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Abstract
Kidney transplantation from deceased donors classified as increased risk for viral infection by the
Centers for Disease Control (CDC) is controversial. Analyses of Organ Procurement and
Transplantation Network (OPTN) data from 7/1/2004 to 7/1/2006 were performed. The primary
cohort included 48 054 adults added to the kidney transplant wait list. Compared to receiving a
standard criteria donor (SCD) kidney or remaining wait-listed, CDC recipients (HR 0.80, p = 0.18)
had no significant difference in mortality. In a secondary cohort of 19 872 kidney recipients at 180
centers, SCD (reference) and CDC (HR 0.91, p = 0.16) recipients had no difference in the
combined endpoint of allograft failure or death. Among centers performing >10 kidney transplants
during the study period, the median proportion of CDC transplants/total transplants was 7.2%
(range 1.1–35.6%). Higher volume transplant centers were more likely to use CDC kidneys
compared to low and intermediate volume centers (p <0.01). An analysis of procured kidneys
revealed that 6.8% of SCD versus 7.8% of CDC (p = 0.13) kidneys were discarded. In summary,
center use of CDC kidneys varied widely, and recipients had good short-term outcomes. OPTN
should collect detailed data about long-term outcomes and recipient viral testing so the potential
risks of CDC kidneys can be fully evaluated.
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Introduction
The increasing waiting time for a deceased donor kidney transplant and the high mortality
associated with end-stage renal disease (ESRD) have driven efforts to increase the pool of
donor kidneys. The number of kidney transplants has grown modestly through the use of
extended criteria donors (ECD) and donors after cardiac death (DCD), although ECD
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kidneys have an increased rate of allograft failure and DCD kidneys have increased
likelihood of delayed graft function compared to kidneys from standard criteria donors
(SCD) (1–5). A recent decision analysis suggested the benefits of using kidneys from
another group of donors—those designated by the United States Centers for Disease Control
(CDC) as being at increased risk of infection with human immunodeficiency virus (HIV),
hepatitis C and hepatitis B (6). However, quantifying the value of accepting CDC donor
kidneys will require empiric evidence of actual clinical outcomes among transplant
recipients. Additionally, patterns of usage of CDC kidneys have not been fully described,
which may hamper efforts to develop effective policies governing the use of these organs.

All deceased donors undergo serologic testing for hepatitis B, hepatitis C and HIV. In 1994,
the CDC published guidelines with a list of behavioral and clinical characteristics (such as
intravenous drug use) identifying donors thought to be at increased risk for recent blood-
borne viral infection (see Table 1). These donors might have negative viral serologies during
the ‘window period’ when such tests have low sensitivity (7). The guidelines recommended
discarding organs from these CDC donors unless the advantage of transplantation to the
recipient exceeded the risk of infection (7).

Since 1994, the wait list for kidney transplantation has risen rapidly and the technology for
testing donors for blood-borne viral pathogens has improved (8). Unfortunately, primary
data on the actual risk of infection for CDC organ recipients are lacking (9). The general risk
of HIV infection among all donors to United States tissue banks was reported to be 1 in 55
000 (10). A decision analysis by Schweitzer et al. estimated that the risk of HIV infection
from CDC donors ranges from 1/323 for commercial sex workers to 1/10 000 for
incarcerated donors, although this study employed data from nonorgan transplant
populations (6). The transmission of HIV and hepatitis C to four solid organ transplant
recipients in 2007 from a single CDC donor drew public attention to these risks (11). On the
other hand, these estimates of viral infection risk are much smaller than the observed annual
mortality on dialysis of approximately 20% (12).

A detailed examination of the potential benefits and pitfalls of increasing CDC organ use
would require comparison of outcomes for CDC kidney recipients to those kidney transplant
candidates who remain on the wait list or receive an SCD kidney. We hypothesized that
CDC kidney recipients would have no significant difference in mortality compared to
‘standard therapy’ defined as receiving an SCD kidney or remaining on the wait list. We
also hypothesized that recipients of CDC kidneys would have no difference in the rate of
allograft failure compared to SCD recipients.

The possible opportunities presented by CDC kidneys also depend on the willingness of
organ procurement organizations (OPOs) to procure these organs and of transplant centers to
accept them. We hypothesized that discard rates for CDC kidneys would be higher than
those for SCD kidneys, and that the use of CDC kidneys would be greater at centers with the
highest volume of kidney transplants.

Methods
A retrospective cohort study was performed using data from the Organ Procurement and
Transplantation Network (OPTN). OPTN registry data include detailed records of all solid-
organ transplants performed across the United States. A CDC donor was defined as a
deceased donor with (1) classification as having a risk factor for HIV, hepatitis C and/or
hepatitis B infection on the basis of social and medical history data provided to OPTN by
OPOs (see Table 1) and (2) negative serologic testing for HIV, hepatitis C and hepatitis B.
Individuals with positive serological tests for HIV are legally prohibited from donating
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kidneys and were, therefore, absent from the dataset (7). A positive test for hepatitis C was
defined as a positive antibody titer. A positive test for hepatitis B consisted of positive
hepatitis B surface antigen without a positive hepatitis core antibody.

An ECD was defined as a deceased donor ≥ 60 years of age, or a donor ≥ 50 years with two
of the following characteristics: history of hypertension, last serum creatinine > 1.5 mg/dL
or cerebrovascular accident as cause of death (1). A DCD was defined as a donor for whom
circulatory determination of death was confirmed prior to organ procurement.

Analyses were performed using Stata software (Stata 10.0, Stata Corporation, College
Station, TX). For univariate comparisons of recipient, donor and allograft characteristics to
donor type, ANOVA was used to compare means. Chi-square was used to compare
categorical variables. For multi-variable Cox regression analysis, log–log plots were
examined to assess model selection.

Primary cohort
To determine the relative benefits of the decision to accept a CDC kidney versus remaining
on the wait list in the hope of receiving an SCD kidney, we assembled a cohort that included
all adults initially wait-listed for a kidney transplant between 7/1/2004 and 7/1/2006. The
initial date was chosen because the OPTN dataset reliably collected CDC donor status
starting 7/1/2004. The end date was chosen so that members of the cohort would have the
opportunity for at least 24 months of follow-up. The outcome for this analysis was mortality.
Individuals who were wait-listed for multi-organ transplants were excluded. Patients with
missing data on survival and recipients of prior kidney transplants were also excluded.

We employed a time-dependent Cox regression model that compared ‘standard therapy’ to
receiving a CDC kidney, an ECD kidney or a DCD kidney. Standard therapy consisted of
remaining on the wait list or undergoing kidney transplantation with an SCD kidney. All
patients contributed data for time at risk to the standard therapy group starting at the time of
registration for the kidney transplant wait list until death, removal from the wait list,
undergoing a transplant or the end of follow-up (1,13). Patients undergoing SCD kidney
transplantation continued to contribute time to the standard therapy group, whereas patients
undergoing transplantation with a non-SCD kidney ‘switched’ therapies and after
transplantation contributed time to the CDC group, the ECD group or the DCD group.
Individuals who underwent transplantation with kidneys from live donors, hepatitis C
seropositive donors or hepatitis B seropositive donors contributed time to the standard
therapy group and were censored at the time of transplantation. For simplicity, we also
censored recipients of kidneys from donors that met criteria for multiple categories of organ
type (ECD-CDC, DCD-CDC and CDC-ECD-DCD, who comprised 0.5% of total cohort) at
the time of transplantation. We adjusted for the following independent variables that relate
to the transplant candidate: age at wait-list registration, black race, gender, dialysis while on
the wait list, diabetes as cause of ESRD, blood type and elevated peak panel reactive
antibody (PRA). Elevated PRA was defined as a peak PRA > 20 (a binary variable defined
as high PRA/not) (14).

Secondary cohort
The secondary cohort included adult recipients of kidney transplants from deceased donors
during the period from 7/1/2004 through 7/1/2006, regardless of when the recipients were
added to the wait list. The outcomes were death-censored allograft failure, mortality and a
combined endpoint of allograft failure or mortality. The secondary cohort was assembled in
order to have the opportunity for longer follow-up time after transplantation than was
possible in the primary cohort. Exclusion criteria included missing data on allograft or
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patient survival, and kidney transplantation using a hepatitis C and/or hepatitis B infected
donor. We also did not analyze outcomes for the small proportion of recipients (1.8% of
total) who underwent transplantation with kidneys that met criteria for multiple categories of
organ type (such as CDC-ECD).

Multivariable Cox regression analysis was used to fit the models for the three outcomes. On
the basis of published literature and clinical plausibility, we identified independent variables
that would require adjustment in examining the relationship of kidney transplant donor
category to allograft failure or death (1,15,16). Recipient variables included age, gender,
race, diabetes, history of dialysis, prior kidney transplant, hepatitis C serostatus, multi-organ
transplant (a binary variable defined as multi-organ/not), days on the wait list, antibody
induction therapy (a binary variable defined as any induction/no induction), high peak PRA
and initial immunosuppression regimen (regimen was analyzed as an indicator variable with
three classifications: calcineurin inhibitor free regimen, regimen with tacrolimus or regimen
with cyclosporine). Allograft variables included cold ischemia time, antigen mismatch (a
binary variable: zero mismatch/not) and share type. Share type refers to the geographical
relationship between the OPO that provides the organ and the center that accepts it. Share
type was categorized as local/nonlocal. Donor variables included gender and race. Donor
characteristics used to define ECD status—age, cause of death, history of hypertension and
serum creatinine—were not included in the multivariable analysis.

Missing data
Some patients had missing data on cold ischemia time (n = 2561 or 12.7% of the secondary
cohort). For these individuals, we imputed the mean value of cold ischemia time in the
secondary cohort. Some patients also had missing data on peak PRA (n = 872 or 4.3% of the
secondary cohort). Peak PRA was defined as a binary variable (high PRA/not); we analyzed
these individuals as if they did not have a high peak PRA. Results were similar when the
analyses were repeated without imputation of missing data.

Analysis of procured kidneys
We also obtained data on deceased donor kidneys procured in the United States. We
compared the proportion of SCD, CDC, DCD and ECD kidneys that were discarded
between 7/1/2004 and 7/1/2006 using the chi-square test. We excluded kidneys from donors
who had positive serologic testing for hepatitis C or hepatitis B, as well as kidneys from
donors who met criteria for multiple categories of organ type (such as ECD-CDC).

To assess whether the widely publicized transmission of HIV and HCV to donors in 2007
had an effect on discard rates, we also compared the discard rate of procured CDC kidneys
during the period from 7/1/2004 to 7/1/2006 to CDC kidney discard rates in 2008.

Results
Primary cohort

The primary cohort included 48 054 adults added to the wait list for a kidney transplant. In
this cohort, 29 214 (60.8%) individuals remained on the wait list until the end of the study,
while 7016 (14.6%) received SCD transplants, 671 (1.4%) received CDC transplants, 1936
(4.0%) received ECD transplants and 794 (1.7%) received DCD transplants. The following
groups were censored at the time of transplantation: 7779 (16.2%) live donor transplant
recipients, 372 (0.8%) recipients of kidneys from HCV positive donors, 12 (0.03%)
recipients of kidneys from HBV positive donors, 114 (0.2%) recipients of ECD-DCD
kidneys, 69 (0.1%) recipients of ECD-CDC kidneys, 75 (0.2%) recipients of DCD-CDC
kidneys and 2 (0.004%) recipients of ECD-DCD-CDC kidneys. Median follow-up time after
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addition to the wait list in this cohort was 920 days and median follow-up time after
deceased donor kidney transplantation was 392 days.

Individuals who remained on the wait list were less likely to be white (42.7% of wait-listed
patients versus 53.7% of SCD recipients, 50.8% of CDC recipients, 53.7% of ECD
recipients and 54.9% of DCD recipients, p < 0.01). Individuals remaining on the wait list
were more likely to have an elevated peak PRA (28.9% of wait-listed patients, versus 18.5%
of SCD recipients, 18.0% of CDC recipients, 11.5% of ECD recipients and 15.2% of DCD
recipients, p < 0.01.) Additionally, individuals remaining on the wait list were more likely to
be blood group O (52.6% of waitlisted patients, versus 38.8% of SCD recipients, 42.5% of
CDC recipients, 40.4% of ECD recipients and 34.3% of DCD recipients (Table 2).

CDC kidneys were more likely to be from male donors (75.1% of CDC allografts, compared
to 61.0% of SCDs, 48.0% of ECDs and 67.5% of DCD donors, p < 0.01) and black donors
(16.2% of CDC allografts, compared to 12.6% of SCDs, 10.6% of ECDs and 3.3% of DCD
donors, p < 0.01) (Table 3).

Primary cohort outcomes
A total of 4846 (16.6%) individuals who remained on the wait list died, compared to 393
(5.6%) SCD kidney recipients, 199 (10.3%) ECD recipients, 37 (5.5%) CDC recipients and
49 (6.2%) DCD recipients.

Compared to ‘standard therapy’ of remaining on the wait list unless or until an SCD kidney
became available, recipients of CDC kidneys had no significant difference in mortality rate
(HR 0.80, CI 0.58 –1.11, p = 0.18) using multivariable Cox regression. DCD recipients also
had no significant difference in mortality compared with standard therapy (HR 1.02, CI
0.77–1.36, p = 0.88), whereas ECD kidney recipients had increased mortality (HR 1.31, CI
1.13–1.51, p < 0.01) (Table 4).

Secondary cohort
A total of 19 872 adult kidney transplant recipients were included in the secondary analysis.
Among these recipients, SCD kidney recipients comprised 14 175 (71.3%), CDC recipients
comprised 1447 (7.3%), ECD recipients comprised 2971 (15.0%) and DCD recipients
comprised 1279 (6.4%). We excluded from the secondary analysis the additional 143
individuals who received kidneys from ECD-DCD donors, the 113 individuals who received
kidneys from ECD-CDC donors, 108 who received kidneys from DCD-CDC donors and 7
who received kidneys from ECD-CDC-DCD donors.

Outcomes in the secondary cohort
Median follow-up time after kidney transplantation in the secondary cohort was 1066 days.
In unadjusted analysis, death-censored allograft failure occurred among 8.3% of SCD
recipients (reference), compared with 7.5% of CDC kidney recipients (p = 0.32), 13.3% of
ECD recipients (p < 0.01) and 10.4% of DCD recipients (p = 0.01). In unadjusted analysis,
10.1% of SCD recipients died (reference), compared with 9.0% of CDC recipients (0.19),
18.2% of ECD recipients (p < 0.01) and 10.6% of DCD recipients (p = 0.52). Figure 1
displays the combined endpoint of death and/or allograft failure by deceased donor type
using the Kaplan–Meier estimation method.

In multivariable Cox regression, compared to SCD kidney recipients, CDC recipients had no
significant difference in the rate of death (HR 0.86, CI 0.72–1.03, p = 0.10), death-censored
allograft failure (HR 0.91, CI 0.74–1.11, p = 0.36) or a combined endpoint of death and/or
allograft failure (HR 0.91, CI 0.80–1.04, p = 0.16) (Table 5).
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Center use of CDC kidneys
In the secondary cohort, CDC donor kidneys were used by 180 renal transplant centers (75%
of 240 centers that performed adult renal transplantation during the study period). Among
centers that used any CDC donor kidneys, the median number of kidney transplants from a
CDC donor was 8 (range 1–105). Among centers performing >10 kidney transplants during
the study period, the median proportion of CDC transplants/total transplants was 7.2%
(range 1.1– 35.6%).

We divided centers into three tertiles of kidney transplant volume. We created the center
volume tertiles by dividing the number of patients undergoing kidney transplantation during
the study period into three approximately equal groups. Centers in the lowest volume tertile
performed <82 mean kidney transplants per year, while centers in the intermediate volume
tertile performed ≥ 83 and <147 mean kidney transplants per year, and the highest volume
centers performed >147 mean kidney transplants per year.

Centers in the highest volume tertile used a significantly greater proportion of CDC donor
kidneys (9.3% of all kidneys), compared to intermediate (6.2%) and lowest volume centers
(6.0%) (p < 0.01).

Analysis of kidney discards by donor type
During the study period, 25 406 kidneys were procured that met inclusion criteria and 3645
(14.3%) were discarded. The difference in the proportion of discards between SCD donor
kidneys (6.8%) and CDC donor kidneys (7.8%) did not reach statistical significance (p =
0.13). Compared to SCD donor kidneys, ECD kidneys (39.8%, p < 0.01) and DCD kidneys
(14.7%, p < 0.01) were much more likely to be discarded (Table 6).

CDC kidney discards in two time periods
The CDC kidney discard rate in 2008 (6.7%) was not significantly different than in the
earlier period from 7/1/2004 to 7/1/2006 (7.8%) (p = 0.35).

Discussion
The high mortality for ESRD patients and the long wait list for a kidney transplant have
created an imperative to make optimal use of good quality organs. Although transplanting
organs from CDC donors has raised controversy (11,17), this study demonstrates that CDC
kidneys already represent a substantial proportion of the donor pool, and that recipients of
these organs have similar short-term allograft survival compared to SCD recipients.
Additionally, short-term mortality for CDC recipients was comparable to standard therapy
of receiving an SCD kidney or remaining on the wait list. We found that CDC donors
provided a similar proportion of kidneys as DCD donors, and CDC kidneys were accepted
by the majority of transplant centers. Taken together, these data suggest that centers are
using CDC donor kidneys as an important source of kidney allografts. Because our study
lacks information about viral transmission outcomes for recipients and long-term mortality
data, further studies will be necessary to fully characterize the possible risks and benefits of
these kidneys.

The finding that patient mortality from the time of registration for the kidney transplant wait
list was not statistically different for recipients of CDC kidneys compared to standard
therapy suggests the value of considering CDC organs for kidney transplant candidates. For
a wait-listed individual who considers an offer of any non-SCD kidney, the decision
involves accepting an organ now versus the uncertainty of waiting for an offer of a different
kidney with unknown characteristics (or dying before an acceptable offer comes). As others
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have noted, all transplants involve risks of different kinds and remaining on the wait list is
associated with a high mortality rate (18). Our analysis suggests that in the short term,
transplant candidates willing to consider a CDC organ will not have increased mortality if a
CDC organ is offered. Choosing to accept CDC kidneys also provides transplant candidates
with a way to shorten their time on the wait list.

In considering the use of CDC organs, it is also useful to draw attention to published studies
about ECD kidney transplantation. Prior analyses have identified specific groups, such as
elderly and diabetic individuals, who are particularly likely to derive benefit from accepting
ECD kidneys due to increased mortality rates while on the wait list (1,2). Patients with a
prolonged anticipated wait time due to region, blood type and/or sensitization may also
benefit from accepting a non-SCD kidney (19). Our results suggest that transplant
professionals caring for these patients may want to consider CDC organs as well as ECD
organs for patients likely to suffer poor health outcomes while on the wait list. Notably, the
increased mortality for ECD recipients in our study is likely related to the short duration of
follow-up (approximately 1 year) for transplant recipients in the primary cohort. A prior
study of ECD kidney transplantation by Merion et al., for instance, reported that the time to
equal cumulative mortality for ECD recipients versus standard therapy was 3.5 years after
transplantation (1). We were not able to analyze a longer duration of follow-up from wait
list using this dataset because OPTN began collecting data on CDC donor designation in
July 2004.

The analysis of our secondary cohort demonstrated that CDC designation was not associated
with an increased likelihood of short-term allograft failure or death. Given that the CDC
designation was developed to predict a small increased risk of viral infection among donors,
the finding that CDC donor status was not associated with worse allograft survival may not
be surprising. On the other hand, the CDC health behaviors could have been associated with
other health conditions, with implications for allograft outcomes. For instance, intravenous
drug users might be exposed to bacteremia or other systemic toxins that could affect renal
parenchyma. Prisoners or sex workers might have undiagnosed or untreated health
conditions such as hypertension that could also affect organ quality (20–22). Our results
should allay concerns that risky health behaviors or characteristics that may be more
common among CDC donors would impact allograft survival among recipients of these
organs.

We also found that use of CDC kidneys was common, but varied widely across centers. In
our secondary cohort, CDC donors provided 7.3% of all transplanted kidneys, and these
kidneys were used by 75% of renal transplant centers in the United States. The center-
specific proportion of kidneys from CDC donors ranged from 0.8 to 34.2%. The causes of
this variation are uncertain and deserve further examination. This variation could be
explained by differential willingness of OPOs to pursue CDC donors, or by differential
willingness of transplant centers or transplant candidates to accept CDC donor organs. We
found that higher volume transplant centers used a higher proportion of CDC donor kidneys
compared to other centers. We hypothesize that higher center volume is associated with
more aggressive use of non-SCD organs, including CDC kidneys.

Notably, Kurcika et al. recently demonstrated wide variation in the proportion of OPO donor
volume from CDC donors (23). Their study showed that variation in OPO volume of CDC
donors appeared to have little correlation with the prevalence of acquired immunodeficiency
syndrome (AIDS) in the donor service area. These findings suggest the possibility that some
OPOs and transplant centers could increase deceased donor transplantation overall through
greater efforts to procure CDC organs. The use of nucleic acid testing for viral detection,
which has greater sensitivity for diagnosis during the window period after infection, might

Reese et al. Page 7

Am J Transplant. Author manuscript; available in PMC 2011 May 10.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



also provide reassurance to centers and transplant candidates about the use of CDC organs
(23).

The possible opportunity presented by CDC donor kidneys depends on the number of
potential CDC donors whose kidneys are not currently procured as well as kidney discard
rates. We found that the CDC discard rate was not significantly greater than the SCD discard
rate, suggesting that CDC donor status is not currently a major barrier to kidney use. Given
negative publicity and lawsuits following the HIV and hepatitis C transmission from an
organ donor to four recipients in 2007 (11,17), it is important to note that the discard rate of
CDC donor kidneys did not rise in 2008. These findings suggest that efforts to decrease
CDC kidney discard rates are unlikely to meaningfully increase the organ supply. It is
possible that transplantation using CDC kidneys could grow if OPOs developed a greater
willingness to procure CDC kidneys, but the size of the pool of nonprocured CDC organs is
unknown.

Our analysis has substantial limitations that must be acknowledged. Recipients of kidneys
from CDC and other donors may have acquired HIV, hepatitis C or hepatitis B infections
through transplantation that were not diagnosed and/or reported to OPTN. Studies that focus
specifically on recipient viral outcomes will be essential to illuminate the relative risks
associated with these organs. Another limitation is that our dataset lacks specification about
which health behavior(s) for any donor led to CDC designation. For instance, the risk of
HIV infection for an active intravenous drug user is likely higher than the risk for a prisoner
(6), but our dataset cannot distinguish outcomes between groups.

Our analyses are also limited by short-term outcomes. Longer-term follow-up studies are
needed to determine whether CDC and SCD kidney recipients continue to have similar
mortality and allograft survival. Lastly, analyses of registry data are susceptible to residual
confounding despite multivariable adjustment. For example, important recipient health
metrics such as functional status and demographic attributes such as socioeconomic status
are not adequately captured in the OPTN dataset.

Conclusion
Short-term follow-up revealed that CDC kidney recipients had similar allograft survival
compared to SCD recipients. In addition, short-term mortality for CDC recipients was
comparable to standard therapy of receiving an SCD kidney or remaining on the wait list.
Given the high mortality associated with remaining on the wait list, kidney transplant
candidates may benefit from considering the acceptance of CDC kidneys. Center use of
CDC kidneys in the United States varied widely. This variation suggests that transplantation
of CDC kidneys could be increased at centers with low usage. OPTN should collect detailed
data about long-term outcomes and recipient viral testing so the potential risks and benefits
of CDC kidneys can be fully evaluated.
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Figure 1. Unadjusted allograft failure or death after kidney transplantation, by donor type
Secondary cohort of kidney transplant recipients from 7/1/2004 to 7/1/2006.
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Table 1

Criteria for a seronegative Centers for Disease Control high behavioral risk adult organ donor

1 Men who have had sex with another man in the preceding 5 years

2 Persons who report nonmedical intravenous, intramuscular or subcutaneous injection of drugs in the preceding 5 years

3 Persons with hemophilia or related clotting disorders who have received human-derived clotting factor concentrates

4 Men and women who have engaged in sex in exchange for money or drugs in the preceding 5 years

5 Persons who have had sex in the preceding 12 months with any person described in items 1–4 above or with a person known or
suspected to have HIV infection

6 Persons who have been exposed in the preceding 12 months to known or suspected HIV-infected blood through percutaneous
inoculation or through contact with an open wound, nonintact skin or mucous membrane

7 Inmates of correctional systems
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Table 4

Multivariable Cox regression analysis of mortality for adults newly added to the wait list for kidney
transplantation (primary cohort)1

Characteristic Hazard ratio Confidence interval p-Value

Standard therapy2 Reference Reference Reference

CDC kidney recipient2 0.80 0.58–1.11 0.18

ECD kidney recipient2 1.31 1.13–1.51 <0.01

DCD kidney recipient2 1.02 0.77–1.36 0.88

1
The analysis was adjusted for these independent variables (all relate to the transplant candidate): age at wait-list registration, black race, gender,

dialysis while on the wait list, diabetes as cause of ESRD, peak PRA and blood type.

2
Standard therapy represents receiving a standard criteria kidney or remaining on the wait list. ECD = extended criteria donor; CDC = Centers for

Disease Control designation of donor as increased risk for viral infection; DCD = donation after cardiac death.
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Table 6

Discards of procured deceased donor kidneys, by organ type1

Kidney type Number discarded % p-Value

SCD kidney2 (n = 16 782) 1147 6.8 Reference

CDC kidney2 (n = 1686) 132 7.8 0.13

ECD kidney2 (n = 5374) 2136 39.8 <0.01

DCD kidney2 (n = 1564) 230 14.7 <0.01

1
Discards are counted per kidney procured from 7/1/2004 through 7/1/2006.

2
SCD = standard criteria donor; CDC = Centers for Disease Control designation of donor as increased risk for viral infection; ECD = extended

criteria donor; DCD = donation after cardiac death.
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