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Abstract

We studied the course of chronic HCV infections in a cohort of 222 persons with hemophilia
(PWH) and von Willebrand disease followed at our center since 1973. Twenty two (10%)
developed end stage liver disease (ESLD). Forty years after HCV infection, cumulative incidence
of ESLD was 12.3% and overall survival was 45.5%. Those who were infected with HCV only
(n=100) had a survival of 75.2%, while those infected with HIV (n=122) had a survival of 24%
(P<.001). Survivals were significantly longer for those infected with HCV at younger age (< 15
years) compared to those infected over age 30 years (P=0.014). Cause specific deaths for ESLD
and bleeding were 8.8% and 8.3% respectively. For HIV negative subjects, the annual hazard of
death from ESLD and bleeding was near zero for the first 10 years, and then rose slowly over the
next 20 years to 0.4/100py for ESLD and 0.2/100py for bleeding. Sixty subjects completed 79
treatment episodes. Sustained viral response rates increased from 7/21 (33%) between 1990-2001,
to 17/29 (58%) between 2002-2011, and to 27/29 (93%), since 2012 with the advent of the directly
acting antiviral agents. These results confirm the very slow ESLD progression rate in HIV negative
PWH. However, the risk of death from both ESLD and bleeding increases steadily with longer
duration of HCV infection. More aggressive surveillance to detect those with early fibrosis is
needed now that curative treatment is possible in >95% of individuals.
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Introduction

Virtually all persons with hemophilia (PWH) who received clotting factor concentrates prior
to the implementation of effective viral inactivation techniques by the mid 1980's became
infected with hepatitis C virus (HCV) [1-3]. Approximately 80% are estimated to have
developed chronic infections, and 20% of these are estimated to progress to cirrhosis. Those
with cirrhosis are at risk for hepatic decompensation and continued progression to end stage
liver disease (ESLD) [4]. In a report using meta-analysis and meta regression of 111
reported natural history studies, the overall estimated prevalence of cirrhosis 20 years after
infection was 16% [5], but estimates varied widely from a high of 34% for post transfusion
cohorts and 33% for tertiary-care liver clinics, to a low of 7% for community based cohorts
[6,7]. Once cirrhosis is established, hepatocellular carcinoma (HCC) develops at a rate of
1%to 4% per year [8,9]. Twenty-five to 30% of those with chronic HCV have been co-
infected with HIV [10,11]. Those who are HIV co-infected have a higher rate of liver
disease progression than those who are infected with HCV alone [11,12].

At the Hemophilia Center of Central Pennsylvania, we follow a cohort of PWH who were
infected with HCV more than 40 years ago [13]. Herein, we report the long term outcomes
and the response to HCV treatment in this group of individuals.

Patients and Methods

The subjects consisted of PWH and von Willebrand disease who have been followed
regularly in our comprehensive care clinic since 1973. The study was approved by the
institutional review board of the Penn State Hershey Medical Center and all participants
gave written informed consent. From the outset, information regarding the first exposure to
clotting factor concentrates and other blood products was recorded, and periodic evaluations
consisting of an interim history, physical examination, complete blood count, serum alanine
aminotransferase (ALT), hepatitis B surface antigen (HBsAQ), and hepatitis B antibody (anti
HBs) tests were performed at intervals of 6 months to 1 year, as previously described [14].
At each visit, serum and plasma samples were obtained and stored frozen at -20 to -70
degrees C. Tests for HIV antibody were initiated in 1984, for HCV antibody in 1990, for
HIV RNA in 1992, and for HCV RNA and HCV genotyping in 1992-1994. Fetal alpha
protein, serum bilirubin, alkaline phosphatase, albumin and prothrombin times were
performed yearly on HCV RNA positive patients, and abdominal ultrasound examinations
and/or CT scans were performed on those at high risk for cirrhosis. End stage liver disease
(ESLD) was defined as persistent ascites, bleeding esophageal varices, hepatic
encephalopathy, HCC or death excluding non-hepatic causes.

Study enrollment date was the first date that serum was collected with informed consent for
HIV or HCV testing. The vast majority of those found to have positive HCV antibody tests
were followed prospectively in the first Multicenter Cohort Study (MHCS-1) of participants
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with HIV infections from 1982 to 1999, and/or the second Multicenter Cohort Study
(MCHS -11) of participants with HCV infections from 2000 to 2007.

Dates of first exposure to cryoprecipitate (cryo) or plasma, or to clotting factor concentrates
given before December 31, 1987, were used to estimate duration of HCV infection. Dates
were self-reported at the time of study enrollment, and recorded at yearly visits on those
who were first exposed after enrollment. Those who received non-heated concentrates before
1987 (n=177) were assumed to have been infected at the date of their first exposure. If the
first concentrate exposure was after 1987, those who received cryo or fresh frozen plasma
(FFP) before that date (n=10) were estimated to have been infected at the midpoint between
date of first exposure and 1987. Those who received cryo or FFP but no non-heat treated
concentrate (n=35) were estimated to have been infected at the mid-point between that date
and December 31, 1987.

Imputed dates of HCV infection using two statistical methods termed EMS2D (expectation
maximization algorithm with smoothing in two dimensions) and method B used to estimate
individual infection dates were available for comparison on 65 subjects who participated in
the MHCS-I11 study between 2001 and 2005 [15].

Statistical methods

Results

Descriptive statistics were calculated to characterize the study cohort. Dates of first exposure
to cryo or plasma, or to clotting factor concentrates given before December 31, 1987, were
used to estimate the HCV infection date as described above. Survival rates after HCV
infection were estimated by Kaplan-Meier curves, and were compared between groups of
interest (e.g., HIV status, age groups) by log-rank tests. Survival time was censored at the
last clinical visit date or last known follow-up date for patients who dropped out of study,
and at 5/15/2015 for those still active in the study. Cause-specific survival analyses were
performed using competing risk methods. Cumulative incidence functions and kernel-
smoothed cause-specific hazard functions were estimated for deaths from HIV, liver failure,
bleeding and other causes, respectively. Cumulative incidence function measures the overall
probability of death from a specific cause in the presence of other competing causes. Cause-
specific hazard function represents the instantaneous rate of death due to a specific cause for
those who are still at risk. For simple interpretation, hazard rate at a particular time point is
described as the number of cases per 100 person years (i.e., the probability of the event at a
given year among persons who are free of that event at the beginning of that year).
Competing risk methods were also used to estimate the cumulative incidence of developing
ELSD with the non-hepatic death treated as competing risk event. Among patients who were
on treatments, sustained viral response rates were calculated as the number of successes over
the number of treatment episodes across three time periods (1990-2001, 2002-2011, after
2011).

246 subjects were identified as having been infected with HCV by HCV antibody testing at
the time of their yearly comprehensive care visits. Eight were excluded for IV drug use. On
initial testing, 16 (6.5%) were HCV RNA negative in the absence of treatment, and were
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assumed to have spontaneously cleared their virus. In 12/16 with retrospective samples
available for testing, HCV RNA had cleared in all but one within 1-2 years after the initial
infection [16]. After exclusion of these 24 patients, the study cohort was comprised of the
222 subjects with hemophilia or von Willebrand disease with transfusion-induced chronic
HCV infections acquired prior to 1988 and followed for 6,117 person years (py) (Table I).
122 were HIV+ and 100 were HIV-. 9 HIV+ and 1 HIV- were coinfected with hepatitis B.
Median ages were 29 yrs at enroliment and 45.9 yrs at the end of follow-up. Median
duration of HCV infection at last visit was 28 yrs, with an interquartile range of 19-35 yrs.
48 (22%) developed thrombocytopenia defined as a platelet count < 100K. 111 out of 222
subjects were deceased. Cause of death was HIV (58), ESLD (15) one of whom developed
hepatocellular carcinoma, bleeding (16), other (13) and unknown or missing (9).

72 subjects were active when data were censored as of 5/15/2015. 16 (22%) had
thrombocytopenia, 14 (19%) had evidence of advanced liver disease manifested by ESLD
(n=6), stigmata of cirrhosis and portal hypertension on CT scan (n=3), non-bleeding
esophageal varices (n=1), or prothrombin times > 3 sec above the upper limit of normal with
thrombocytopenia (n=4). 7 were HIV+ and 7 were HIV-.

22(10%) developed ESLD by 40 years after HCV infection date (Fig 1). Seven subjects had
liver transplants. Cumulative incidence was 12.3% for all subjects at 40 years since infection
(online supplementary material, Fig. 1). Cumulative incidence was 10.1% for HIVV+ (n=10)
and 13.4% for HIV- (n=12) subjects. 14/72 (19%) of active subjects had evidence of ESLD
or advanced liver disease on imaging or with laboratory evidence of thrombocytopenia with
impaired hepatic function as defined above.

Overall survival for the entire cohort of 222 subjects 40 years after HCV infection date was
45.5%. HIV positive subjects had a significantly shorter survival time than those who were
HIV negative ( online supplementary material, Fig. 2). Those who were infected with HCV
only had an overall survival of 75.2% 40 years after infection. This was comparable to the
40 year survival rate of 83% in the subset of 65 subjects in the MHCS II study with imputed
dates of infection (data not shown). Those who were co-infected with HIV had an overall
survival of only 24% at 40 years after HCV infection (P<.001)

Overall survivals were age dependent. Those infected under age 15 had a survival
probability of 92% at 40 years compared to 54% for those infected over age 30 (P=0.014)

(Fig 2).

Cause specific mortality—The cumulative incidence of deaths from HIV escalated
sharply during the early years of the HIV epidemic, and then leveled off after 35 years at
29% with the advent of active retroviral therapy (ART) in the mid-90s (Fig 3). Deaths from
ESLD continued to increase slowly but steadily during this time to 8.3% by 40 years after
HCV infection. Deaths from bleeding increased slightly faster to 8.8% by year 40. The trend
after 40 years of HCV infection was higher for deaths from bleeding than from ESLD,
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suggesting that bleeding deaths may have been confounded by the development of
thrombocytopenia secondary to portal hypertension.

The cumulative incidence of deaths from ESLD increased 10 years after HCV infection in a
similar pattern in both HIV negative and HIV positive subjects, reaching 8.1% and 7.8%
respectively by 40 years.

For the entire cohort, the annual hazard rate for deaths from HIV rose steeply to a peak of
0.015 cases per year (1.5/100py) by 20 years after HCV infection and dropped sharply to
0.002 (0.2/100py) by 40 years, while the rates for ESLD and bleeding rose more slowly and
then leveled off after 30 yrs to .003 (0.3/100 py) for ESLD and .004 (0.4/100py) for bleeding
(online supplementary material, Fig. 3).

For the HIV negative subjects, the annual hazard for death for ESLD and bleeding was near
zero for the first 15 yrs, and then rose slowly but steadily over the next 20 yrs, to 0.4 /100 py
for ESLD and 0.2/100 py for bleeding. This was not significantly different from the HIV
positive subjects by 30 yrs (data not shown).

Treatment response rates

60 of the 184 subjects who were found to be positive for HCV RNA when testing became
available in the early 1990s have completed 79 treatment episodes with one or more anti-
viral regimens. 51/60 eventually achieved a sustained viral response (SVR) with one or more
courses of therapy. Overall response rates were divided into three time periods - 1990-2001,
2002-2011, and 2012 through 5/21/15 (online supplementary material, Table 1). During the
first period, 7/21 (33%) achieved SVRs 6 mos following treatment to standard interferon
(IFN). During the second period, 17/29 (59%) achieved SVRs with pegylated interferon
(PEG IFN) alone or in combination with ribavirin (n= 15), or with an NS3a/4a protease
inhibitor in combination with PEG IFN and ribavirin (RBV) (n=1) Since 2012, 27/29 (93%)
including all 10 HIV positive subjects achieved SVRs 12 weeks following treatment with
one of the following direct acting antiviral (DAA) regimens.

1. NS3/4a protease inhibitor with PEG IFN and RBV

2 NS5b polymerase inhibitor with PEG IFV and RBV

3 Combination of NS3/4a protease inhibitor & NS5b polymerase inhibitor
4, Combination of NS5b polymerase inhibitor with RBV

5 Combination of NS5b polymerase inhibitor with NS5a inhibitor.

One responder received only PEG IFN plus RBV. One failure did not complete his
prescribed 12 week course of therapy. The other did not receive a DAA. All 27, including 3
with ESLD and all 10 HIVV+ subjects who completed the prescribed course of treatment
which included a DAA achieved SVRs with combination DAA therapy.

One hundred six of the 184 HCV RNA positive subjects were genotyped. Fifty-nine were
type |, 17 type 2, 23 type 3, 4 type 4 and 3 mixed genotypes. During the first period, 0/11
type 1 and 2/3 type 2/3 subjects achieved SVRs. During the second period, 6/14 (43% type 1
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and 9/11 (82%) type 2/3 had SVRs. During the most recent time period, all 20 genotype 1
subjects and all 6 type 2/3 who completed treatment had SVRs.

Discussion

The course of chronic HCV infections is highly variable [4]. Most persons have relatively
mild disease with slow progression over many years. However, progressive HCV infection
carries significant morbidity and mortality, and is a major cause of cirrhosis and ESLD
estimated to occur in 15-25% over 20 to 30 years of infection [5-9, 17-22]. Difficulties in
identifying suitable cohorts with recognized acute infections, and the long follow-up time
required to reach meaningful endpoints in untreated individuals are major barriers to
defining the natural history of chronic HCV infections.

The vast majority of acute HCV infections in persons with hemophilia occurred between
1965 and 1985 [15]. Although serological tests for HCV were not available until 1990-92,
individual infection dates can be reasonably estimated as the date of first exposure to blood
products prior to the advent of effective viral inactivation techniques in the mid-1980s. Since
many persons with hemopbhilia are followed at regular intervals at hemophilia treatment
centers throughout their lifetimes, this group of individuals presents a unique opportunity to
study the natural history of chronic HCV infections over several decades before effective
treatment modalities with the DAAs became available.

In our cohort of 222 persons with hemophilia followed since 1973, 22(10%) developed
ESLD. Cumulative incidence of ESLD was 12.3% and actuarial survival was 45.5% 40
years after HCV infection date. 122 HIV co-infected persons had a significantly shorter
survival of 24%, compared to the 75% survival in the 100 who were HIV negative. Survival
was significantly longer for those who were infected at a younger age for both HIV positive
and negative individuals. Longer survivals in those infected at a younger age have been
previously reported [10, 23-26].

For the overall cohort, the cumulative incidence of deaths from HIV escalated sharply during
the early years of the HIV epidemic, and then leveled off after 40 years at 29% with the
advent of combination therapy with antiretroviral agents in the mid-1990s. Deaths from
ESLD continued a slow steady increase during this time to 8.1% in the HIV negative group
and 7.8% in the HIV positive group by 40 years after HCV infection. Deaths from bleeding
increased even more to 8.8% by year 40.

The annual hazard rate for deaths from HIV rose steeply to a peak of 1.5/100py by 20 years
after HCV infection and then fell precipitously after 30 years, while the rates for ESLD and
bleeding rose more slowly and then leveled off after 30 years to 0.3/100 py for ESLD and
0.4/100py for bleeding. For the HIV negative persons, the annual hazard for death for ESLD
and bleeding was very low for the first 15 years, and then rose slowly but steadily to 0.4/100
py for ESLD and 0.2/100 py for bleeding by 30 years after infection. This pattern suggests
that bleeding may have been confounded by the development of thrombocytopenia
secondary to portal hypertension with progressive liver disease.
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Several cohort studies have described rates of development of cirrhosis and liver failure in
hemopbhiliacs infected with HCV for 20-30 years [10,23-29], but large studies of survival
with high quality data and rigorous documentation of infection followed 30 years or longer
are limited to two reports of the same cohort [10, 28]. In an international multicenter cohort
study of 687 untreated patients with chronic HCV infected between 1961 and 1990 and
followed until August 2005 at 2 hemophilia treatment centers in the UK and one in the
Netherlands [10], Posthower et al reported that the cumulative incidence of ESLD 35 years
after HCV infection was 11.5% in HIV negative patients, similar to our findings. However,
the cumulative incidence of ESLD in HIV positive patients was 35%, compared to only 10%
in our study. This discrepancy could be related to frequency of earlier HIV-related deaths in
our cohort, selection criteria, or sample size. Independent risk factors were HIV coinfection,
older age at infection, alcohol abuse and presence of HCV genotype 1. Six years later when
30% of these patients had a follow up of >35 years, van de Putte et al reported that ESLD
occurred in 90/700 (13%) with chronic HCV and in 88/510 (17%) without successful
antiviral therapy a median of 31 years after infection [28]. Importantly, 22 patients
developed HCC and 9 new cases (4%) were diagnosed after the 2005 evaluation 6 years
earlier. By way of comparison, in our cohort, 22/222 (10%) with chronic HCV developed
ESLD, including 1 with HCC, a median of 28 years after HCV infection.

In a cohort study of mortality from liver cancer and liver disease in 4865 hemophilic men
and boys in the UK treated between 1969 and 1985 and followed until 1993, Darby et al [24]
reported that the cumulative risk of death based on death certificate information 25 years
after first exposure to clotting factor was 1.4% at all ages and 14.3% for those whose first
recorded concentrate was at age 45 or older. The risk was four times higher for HIV positive
than for HIV negative patients. In a study of 138 HCV infected patients from Sheffield in the
UK followed up to 28 years, Makris et al [25] found that the incidence of biopsy proven
cirrhosis rose rapidly 15 years after HCV infection to 15.6 per 1000 py, and that the duration
of infection and age at infection were independently associated with the development of
both cirrhosis and liver failure. In an Italian cohort of 88 HIV-HCV infected hemophiliacs,
Franchini et al reported that 18 (20%) had severe liver disease or cirrhosis, and 4 (4.5%) had
hepatic decompensation after a follow-up period of 25 years, with 3 (3.4%) liver related
deaths [27]. In another Italian cohort of 356 HIV negative persons with von Willebrand
disease and 340 HIV negative persons with hemophilia A or B, Federici et al reported that
the cumulative incidence of advanced liver disease was 11% and 10% respectively [29].

Since the first report of an increased frequency of severe liver disease among HIV coinfected
persons with HCV [30], numerous studies have reported an accelerated progression of
ESLD in HIV co-infected PWH. Yee et al [26] reported that progression to liver-related
deaths 25 years after exposure to HIV was 21% compared to 3% in HIV negative PWH.
Ragni et al [12] found that the risk of ESLD was significantly greater among HIV positive
than among HIV negative PWH (RR 3.72) and increased with each decade of HCV and HIV
infection (RR 3.72). Goedert et al [11] reported an annual hazard rate of ESLD after 16
years of 14% in HIV positive and 2.6% in HIV negative PWH with chronic HCV infections.
In the sub- cohort of 271 PWH chronically infected with HCV from the Royal Free Hospital
in London included in the Posthower study, Yee et al reported that the progression rate to
liver related death 25 years after exposure to HCV was 19% [26]. After 13 years from 1985,
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progression rates to death from those who were HIV positive were 57% compared to 8% for
those who were HIV negative.

Our study confirms the markedly increased risk of death from ESLD in HIV co-infected
PWH prior to the advent of combination antiretroviral therapy in the mid-1990s. It also
emphasizes an age-related but very slow continued progression to ESLD in HIV negative
PWH. For those who were HIV negative, cumulative survival at 40 years was 90% for those
infected under age 15 yrs compared to 50% for those infected over 30 yrs of age. For our
100 HIV negative PWH, there were 7 (7%) ESLD related deaths infected with HCV a
median of 31 years, compared to 3/88 HIV negative (3.4%) infected with HCV for a median
of 25 yrs at 3 Italian Hemophilia centers [27], and 3% of liver related deaths after 25 years
of HCV exposure in the HIV negative PWH in the Yee study [26].

Our study points out the increased hazard of fatal bleeding events associated with liver
disease progression in both HIV positive and HIV negative PWH. Portal hypertension with
the development of thrombocytopenia increases the bleeding risk and adds more urgency to
treatment of longstanding HCV infections in persons with hemophilia.

An understanding of the natural history of chronic HCV infection is necessary for decision
making regarding the urgency for treatment to limit the development of cirrhosis and HCC
now that highly effective DAASs are achieving SVRs of >95% of patients with chronic HCV.

The first alpha IFN for the treatment of HCV was approved in 1991. Combination treatment
with alpha IFN and RBYV, approved in 1998, was followed by PEG IFN in combination with
RBV from 2001-2010, during which time SVRs rose from approximately 15% to 50%.
SVRs were genotype dependent, with <50% of those with genotype 1, the most common
genotype, responding, compared to >80% of those with genotypes 2 and 3 [31].

In May 2011, the FDA approved the first class of DAAs (NS3/4a protease inhibitors) for use
with PEG IFN and RBV as triple therapy. While the SVR rates dramatically improved to
60-80%, therapy was still complicated by a cumbersome treatment protocol with numerous
side effects, including, but not limited to, rash, anemia, thrombocytopenia and fatigue [32].

Antiviral therapy rapidly evolved in the following three years with the approval of new
DAA's which no longer required the use of interferon, were easy to administer and had
minimal side effects. Specifically these included:

1. the second generation of NS3/4a protease inhibitors (simeprevir,
pariteprevir, and grazoprevir in November 2013, December 2014, and
January 2015, respectively);

2. the first NS5b polymerase inhibitor (sofosbuvir in December 2013);

3. the first NS5a inhibitors (ledipasvir, ombitasivr, daclatasvir and elbasvir in
October 2014, December 2014, July 2015, and January 2016,
respectively);
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4, the first NS5rb non-nucleoside polymerase inhibitor (dasabuvir in
December 2014).

With these DAAs, SVR rates exceeding 95% were routinely reported in well compensated
patients across genotypes [33-38]. In our study, 60 subjects (27%) underwent 79 treatment
episodes. 51/60 eventually achieved an SVR with one or more courses of treatment.
Response rates improved dramatically from 33% who received standard IFN , to 58% who
received PEG IFN plus RBV, to all 27 of those who completed a course of therapy with
combination DAAs, including 10/10 HIV positive individuals with genotype 1 and 3 with
ESLD.

Study Limitations

One limitation of our study is the inclusion of a 9 individuals who were co infected with
HBYV as well as those who may have abused alcohol. However, the inclusion of these
subjects would have biased our results toward shorter rather than longer survival.

Another limitation is the lack of liver biopsies, autopsy histology or fibroscan
measurements. Had these been available, the number of patients with cirrhosis is likely to
have been highter. A third limitation is the inclusion of subjects who were treated for their
HCV infections. However, 73% received no treatment, and only 24 (11%) achieved SVRs
with IFN based treatments prior to 2012. Therefore, the effect of treatment bias on 40-year
survival estimates is minimal.

A major strength of our study is that by using patient reported dates of first exposure to
blood products recorded on all patients followed prospectively since 1973, we have
minimized selection and survival bias.

Conclusions—In a cohort of 222 persons with hemophilia and von Willebrand disease
with chronic HCV followed at yearly intervals from 1973-2015, 10% developed ESLD.
After 40 years of infection, cumulative incidence of ESLD was 12.3%, and actuarial survival
was 45.5%. Survival was significantly longer for those who were HIV negative and those
who were infected at a younger age. Cause specific deaths from ESLD and bleeding were
8.8% and 8.3%respectively. All 27 persons treated after 2011 with a full course of DAAS
achieved an SVR. These findings help to elucidate the very long natural history of HCV
infections with hemophilia. Importantly, they emphasize the need for aggressive surveillance
for the detection of early fibrosis to reduce the risk of development of ESLD and associated
bleeding events with increasing age now that curative treatment is possible in >95% of
individuals.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Years Since HCV Infection

Fig 1. Timefrom HCV infection to development of ESLD in 22 individuals
*Denotes time of death. + denotes HIV positive. T denotes time of liver transplant.
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Fig 2. Overall survival probability by age group for HIV- individuals
Top curve — individuals infected between 0 and 15 years of age. Middle curve — individuals

infected between 16 and 30 years of age. Bottom curve — individuals infected over 30 years
of age. Data are computed according to the Kaplan-Meier survival curve technique.

Am J Hematol. Author manuscript; available in PMC 2017 September 01.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Eyster et al.

Probabili

0.4

0.2

0.0

Page 14

[ l I I [
0 10 20 30 40

Fig 3. Cumulative incidence of cause specific deaths since HCV infection for overall cohort
HIV (top curve), ESLD (- - - dashed line), Bleeding (solid line) Other (..... dotted line)
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Characteristics of 222 Subjectswith Chronic HCV Infections

Table |

All =222 HIV+ =122 | HIV-=100

Mean agein years (range) at

HCV Infection 16.5 (0-65) 16 (0-53) 17 (0-65)

Study Entry 29 (1-81) 28 (4-72) | 29.4(1-81)

End of Follow-up 45.9(14.38) | 41.7(13.17) | 51(14.2)
Sex

Male 212 122 90

Female 10 0 10
Race/Ethnicity

White 207 115 92

Black 4 1 3

Other 11 6 5
Coagulopathy type

Hemophilia 208 119 89

Von Willebrand's disease 14 3 11
Hemophilia Treatment

Concentrate before 1987 177 114 63

Cryo or FFP only 35 2 33

Cryo before concentrate 10 6 4
Duration of Infection at last visit/death

Range 5-53 5-53 5-48

Median 28 21 31
Interquartile range 19-35 16-32 27-36
Sum 6117 2996 3121
Status

Deceased 111 90 21

Active 72 17 55

Lost to follow-up 39 15 24
Follow-up time since enrollment

Range 0-30.4 0.1-30.4 0-30.4

Median 12.7 8.6 19.6
Interquartile range 6-26.2 3.9-18.5 12.5-28.6
Sum 3308 1422 1886
Cause of Death (n = 111)

HIV 58 58 0

ESLD 15 8 7

Bleeding 16 11 5

Other 13 6 7
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All = 222

HIV+ =122

HIV- =100

Unknown or missing

9

7

2
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