trends among HIV-positive individuals with hemophilia in Canada
up to December 2003 and to describe the causes of death among
this cohort. We examined the relative contribution of liver disease

to the overall mortality and the relationship between age at time of
HIV seroconversion and death.

Patients, materials, and methods
The Canadian Hemophilia Registry

The Canadian Hemophilia Registry (CHR)!? is a registry of all individuals
with hereditary bleeding disorders in Canada and, with permission from the
Association of Hemophilia Clinic Directors of Canada, was used as the
source of data for this study. Every individual with hemophilia is registered
in 1 of the 24 Canadian Hemophilia Treatment Centres (HTCs), which
coordinates the care and provision of factor concentrates for these
individuals. Health status and demographic data obtained by the HTC on all
individuals with hemophilia are recorded and maintained in the CHR. Data
are both anonymous and confidential. The registry data are kept on a secure
server at McMaster University in Hamilton, ON, and approval for this study
and for all registry procedures was obtained from the institutional research
ethics board of Hamilton Health Sciences. Access to the data is available
only with permission from the director of the registry and the developer.
HTCs have been providing data prospectively to the CHR since the
formation of the registry in 1989, and at that time HTCs also provided
retrospective data back to 1980. Data are updated regularly and reconciled
annually against current HTC census and demographic data. The registry
has been validated and has been shown to represent the entire Canadian
hemophilia population.!! Individuals with severe hemophilia had factor
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levels less than 1% of normal; moderate, between 1% and 5%; and mild,
between 5% and 35%.

Period of follow-up: 1982 to 2003

The beginning of the observation period was pragmatically set to 1982 to
represent the start of HIV infection in all patients, although the exact date of
HIV transmission was not known in all cases. This time period is consistent
with the first descriptions of AIDS in individuals with hemophilia in both
the United States and Canada!>!> and with the rapid rise in the prevalence
of HIV seropositivity among individuals with severe hemophilia.'® In 1985,
viral inactivation of blood products was introduced, marking the end of the
period during which individuals were infected by blood products. This
study was conducted in 2004 after all 24 HTCs had reconciled data to
December 2003, the end of the follow-up period.

HIV-negative controls

A cohort of HIV-seronegative individuals with hemophilia also was
examined, consisting of all patients in the database with dates of birth in the
same range as the HIV-infected patients (between October 1915 and
May 1985).

Case definitions

The cause of death was attributable to AIDS when opportunistic infection or
other AIDS-defining illness was present. Deaths due to infections excluded
opportunistic or other AIDS-defining infections.

Statistical analysis

Overall survival was estimated and summarized using Kaplan-Meier
methods. Tests comparing survival between groups defined by their age at
the time of seroconversion (ie, < 16, 16-24, 25-34, > 34) were conducted
using a log-rank test. The latest of either January 1, 1980 or the date of birth
was used as each patient’s entry date. The exit date was either the date of
death or the end of the follow-up period (December 31, 2003), whichever
occurred first. All deaths occurring between 1982 and 2003 were included.
Since only the year of death was collected in the CHR, the month and day
were imputed as June 30. For categorical data, exact permutation tests for
association were used, and for trends over age groups, the Kruskal-Wallis
test was used. For cause-specific proportional mortality patterns over
calendar time, logistic regression was employed. All tests were 2-sided, and
the significance level was set at 1%. SAS version 9.1 (SAS Institute; Cary,
NC) and StatXact version 6.3 (Cytel Software; Boston, MA) were used for
the statistical analysis.

Results
Characteristics of individuals with hemophilia in Canada

The CHR received data on 3307 males with hemophilia, including
2721 (82.3%) with hemophilia A and 586 (17.7%) with hemo-
philia B. Of all subjects, 1111 (33.6%) had severe, 546 (16.5%)
had moderate, and 1635 (49.4%) had mild factor deficiency. In
15 cases (0.5%), hemophilia severity was unknown. Of the 3307
subjects, 540 (16.3%) had died and 172 (5.2%), mostly with mild
hemophilia, were lost to follow-up. At the time of analysis,
inhibitors to factor VIII or factor IX were present in 114 (preva-
lence, 3.4%), representing 7.7% of all individuals with severe
hemophilia and 9.0% of individuals with severe factor VIII
deficiency. There were 663 subjects (20.0%), living and deceased,
infected with HIV, most (70.9%) of whom had severe hemophilia.
Three HIV-seropositive individuals were excluded because they
were infected before immigrating to Canada. Of 660 HIV-positive
subjects, 622 (94.2%) had hemophilia A, and 38 (5.8%) had
hemophilia B. Of the 458 HIV-positive subjects tested for HCV,
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442 (96.5%) were positive. Overall, the follow-up of the HIV-
positive cohort was 99.5%.

Comparison of HIV-negative and HIV-positive cohorts

A number of important characteristics of HIV-positive individuals
(n = 660) differed significantly from those in the HIV-negative
comparison group (n = 1767) as shown in Table 1. Only median
age and the proportion with inhibitors were similar. Compared with
HIV-negative controls, a higher proportion of HIV-positive individu-
als died during the follow-up period (61.5% vs 6.5%, P < .001);
had hemophilia A (94.2% vs 78.3%, P < .001); had severe
hemophilia (71.2% vs 15.6%, P < .001) and were co-infected with
HCV (67.3% vs 36.1%, P < .001). Overall, 1801 (74.2%) HIV-
positive and HIV-negative individuals were tested for HCV.

Overall survival and causes of death

Median survival of the HIV-positive group was 15.0 years (95%
confidence interval, CI: 13.6-16.4), while the median survival for
the HIV-negative group has not been reached (> 20 years), as
shown in Figure 1. Total deaths and deaths due to liver disease (per
100 person-years) among HIV-positive individuals are shown in
Figure 2. The overall death rate increased steadily from 0 (95% CI:
0-0.5) in 1982 to 12.4 (95% CI: 9.8-15.6) in 1993, and then
declined, reaching a plateau of 3 to 4 deaths per 100 person-years
from 1998 on. In a logistic regression model, the proportional odds
of hepatic deaths increased by 13% per year (P < .001). Causes of
death among HIV-positive individuals are summarized in Table 2.
The most common primary cause of death was AIDS (283; 69.7%),
followed by liver failure (47; 11.6%), bleeding (18; 4.4%), and
non—-AIDS-defining infections (17; 4.2%). There were 10 suicides
(2.4%) in this cohort. Twenty-seven additional patients had liver
disease listed as a secondary or contributing cause of death; thus,
liver disease was the primary or contributory cause of death in 74
(18.2%) individuals. When separated into 2 follow-up periods,
before (1982-1997) and after (1998-2003) the adoption of highly

Table 1. Characteristics of all HIV-positive individuals
and HIV-negative controls from the Canadian Hemophilia
Registry (1982-2003)

Characteristic HIV-positive HIV-negative P
No. 660 1767
Median age, y (range) 18 (< 1-64) 17 (< 1-64) .9
Patient status, no. (%) < .001
Active 249 (37.3) 1513 (85.6)
Deceased 406 (61.5) 114 (6.5)
Left Canada 2(0.3) 28 (1.6)
Lost to follow-up 3(0.5) 112 (6.3)
Factor deficiency, no. (%)
Hemophilia type < .001
Hemophilia A 622 (94.2) 1384 (78.3)
Hemophilia B 38 (5.8) 383 (21.7)
Severity < .001
Mild (5%-35%) 84 (12.7) 1195 (67.6)
Moderate (1%-5%) 105 (15.9) 287 (16.3)
Severe (< 1%) 470 (71.2) 276 (15.6)
Unknown 1(0.2) 9(0.5)
Inhibitors 7
Without inhibitors 644 (97.6) 1717 (97.2)
With inhibitors 16 (2.4) 50 (2.8)
HCYV serostatus, no. (%) <.001
HCV-positive 444 (67.3) 690 (36.1)
HCV-negative 16 (2.4) 651 (36.8)
HCV-unknown 200 (30.3) 426 (24.1)
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Figure 1. Kaplan-Meier survival curves of HIV-positive (n = 660) and HIV-
negative (n = 1767) individuals with hemophilia in Canada (1982-2003).

active antiretroviral therapy (HAART), the distribution of cause-
specific deaths were significantly different (P < .001). In the
post-HAART period, deaths due to liver disease increased, while
deaths due to AIDS decreased.

Table 3 compares the causes of death in the HIV-positive and
HIV-negative cohorts. The proportion of deaths due to AIDS, liver
disease, and infection were higher among HIV-positive individuals;
however, deaths from bleeding, cancer, and cardiovascular causes
were proportionally higher in the HIV-negative cohort, most likely
a result of their low risk of dying from AIDS. Of patients with
inhibitors, 27 (41.0%) died, including 16 who were HIV-positive;
the causes of death were bleeding (n = 10), AIDS (n = 6), liver
failure (n = 3), cardiovascular disease (n = 2), and other (n = 6).
Of the 43 patients with bleeding as the primary cause of death, 10
had inhibitors, including one who was HIV-positive.

HCV-positive individuals

There were 1134 HCV-positive individuals, of whom 444 (39.2%)
were co-infected with HIV. There were 267 HCV-positive individu-
als who died, of whom 207 (77.5%) were HIV-positive and 58
(21.7%) were HIV-negative. In 2 (0.8%) patients, HIV status was
unknown. Thus, 207 of 444 (46.6%) co-infected individuals died
compared with 58 of 712 (8.1%) HCV-positive/HIV-negative
individuals. Liver disease was the cause of death in 39 (8.8%) co-
infected patients and 8 (1.1%) HCV-positive/HIV-negative patients.

Age at HIV seroconversion

Younger age at the time of HIV seroconversion was a strong
predictor of overall survival (P < .001, log-rank test) as shown in
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Figure 2. Total deaths and deaths due to liver disease per 100 person-years
among all HIV-positive individuals with hemophilia in Canada (1982-2003). Most
individuals (96.5% of those tested) were co-infected with hepatitis C. Unshaded
areas represent deaths due to liver disease.
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Table 2. Frequency (percent) of primary causes of death among all
HIV-positive individuals with hemophilia in Canada by year of death
before (1982-1997) and after (1998-2003) the adoption of highly
active antiretroviral therapy

Year of death, no. (%)*

Cause of death* 1982-1997 1998-2003 All
AIDS 256 (74.6) 27 (42.9) 283 (69.7)
Liver disease 30 (8.7) 7 (27.0) 47 (11.6)
Bleeding 12 (3.5) 6 (9.5) 18 (4.4)
Infection 14 (4.1) 3(4.8) 17 (4.2)
Unknown 5(1.5) 6 (9.5) 11 (2.7)
Suicide 7 (2.0) 3(4.8) 10 (2.5)
Accidental 10 (2.9) 0 (0.0) 10 (2.5)
Cancer 4(1.2) 0 (0.0) 4(1.0)
Cardiovascular 2 (0.6) 1(1.6) 3(0.7)
Other 3(0.9) 0(0.0) 3(0.7)
All causes 343 (100) 63 (100) 406 (100)

*Exact 2-sided test of association, P < .001.

Figure 3. Median age at seroconversion was 20 years (range,
< 1-67 years). There were 238 subjects (36.1%) under the age of
16; 192 (29.1%) between 16 and 24 years of age; 135 (20.5%)
between 25 and 34 years of age; and 95 (14.4%) older than 34 years
of age at the time of seroconversion. Causes of death for the entire
cohort and by age at seroconversion are summarized in Table 4.
The distribution of cause-specific deaths differed marginally over
the age groups but was not statistically significant (P = .038).
While the proportion of deaths due to liver disease seemed to
increase with age, this trend also was not statistically significant
(P =.22).

Discussion

This cohort, with a well-defined time of seroconversion, offers a
unique opportunity to study survival trends among HIV and HCV
co-infected individuals through a period of time when treatment for
HIV infection evolved from observation, to single-agent therapy, to
treatment combinations with HAART.

The death rate among HIV-infected individuals with hemophilia
in Canada reached a peak in 1993 and then subsequently declined

Table 3. Comparison of primary causes of death among
HIV-positive and HIV-negative individuals with hemophilia
in Canada (1982-2003)

Cause of death

HIV-positive, no. (%) HIV-negative, no. (%)

AIDS 283 (69.7) 2 (1.8)*
Liver diseaset 47 (11.6) 13 (11.4)
Bleeding# 18 (4.4) 25 (21.9)
Infection 17 (4.2) 4 (3.5)
Unknown 11 (2.7) 13 (11.4)
Suicide 10 (2.5) 4 (3.5)
Accidental 10 (2.5) 10 (8.8)
Cancer 4(1.0) 14 (12.3)
Cardiovascular 3(0.7) 20 (17.5)
Other 3(0.7) 9(7.9)
All causes 406 (100) 114 (100)

There were 660 HIV-positive and 1767 HIV-negative individuals, exact 2-sided
test of association, P < .001.

*Two patients died with AIDS-defining illness before the availability of HIV testing.

tFour patients in the HIV-positive group, and 3 in the HIV-negative group had
hepatoma.

1Ten bleeding deaths were in patients with inhibitors.
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Figure 3. Kaplan-Meier survival curves of all HIV-positive individuals (n = 660)
with hemophilia in Canada (1982-2003). Shown is the probability of survival over
time by age at time of seroconversion (in 1982).

following the introduction of effective antiretroviral therapy. The
death rate began to plateau as of 1999, albeit at a rate higher than in
the pre-HIV era. This excess mortality was due largely to the
relative increase in the number of non—AIDS-related deaths, in
particular, deaths due to liver disease.

Recent data from other national hemophilia registries have
shown a similar increase in the proportion of deaths due to liver
disease and other non—-AIDS-related deaths.*® Our cohort, with
more than 21 years of follow-up, lends support to the importance of
liver disease as an ongoing cause of morbidity and mortality in this
cohort of HIV and HCV co-infected individuals with hemophilia.
With the introduction of HAART in Canada between 1995 and
1997,'7 overall mortality and deaths due to AIDS has de-
creased,'®!” while deaths due to liver disease have increased. Liver
disease may soon dominate as the most important cause of death
among HIV-positive patients with hemophilia. Moreover, HCV-
induced liver disease has been shown to progress more rapidly in
HIV-infected individuals, even with effective antiretroviral
therapy.?>-?3 The reasons for this synergy remain poorly under-
stood; however, the impact of social barriers to effective treat-
ments, toxicities of therapies, and delayed immune reconstitution*
require further investigation. The relative increase in deaths due to
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liver disease, and the likelihood that this trend will be maintained or
even increase over time, makes it imperative that treatment of HCV
be considered in all cases. Our data suggest that liver disease is
becoming a health priority for all hemophiliacs with HCV, not only
those who are HIV-positive. This is mainly because the proportion
of patients with HCV infection who are HIV-negative has increased
(since many HIV-positive individuals have died) to 72%, and they
have survived long enough for liver disease to progress, even if at a
slower pace than in HIV-positive individuals.

We found that younger age at HIV seroconversion was associ-
ated with improved survival. The disease-attenuating effect of age
has been demonstrated previously in a cohort study of HIV-positive
subjects who were infected before the widespread use of HAART?
and is consistent with findings from other studies of individuals
with hemophilia and transfusion recipients.?®? In fact, in a
meta-analysis of individual patient data from 38 HIV cohort
studies, the effect of age on disease progression was noted to be
even more pronounced among individuals with hemophilia com-
pared with other exposure categories.”® The authors hypothesized
that the age effect was likely the result of HCV co-infection and
liver-related deaths; however, we were unable to show a significant
difference in the distribution of deaths by cause (including liver
disease) across age categories at the time of seroconversion. We
speculate that poor immune reconstitution and attenuated response
to HAART in older individuals may contribute to the disease
modifying effect of age,** although the precise mechanism has not
yet been fully explained.

A limitation of this study is that patients sometimes died at a
distance from the clinic while under the care of another physician.
Attempts to secure death certificates or hospital discharge summa-
ries were unsuccessful in some cases, and the cause of death had to
be determined from background clinical history together with
verbal information obtained from the treating physician. Another
limitation was the HIV-negative cohort used as a control group in
this study. We compared the death rate and causes of death of
HIV-positive hemophiliacs with a cohort of HIV-negative hemophili-
acs born in the same era (before 1985); however, these groups were
not matched for the type and severity of hemophilia and the
frequency of HCV-positivity.

HIV-positive individuals with hemophilia in Canada have been
followed through the entire period of the HIV epidemic, receiving

Table 4. Frequency (percent) of deaths and causes of death among all HIV-positive individuals with hemophilia in Canada (1982-2003)

by age at time of HIV seroconversion (in 1982)

Age at seroconversion

Under 16 y 16-24y 25-34y More than 34 y All P

No. 238 192 135 95 660
Alive, no. (%) 131 (55.0) 81 (42.2) 34 (25.2) 8 (8.4) 254 (38.5) <.001*
Dead, no. (%) 107 (45.0) 111 (57.8) 101 (74.8) 87 (91.6) 406 (61.5)
Primary cause of death, no. (% of all deaths) .038t

AIDS 80 (74.8) 79 (71.2) 64 (63.4) 60 (69.0) 283 (69.7)

Liver disease 8(7.5) 10 (9.0) 17 (16.8) 12 (13.8) 47 (11.6)

Bleeding 4 (3.7) 6 (5.4) 6 (5.9) 2(2.3) 18 (4.4)

Infection 4 (3.7) 1(0.9) 7 (7.0) 5(5.8) 17 (4.2)

Unknown 4 (3.7) 5 (4.5) 2(2.0) 0 (0.0) 11 (2.7)

Suicide 5(4.7) 4 (3.6) 1(1.0) 0 (0.0) 10 (2.5)

Accidental 1(0.9) 5 (4.5) 1(1.0) 3(3.5) 10 (2.5)

Cancer 0(0.0) 0(0.0) 1(1.0) 3(3.5) 4 (1.0

Cardiovascular 0 (0.0) 1(0.9) 1(1.0) 1(1.2) 3(0.7)

Other 1(0.9) 0(0.0) 1(1.0) 1(1.2) 3(0.7)

*Exact 2-sided test for trend over age groups of the proportion who died.
tExact 2-sided test of association.
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whatever optimal therapy was available, from no specific therapy
in the early 1980s, to single-agent therapy, to combination HAART.
Despite the lack of modern therapy for much of the follow-up
period, the high rate of HCV co-infection, and the fact that about
15% of subjects died of causes not directly related to HIV infection,
38.5% of subjects have survived more than 20 years. Continued
documentation of survival trends and causes of death among
this cohort will provide important natural history data on HIV
infection in individuals with hemophilia and help guide the future
care of survivors.

Acknowledgments

Dr S. Haider and Dr F. Smaill provided valuable critique of the
manuscript. The clinic data managers maintained the currency of
data and assisted in quality assurance, with high levels of commit-
ment and accuracy. The Canadian Association of Nurses in
Hemophilia Care has supported the CHR since its inception.

BLOOD, 15 JULY 2006 - VOLUME 108, NUMBER 2

Computer software for the CHR was programmed by Cecilia
Stiles of MDT Software, Stoney Creek, ON, Canada. Adminis-
trative support was provided by the McMaster Transfusion
Research Program.

Appendix

AHCDC members include J. Davis, J. K. M. Wu, L. Vickars, M. Bond,
M. Delorme (British Columbia); M.-C. Poon, J. W. Y. Wu, B. Ritchie,
N. Dower (Alberta); B. McSheffrey, R. Card, K. Ali (Saskatchewan);
D. Houston, P. McCusker, S. Israels, M. Rubinger (Manitoba); R. Lohmann,
L. Jardine, I. Walker, A. Chan, M. Pai, B. Garvey, J. Teitel, M. Carcao,
V. Blanchette, P. James, M. Silva, D. Lillicrap, R. Klaassen, K.-H. Luke,
A. Tinmouth, P. Wells, D. Vergidis, K. Gill (Ontario); C. Demers,
S. Cloutier, G. Rivard, R. Winikoff, J. St-Louis, M. Warner, B. Whittemore,
J. Brossard, M. Lepine-Martin (Quebec); M. Scully, J. Hand (Newfound-
land); D. Barnard, M. Yhap, V. Price, S. Robinson (Nova Scotia);
R. Henderson (Prince Edward Island); S. Rubin, S. Dolan (New Brunswick).

References

1. Chorba TL, Holman RC, Strine TW, Clarke MJ, 12. Ehrenkranz NJ, Rubini JR. Pneumocystis carinii 22. Graham CS, Baden LR, Yu E, et al. Influence of
Evatt BL. Changes in longevity and causes of pneumonia complicating hemophilia A. J Fla Med human immunodeficiency virus infection on the
death among persons with hemophilia A. Am J Assoc. 1983;70:116-118. course of hepatitis C virus infection: a meta-
Hematol. 1994;45:112-121. 13. Gerstein HC, Fanning MM, Read SE, Shepherd analysis. Clin Infect Dis. 2001;33:562-569.

2. Eyster ME, Schaefer JH, Ragni MV, et al. Chang- FA, Glynn MF. AIDS in a patient with hemophilia 23. Rosenthal E, Poiree M, Pradier C, et al. Mortality
ing causes of death in Pennsylvania’s hemophili- receiving mainly cryoprecipitate. Can Med Assoc due to hepatitis C—related liver disease in HIV-
acs 1976 to 1991: impact of liver disease and ac- J. 1984;131:45-47. infected patients in France (Mortavic 2001 study).
quired immunodeficiency syndrome. Blood. 1992; 14. Jessamine AG, Baker MA, Doherty JM, et al. Ac- AIDS. 2003;17:1803-1809.

79:2494-2495. quired immunodeficiency disease syndromes in 24. Miller MF, Haley C, Koziel MJ, Rowley CF. Impact

3. Darby SC, Ewart DW, Giangrande PL, et al. Mor- Canada. Can Med Assoc J. 1982;127:1161-1163. of hepatitis C virus on immune restoration in HIV-
tality before and after HIV infection in the com- 15. Poon MC, Landay A, Prasthofer EF, Stagno S. ihfeCtEd patients who start highly active antiretro-
plete UK population of haemophiliacs: UK Hae- Acquired immunodeficiency syndrome with Pneu- viral therapy: a meta-analysis. Clin Infect Dis.
mophilia Centre Directors’ Organisation. Nature. mocystis carinii pneumonia and Mycobacterium 2005;41:713-720.
1995;377:79-82. avium-intracellulare infection in a previously 25. Time from HIV-1 seroconversion to AIDS and

4. Darby SC, Kan SW, Spooner RJ, et al. The im- healthy patient with classic hemophilia: clinical, death before widespread use of highly-active an-
pact of HIV on mortality rates in the complete UK immunologic, and virologic findings. Ann Intern tiretroviral therapy: a collaborative re-analysis:
haemophilia population. AIDS. 2004;18:525-533. Med. 1983;98:287-290. Collaborative Group on AIDS Incubation and HIV

5. Triemstra M, Rosendaal FR, Smit C, Van der 16. Ragni MV, Tegtmeier GE, Levy JA, et al. AIDS iutr_vw.al including the .CASCADE EU Conc_:erted
Ploeg HM, Briet E. Mortality in patients with he- retrovirus antibodies in hemophiliacs treated with ction: Concerted Action on SeroConversion to

! ; ) P AIDS and Death in Europe. Lancet. 2000;355:
mophilia: changes in a Dutch population from factor VIII or factor IX concentrates, cryoprecipi- 1131-1137 ’
1986 to 1992 and 1973 to 1986. Ann Intern Med. tate, or fresh frozen plasma: prevalence, sero- K ) i
1995;123:823-827. conversion rate, and clinical correlations. Blood. 26. Altisent G, Montoro JB, Ruiz |, Lorenzo JI. Long-
6. Katsarou O, Touloumi G, Antoniou A, et al. Pro- 1986;67:592-595. term s_u_rvwors_and_progressmn of human |mmu-.
) - L . nodeficiency virus infection. N Engl J Med. 1996;
gression of HIV infection in the post-HAART era 17. Beck EJ, Mandalia S, Gaudreault M, et al. The 334:1065-1066
among a cohort of HIV + Greek haemophilia pa- cost-effectiveness of highly active antiretroviral : ) )
tients. Haemophilia. 2005;11:360-365. therapy, Ganada 1991-2001. AIDS. 2004;18: 27. Darby SC, Ewart DW, Giangrande PL, Spooner
7. Quintana M, del Amo J, Barrasa A, et al. Progres- 2411-0418. RJ, Rizza CR. Importance of age at infection with
o ! ) y L L HIV-1 for survival and development of AIDS in UK
sion of HIV infection and mortality by hepatitis C 18. Mocroft A, Ledergerber B, Katlama C, et al. De- haemophilia population: UK Haemophilia Centre
infection in patients with haemophilia over 20 cline in the AIDS and death rates in the EuroSIDA Directors’ Organisation. Lancet. 1996;347:1573-
years. Haemophilia. 2003;9:605-612. study: an observational study. Lancet. 2003;362: 1579.

8. Effect of using safer blood products on preva- 22-29. 28. Goedert JJ, Kessler CM, Aledort LM, et al. A pro-
lence of HIV infection in haemophilic Canadians: 19. Porter K, Babiker A, Bhaskaran K, et al. Determi- spective study of human immunodeficiency virus
Canadian Hemophilia Clinic Directors Group. nants of survival following HIV-1 seroconversion type 1 infection and the development of AIDS in
BMJ. 1993;306:306-307. after the introduction of HAART. Lancet. 2003; subjects with hemophilia. N Engl J Med. 1989;

9. Walker IR, Julian JA. Causes of death in Canadi- 362:1267-1274. 321:1141-1148.
ans with haemophilia 1980-1995: Association 20. Bica |, McGovern B, Dhar R, et al. Increasing 29. Operskalski EA, Stram DO, Lee H, et al. Human
of Hemophilia Clinic Directors of Canada. mortality due to end-stage liver disease in pa- immunodeficiency virus type 1 infection: relation-
Haemophilia. 1998;4:714-720. tients with human immunodeficiency virus infec- ship of risk group and age to rate of progression

10. Canadian Hemophilia Registry. http://www. tion. Clin Infect Dis. 2001;32:492-497. to AIDS: Transfusion Safety Study Group. J Infect
ahcdc.ca. Accessed October 21, 2005. 21. DiMartino V, Rufat P, Boyer N, et al. The influ- Dis. 1995;172:648-655.
11. Walker |, Pai M, Akabutu J, et al. The Canadian ence of human immunodeficiency virus coinfec- 30. Egger M, May M, Chene G, et al. Prognosis of

Hemophilia Registry as the basis for a national
system for monitoring the use of factor concen-
trates. Transfusion. 1995;35:548-551.

tion on chronic hepatitis C in injection drug users:
a long-term retrospective cohort study. Hepatol-
ogy. 2001;34:1193-1199.

HIV-1-infected patients starting highly active anti-
retroviral therapy: a collaborative analysis of pro-
spective studies. Lancet. 2002;360:119-129.



