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ABSTRACT
Background/Objectives: The rise in the number of elderly kidney transplant recipients over the
past decade makes it increasingly impaotrtéo understand factors affecting ptsinsplat
outcomes in this population. Our objective wast@stigate the racial/ethnic differences in graft
and patient.survival among elderly kidney transplant recipients.
Design Retrospective Cohort.
Setting "& "Participants: All first-time, kidneyonly transplant recipierts60 years of age at
transplantation‘in the United Network for Organ Sharing (UNOS) database, traedfatween
July 1996/and October 2010, N=44,013.
Measurements,Time to graft failure and death obtathitom the UNOS database and linkage to
the Social'Security Death Index. Neighborhood poverty from 2000 U.S. Census geographic data.
Results Of the 44,013 recipients in the sample, 20% were African American, 63%ispanic
white, 11% Hispanic, 5% Asiaand the rest “other racial groups”. In adjusted Cox models, we
found that.compared to white&frican Americans were more likely to perience graft failure
(HR: 1.23795%CI: 1.15, 123, while Hispanics, (HR: 07 95%CI: 070, 0.8) and Asians (HR:
0.70 95%CI:%0.4, 0.81) were less likely to experience graft failure. Secondly, compared to
whites, African Americans (HR: 048 95%CI: 080, 0.8), Hispanics (HR: &8, 95%CI: 0.4,
0.72, and*Asians (HR: 0.62, 95%CI: 0,5068) all were less likely to dieafter renal
transplantation.
Conclusion: Elderly African Americans are at increased risk of gfaflure compared tavhite
transplantecipieniout survive longeafter transplantatiarAsians have the highest patient and
graft survivalfollowed by thélispanics. Further studies are needed to assess additional factors
affecting graftand patient survival including outcomes such as quality of life.
INTRODUCTION

Over.the, past decade, the number of elderly patients living withSEage Renal Disease
(ESRD) has.increased, witAbout 48%of the ESRD population now over the age of 60, 2).
Similarly, therrumber of kidng transplant recipientesho areover age 65 has increased from
2.4% to 16%.0ver the past twdecadeg3-6). Kidney transplantation is th@eferredtreatment
for maost patients witHESRDbecause ibffersincreased patient survival aimdprovedquality of

life as compared to dialysfer both younger and older recipients (2, 7, 8).
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The rise in the number oflder kidney transplant recipientmakes it increasingly
importantto understand the factors affecting graft and patient survival in theyefagoulation.
Racehas been shown to be an important faefbecting graft andpatientsurvival in kidney
transplantrecipients(9-11). In the general populatiprAfrican Americankidney transplant
recipientshavebeen shown to hawgorse graftand patiensurvival compared tahite recipients
for living and.deceased donor transplan{l0-14). However, it is not known if theacial
differenees’in“graft and patiensurvivalin the general kidney transplant populatisralsoseen
among theelderly transplant recipient populatio’A consensus workshop held on amga
transplantation ' in the elderly emphasized the critical need to identify gactaderlying
disparitiesqsingtransplant outcomes in the eld€ily). Understandinghe role of race and other
factors in graft‘and patient survival in the eldeslgrucialin reducing disparitieand improving
outcomes in tisunique patienpopulation

The _purpose of thistudywasto evaluate theassosciatiomf racdethnicity with graft and
patientsurvival following transplantatioramong elderlyage >60)kidney transplant recipients.
We alsoaimedto determine potentially modifiablactors that may be associatedh graft and
patient survivalin the elderlykidney transplanpopulation. We hypothesizk that, consistent
with results, inthe general kidney transplant recipient populatieiderly African Americans
would haveworse graft and patient survivalcompared towhite recipients and Asians and
Hispanics would have betteraft and patient survival compared to white recipients.

METHODS
Data Sources

Data was obtained frothree databasethe United Network for Organ Sharing (UNDS
Social Security.Death Index (SSDdhd US Census geographic data for year 20000S is a
private organization contracted by the government to manage the transplant wajtmgtth
donors tore€ipienfsand maintain information about every transplaecipient inthe US.
including follow-up data The SSDI database & publicly available ational database of death
records extracted from the U.S. Social Security Administration’s Death MasteT lkéléCensus
2000 data on neighborhood poverty were linked to the recipient’s residaptiabdesin the

UNOS datausingzip codetabulation areas
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Data from UNOS was merged with deateinformation from the SSDI using unique
encryptedecipientcodes tacalculatepostiransplant survival time
Study Population

Our study population was drawn from ti@rgan Procurement and Transplantation
Netwak (ORTN) datareceived from UNOSWe restrictedour population to kidney transplant
recipients aged 60 and older who were transplabttdieen July 1996 and October 2010.
Patients' were“followed for outcomes through December 2@lfotal of 44,013 patiels were
included in‘ouranalysis.

Measures

Thesmain study outcomesvere timefrom kidney transplantation until death (patient
survival time)#and timdrom kidney transplantation untgyrat failure (graft survival time).
People whadid not experience anyf ¢he two study outcomesvere censored at the end of the
follow-up period (December 31, 2011). In the analysis of graft survieeipientswho died
before graft failure occurred were censored at the time of deattdeath with a functioning
graft wascensared rather than treated as graft failufEhis was donén an attempt tocapture
only those witha recordedyraft failure event, sice death could ba result of multiple causes
and nofusta failedallograft.

Thesprimary variable of interest wascipientrace/ethnicity(selreportedin most cases
or as assessed by the transplant center coordin&ece/ethnicity was classified infove
groups: Black/African Ameriaa White, Hispani¢c Asian andOther. Recipient demographic
factors examined cludedage at transplant and séximary health insurance at transplantation
and neighberhood poverty wecensideredoroxies for socieeconomic statu¢SES) Insurance
was categorized as private, public (Medicaid, Medicare Fee for Service, Meflic2ineice,
Department of VA, Other government insurance and Medicare (further detail restted)l or
Other &elf,. donation, free care, pending The proportion of individuals residing below the
federal poverty level ireach 5digit zip code wasused to estimte the neighborhood poverty
level using.the 2000 U.S Census Bureau ddigh neighborhood poverty were defined as areas
in which more,thar20% of the households were assigned below the federal poverty level (16)

Additional covariates of interesticludedrecipient clinical characteristiascluding: the
primary assigned caus#d ESRD; categorized intdive major groupgdiabetes, hypertension,
cystic kidney disease, glomerulonephritis and Qthadyears on dialysigefined as the number
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of years on dialysi prior to transplantatioidonorcharacteristicassessed includeje andype
of donor kidney(living or deceasedand for deceased donor whether the implanted allograft was
a standard criteriar extended iteriadonor (ECD).

Transplant characteriss were also assessed as covariagedescribed belavn order to
account for.ehanges in kidney transplantafpoactices over timsuch as immunosuppression
medicatios, and allocation systelsy a covariate forthe yearof kidney transplantationwas
creaed "and“thercategorized into threéme periods 19962000, 20012005 and 200&010.
Other transplant factors evaluated wdieA mismatch cold ischemia time andeported
incidence of any acute rejectiorAn individual was classified as having experiene@dacute
rejection episode if they were reported in UNOS to have experienced acute, catyieer
rejection priorsto graffailure or any episode of acute rejectiogcorded(whether or not they
were treated for it) or if they had a kidney biopsy thatficmed acute rejectiorRecipient age,
donor age and cold ischemic time were analyzed as continuous variables.

Analysis

Wegsperformed a retrospective cohort analysis of the UNOShalsgaKaplanMeier
productlimit curves were generateahd stratified  racéethnicity and we calculatetbg-rank
statisticsfor, differences between groups. All predictor variables were evaluated for adherence to
the proportional hazards assumption usingléagsurvival curves, an extend€wbx approach
using time dependentariables and a correlation analysis between Schoenfeld residuals and
ranked follow-up time.

To sevaluate the effect of rahnicity on patient and grafsurvival, separate
multivariébles€ox proportional hazard regression models were constrigtedat and patient
survival time as a function of race/ethniciGrude and adjusted hazard ratios, along with 95%
confidence Intervals (¢l were computedor race/ethnicity andor all other covariatesEffect
estimates focontinuous variables, such eeipient age, donor age, years on dialysisl cold
ischemia timg/were calculated for a i0nit change.Variables were considered to be
confoundersrif they were associated witle exposuretace/ethnicity andhe outcomesgraft
failure and*deathEmploymen was excluded because more than 30% of the variables were
missing. We used thefully conditional specification methodf multiple imputation forother
missing covariate information=15,903 individuals)17). For sensitivity analysis, walso
conducted a complete case analySsr final model was adjusted for recipient age, gender,
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insurance, ESRD etiologyears on dialysimeighborhood poverty levedonor type, donor age,

period of trasplantation cold ischemia time, HLA mismatch and any acute rejectiévl.

analyses were conducted using SASahd data were evaluated at the 0.05 significance level.
Approval for this study was obtained from tEmory UniversityiRB (#IRB00065148)

RESULTS

TableT"shows thebaselinedemographic and clinicatharacteristics of patients wur
sample stratified by racialethnic groups. Of the 44,013%ansplantrecipientsanalyzed, the
median agevas,65(interquartile range <.0). The population was predominantly male (62.5%)
and white"(624%). Diabetes was thenost commoncauseof ESRD (33.7%) amog all
races/ethnicities excepffrican Americans where it was hypertension (40%). African
Americans had the highest percentage of acute rejeqtisades (11.8%); pre-transplant dialysis
(93.9%)andnon-ECD kidneys (55.2%)Asians received the largest percentag&CD kidneys
(31.5%). Hispanics had the largest1(1%) and whites had the lowest.§6) percentage of
people living‘in‘the high neighborhood poveatgas.
Graft survival
Race/Ethnicity

A total of 14.1% of patients experienced a graft failure event over the median of 4.3 year
of follow up (IQR 2.2- 7.0 years), and a greater propantiof African Americans had graft
failure compared to whites, Hispanics, and other races (19.2% vs. 13%, 11.6%, and 16.6%)
respectivelyzFable 2depicts thecrude and adjusted hazard ratios for gfafture for all the
covariatesexamined. @mpared towhites, African Americars were more likely to experience
graft failure(HR: 1.23 95%ClI: 1.15 1.2) while Hispanics(HR: 0.77, 95%CI: 0.70, 0.85) and
Asians HR:.0.70, 95%CI: 0.61 0.8L) were lesdikely to experience graft failure after adjusting
for covarides (Table?).
Recipient Demographics

Compared to those with private insurance, recipients with gatiigr insurance were
more likely to experience graft failure after adjusting for covarigt#2:1.09, 95%CI: 1.03
1.16). @mpared to those with low neighborhood poverty, those with high neighborhood
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poverty were more likely to experience graft failure, (HR: 1.25, 95%CI 1.18) ih.3Be crude
modelbut thisassociation was maignificant inthe adjusted modg(1.06, 0.99, 1.14).
Recipient Clinical Characteristics

After adjusting for covariates, compared to diabetics, patients with ¢ydtiey disease
(HR: 065, 95%CI: 059, 0.73) and glomerulonephritis (HR: 31895%CI: 077, 0.91) wereless
likely to experience graft failureHypertension was ma@ssociated with graft failure (HR.95,
95%CI 089,1:@). A 10-year increase igears on dialysigvas associated with &% higher risk
of graft failure(HR: 1.27, 95%CIl: 1.17, 1.3§)Table 2).

Donor Characteristics

Compared to persons who received living donor kidneys, those who reeeiledased
nonECD kidneys (HR: 1.8, 95%CI: 1.2, 1.51) and those who receivaddCD kidneys (HR:
1.78, 95%I: 161, 1.9% were more likely to experiencgraft failure (Table 2)A 10-year
increase in_donor agesas assciated with a 16%igherrisk of graft failure(HR: 1.16, 95%CI:
1.13, 1.19).in the adjusted models.

Transplant:Characteristics

Compared to individualsransplanted betweeh996 and 2000recipientstransplanted
between200aAnd 2005 weréess likely toexperience graft failure in the crude model (HR: 0.89
95%CI: 0,84, 0.95)utin the adjusted modaihe HRwas na statistically significant (HR: 04
95%Cl: 088, 1.01). Those transplanted betweeB006 and 2010were also less likely to
experience, graffailure when compared to those transplanted between 488000, bothin
cruce (HR:40774,95%CI: 0.69, 0.80) and adjusted models (HR: 0.74,8I5@69, 0.80).

Having=2 or more HLA mismatches was significantly associated with a Higaknood
of graft failure compared to zero HLA mismatches.

Recipientswho experienced any acute rejection episode were significantly more likely to
have graft failure compared to those witham acute rejection episode crude (HR: 2.53
95%Cl: 2.38,.2:69) and adjusted moddhR( 2.25, 95%I: 2.11, 2.40).

Figure™ shows KaplaNeier estimates forunadjusted grafurvival comparingAfrican
AmericansHispanics and Asian® whites among elderly renal transplant recipients from July
1996 to October 201With a follow up until December 2011 (median follow up of 4.3 years).
Patient Survival
Race/Ethnicity
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A total of 37.4% of patients died over the median of 4.6 years of follow up (IQR 2.5
7.3years), and a greater proportion of whites died compared to African Amektigpanics,
and other races (38.8% vs. 37.7%, 32.3%, and 27.6%), respectively. The median survival time
for all patients_in our study population was 9.1 yeamswhites it was8.8 years, African
Americans_at, 8.9 years, Asians at 11.3 years, Hispanics.atygars and persons of other
racédethnicitiesat 8.7 yearsTable 2depictsthe crude and adjusted hazard ratiogfaitent death
by race™and“other covariates examin€hmpared towhites, African Americas HR: 0.8,
95%Cl: 0.80,0:8), Hispanics(HR: 0.68, 95%I: 0.64, 0.72), and Asians (HR: 04 95%CI:
0.57, 0.68) all had a lower likelihood of death.

Recipient Demographics

Compared todmales, male recipients had &4d8igher likelihoodof death(HR: 1.15
95%Cl: 1.11, 1.19). Compared to those withrigate insurance, recipients with public insurance
hada 15% higherlikelihood of death(HR: 1.15, 95%CI: 111, 1.19)in the adjusted modelA
10-year increment imecipientagewas associated withd% (HR: 155, 95%CI: 1.501.60) and
47% (HR: 247 990Cl. 1.2, 1.82) higher ate of death in the crude and adjusted models,
respectively. Neighborhood poverty was not associgbadient survivalHR1.01 95%Ct 0.97,
1.06).

Recipient.Clinical Characteristics

After adjustng for covariatesrecipients withhypertensionas the primary etiology of
ESRD (HR: 0.72 95%CI: 069, 0.79, cystic kidney disease (HR: 0.435%CI: 0.40, 046) and
glomerulonephritis (HR: 04 95%C.I: 0.51, 057) had alower likelihood of death compared to
persons withsdiabeted. 10-year increase in years on dialysigasassociated with a 39% higher
likelihood/of death (HR: 1.39, 95%CI: 1.33, 1.48)aving 3 or more HLA mismatches was
significantly associated with higher likelihood of death compared to those with zero HLA
mismatches
Donor Characteristics

Persoens who receidedeceased neBCD kidneys (HR:1.33, 95%I: 1.5, 141) and
more so, these who received decea&f@D kidneys (HR: X2, 95%I: 133, 1.22) were at a
higher risk of death compared to those who received living donor kidneys (TaBlel@year
increase in donor ageas associated with a 6#égher likelihood of deatfiHR: 1.06, 95%CI:
1.05, 1.08).
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Transplant Characteristics

Compared to individuals transplanttdm 1996-2000, thos&ansplantedrom 2001 -
2005 HR: 0.86 95%CI: 0.83, 0.9pand 20062010 (HR: 0.66, 95%CI: 0.63, 0.7Q)ll had a
lower likelihood of death Persons who experienced any acute rejection episode hagher
likelihood of.deathin the crudgHR: 1.35 95%CI: 1.29,1.41) and adjuste(HR: 1.26, 95%I:
1.20, 132) model Figure 2 ac shows KaplarMeir estimates founadjustecpatient survival in
African "Americans Hispanics and Asiammpared tavhitesrespectivelyover a median follow
up of 4.6 years.

Using complete casagnalysis multivariable results foeffect of race/ethnicity opatient
or graft survival did not differ sigficantly from the main analysj smilarly, stratifying by age
did not yield significant differences in trends for patient and graft suriivades60-70 vs>70
(supplemental tables 1 ).

DISCUSSION

This'study sought tevaluate the effect of rathnicity on graft and patient suival
among elderly (age >60) kidney transplant recipientsadsato determineother factors that may
be associatedith graftand patient survival. A consensus paper on organ transplantation in the
elderly observed that there was lack of data addressing age in minority amaimanity
transplant recipients and stressed the neesttiolies identifyindiologic, behavioral, andocial
mechanisms eentributing to long- term ptrstasplant outcomdan the elderly(15).

Thewnmjor findings in this study wereompared tavhites, African Amecans were more
likely to experience graft failure (HR: 1.295%ClI: 1.15, 1.33, while Hispanics,(HR: 0.77,
95%Cl: 0./0, 0.85 and AsiangHR: 0.70, 95%CI: 0.61, 0.8) were less likely to experience
graft failure..®condy, compared tavhites, African Americars (HR: 0.84, 95%CI: 0.80 0.88),
HispanicgHR:.068, 95%I: 0.64, 0.72), and Asians (HR: 08 95%CI: 0.57, 068) all were less
likely to dievafter renal transplantatiomhese results indicate that ré&sé@nicity may be an
independent risk factdior graft failure in the elderly,but does not necessariiynpact patient
survival in the same manner. Our findings support previous studies in the general kidney
transplant population showing superior patient and graft survival in Hisp&#c20) and
Asians (21) and worse graft survival in African Americans compared to wh@esll, 22).

This article is protected by copyright. All rights reserved



Although patient survival has been shown to be equivdlEnt 23)or worse(10, 24, 25)in
blacks versus nehlacks, we demonstrate higher patisarvival in African Americans aged 60
and above compared to whites.

Previous studies have shown that the htdfef renal allografts after transplantation
appears to.be,30%-40% shorter in African Americans compareldites(10, 26). In pediatric
transplant recipient®azeret al showed that African Americans had the lowest graft survival
rates priortothe theeyear mark when Medicare eligibility end27). One may spaulate that
biological factoers more than socgmonomic factors affect graft loss in the elderly African
Americans since these patients remain eligible for Medicare even gféar8 postransplant
and are beiterable to afford immunosuppression medication.

Oursresultson graft survivalsupport the “Hispanic paradox” which has shown that
although Hispanics haveimilarly low SES as African Americans, they have comparable or
lower mortality rates thanon-Hispanic whites in the U8L8, 28).This paradoxs described in
the transplant populatioand hyothesized to be related to age, occurring predominamtly
middle-agyedyand oldeHispanics(18, 29, 30). Previous studieshowedthat characteristics of
individual neighborhoods may have a vital but underappreciated impact on health olggemes
above individualevel SES (31-34). This study showed that insurance but not neighborhood
poverty was associated with graft and patient survival. However, SES is complex and
multifactorial and may not be fully represented by a singlgable (34, 35). Therefore, an
observed ‘racial/ethnic disparity may not be completely independent of (S&S3)either can
these differences be completely accounted for by socioeconomic (834@8). In addition to
psychosocialfactorsand access to care, otHaplogical factorssuch as genetic, immurend
pharmacokineti¢actorscan catribute to poorer graft outcomes in AfricAmericans.

Our findings differ from previous studies which showed no difference irylpae patient
survival rates between African Americans and white recipigrits Foster et alalsofound no
significant difference in one and five year patient survival rates in African American and non
African Americars for both living aaxd deceased donor kidneagansplants(23). Our study
showed thapatients receivingeCD kidneys has the highest likelihood of deaih the elderly
(40, 41) This may be explained by increased immunosuppression uselagber rate oacute

rejection which als@ontributes to heightened immunosuppressionthngl more death$40).
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African Americans, Hispanics and Asians were less likely to die after renal
transplantation compared to whitégwever;African Americans had worse graft survival than
whites.We do not know the reason for this paradox, howewse, possibleexplanation is that
African Americans and Hispanics who are selected for transplant may have a lower
cardiovascular, disease burden and less sevemodaidities compared to whites thus creating a
survival bias as the healthiest candidates are being presented for transplantation. It has also been
suggested-that older, sicker Hispanics retartheir country of origin r&ulting in less reported
deathq42;°43)."0On the other hand, heightened immunologic response to the allograft may cause
a higher rate of graft loss in African America@gl-47)but not necessarily lead & increased
risk of death ltsis interesting to note that a survival paradox also exists in Hispanics and older
non-Hispanicsrblacks on dialysis. Compared to -kbispanic whites, Yan et al found that
Hispanic dialysis patients had the lowest mortality risk, followed byHispanic blacks above
30 years(48). Rhee et al found that Hispanics on dialysis had lower mortality compared to
whites in all age groups but in blacks the lower mortality was only evident over the a@e of 4
years(42).

Hypertenson was the leading cause of ESRD among African Amerigaipients
supportingprevious studies showing that blacks are more likely to be labelled as having
hypertensive renal disease even when other causes for 888049, 50).

Our study is limited by its retrospective natarel the inability to adjust for unknown or
unmeasured confoundefBhe acute rejection variable may not have captured everyone with an
acute rejectionAlso, according to UNOS, as of November, 2011, the percentage of deaths
accessibletinsthe SSDMF data decreased significantly due to data release issues withlthe Socia
Security Administration.As such, persons who died during the last month of folipwn our
study, 1.e. between November 2011 and December 2011, mighhavet been accurately
captured. _ln addition, since we wednterested in actual records of graft failuezipients who
died with a_functioning graft were censored and not counted as failed graftsheugh it is
possible thatrincipient graft failure was the reason for deAtkinique strength of our studyg
the fact thatwe examined all persons in the UNOS database who received artahspig the

specified period and thus orgsults are representative of #lderly US transplant population.

Conclusion
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In elderly transplant recipientspmpared to wites, African Americans, Hispanics and
Asians hadigher patient survivabut only African Americans had worse graft survikahtive
to whites Further studies may be needed to identify specifitmunologic andnon-
immunological factorssuch as curretyt unmeasured socieconomic effects thamay be
implicated in.graft loss Identifying potentially novel factors that may explain these differences
is essential in_arder to improve graft survival in ghderly andensure equity in outcomes across

all radalfethnicgroups.
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Table 1. Baseline Characteristics of ElderlyX60 years) Renal Transplant Recipients from July 19960ctober 2010 By Race/Ethnicity

Charateristic

Overall-n (%)

White- n (%)

Black- n (%)

Hispanic n (%)

Asian n (%)

Other n (%)

Recipient Demographics

Recipient Age Median (IQR)
Gender Male
Total
Insurance Type Private

Public or other
Total
>20% (high)
<20% (low)

Neighborhood Poverfy

Total
Employment No
Yes
Total
Recipient Clinical Characteristics
ESRD Etiology Diabetes

Hypertension
Cystic kidney Disease
Glomerulonephritis

Other
Total
Pretransplant Dialysfs No
Yes
Total
Years on Dialysfs Median (IQR)
Donor Characteristies
Type of Donof Living

Deceased (nGECD)
ECD- Cadaveric
Total

44,013 (100)

65 (7.0)
27,512 (62.5)
44,013
13,585(31.1)
30,394(68.9)
43,979
7,653 (17.39)

34,858 (79.20)

42511

19,393 (81.1)

4,513 (18.9)
23,906

13,488 (33.7)
10,039 (25.1)
3,598 (9.0)
6,128 (15.3)
6,774 (16.9)
40,027
6,122 (13.9)
37,848 (86.1)
43,970
2.47 (2.81)

13,212 (3M)

21,387 (48.6)

9,412 (21.4)
44,011

27,481 (62.4)

65 (7.0)
17,669 (64.3)
27,481
9,407(34.3)
18,050(65.77)
27,457(100)
2,008 (7.56)

24,536 (92.44)

26,437
11,341 (77.9)
3,211 (22.1)

14,552

6,759 (27.8)
5,082 (20.9)
2,964 (12.2)
4,536 (18.6)
5,011 (20.6)
24,352
5,045 (18.4)
22,408 (81.6)
27,453
2.02(2.29)

9,761 (35.5)

12,646 (46.0)

5,073 (18.5)
27,480

8,903 (20.2)

64 (6.0
5,128 (57.6)
8,903
2,183(24.5)
6,716(75.5)
8,899(100)
3,267 (37.83)
5,370 (62.17)
8,623
4,212 (86.2)
676 (13.8)
4,888

3,233 (38.1)
3,389 (40.0)
290 (3.4)
703 (8.3)
862 (10.2)
8,477
545 (6.1)
8,355 (93.9)
8,900
3.44(3.27)

1,588 (17.8)
4,914 (55.2)
2,400 (27)
8,902

4,669 (10.6)

64 (6.0)
2,957 (63.3)
4,669
1,097(23.5)
3,568(76.5)
4,665(100)
1,835 (41.08)
2,632 (58.92)
4,456
2,417 (88.1)
328 (11.9)
2,745

2,225 (50.8)
935 (21.4)
228 (5.2)
469 (10.7)
519 (11.9)

4,376
294 (6.3)
4,366 (93.7)
4,660
3.15(3.30)

1,234 (26.4)

2,375 (50.9)

1,060 (22.7)
4,669

2,095 (4.8)

65 (6.0)
1,238 (59.1)
2,095
1,664(31.7)
1,429(68.3)
2,093(100)
245 (12.09)
1,782 (87.91)
2,022
1,053 (82.0)
231 (18.0)
1,284

782 (38.9)
503 (25.0)
91 (4.5)
321 (16.0)
315 (15.7)
2,012
178 (8.5)
1,916 (91.5)
2,094
3.09(3.11)

422 (20.1)
1,014 (48.4)
659 (31.5)
2,095

865 (2.0)

64 (5.0)
520 (60.1)
865
234(27.1)
631(72.9)
865(100)
298 (35.65)
538 (64.35)
833
370 (84.7)
67 (15.3)
437

489 (60.4)
130 (16.0)
25 (3.1)
99 (12.2)
67 (8.3)
810
60 (7.0)
803 (93)
863
3.35(3.09)

207 (23.9)

438 (50.6)

220 (25.4)
865
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Donor Age Mean (SD) 43.2 (16.0) 43.3 (15.7) 43.1 (16.4) 42.2 (16.0) 44.7 (17.6) 43.4 (16.0)
Transplant Characteristics
Period of Transplant 1996-2000 8,389 (19.1) 5,546 (20.2) 1,614 (18.1) 775 (16.6) 282 (13.5) 172 (19.9)
2001-2005 15,210 (34.6) 9,606 (35) 2,960 (33.2) 1,626 (34.8) 688 (32.8) 330 (38.2)
e 2006-2010 20,414 (46.4) 12,329 (44.9) 4,329 (48.6) 2,268 (48.6) 1,125 (53.7) 363 (42)
PN Total 44,013 27,481 8,903 4,669 2,095 865
HLA MismatcH™ === Zero 3,897 (89) 3,046 (11.1) 294 (3.3) 419 (9.0) 80 (3.8) 58 (6.7)
N One 1,901 (4.3) 1,446 (5.3) 222 (2.5) 157 (3.4) 46 (2.2) 30 (3.5)
f N Two 4,605 (10.5) 3,300 (12.1) 609 (6.9) 470 (10.1) 142 (6.8) 84 (9.7)
Three 8,535 (19.5) 5,834 (21.3) 1,411 (15.9) 880 (18.9) 254 (12.2) 156 (18.1)
m Four 8,948 (20.4) 5,342 (19.5) 2,003 (22.6) 950 (20.4) 479 (23.0) 174 (20.1)
Five 10,402 (23.7) 5,557 (20.3) 2,745 (30.9) 1,184 (25.5) 691 (33.2) 225 (26.0)
— Six 5,536 (12.6) 2,827 (10.3) 1,590 (17.9) 591 (12.7) 391 (18.8) 137 (15.9)
Total 43,824 27,352 8,874 4,651 2,083 864
Cold Ischemia Tifess= Median (IQR) 15 (18.0) 14 (19.0) 16.3 (13.0) 15.5 (15.0) 15 (14.3) 14 (13.5)
Any Acute Rejection . No 39,577 (89.9) 24,698 (89.9) 7,852 (88.2) 4,289 (91.9) 1,956 (93.4) 782 (90.4)
- Yes 4,436 (10.1) 2,783 (10.1) 1,051 (11.8) 380 (8.1) 139 (6.6) 83 (9.6)
I
Total 44,013 27,481 8,903 4,669 2,095 865

# Missing data insurance type=0.08%, neighborhood poverty=3.41%, employment =46%, EERY 8.06%, praéransplant dialysis=0.01%, years on dialysis= 20.2déaor type=0.004%,
HLA mismatch=0.43%, cold ischemia time = 7.88%. * Significant p value <0OB, £Extended criteria donor, IQR= Interquartiange, ESRD = End Stage Renal Disease, HLA= Human

Leukocyte Antigen, hrs..=hours.

Table 2- Unadjusted.and.Adjusted Hazard Ratios forDeath and Graft Failure among Elderly (>60 years) Renal Transplant Recipients from July 19960October 2010 by Race/Ethnicity

Characteristic Death Graft Failure

d Crude HR (95% CI)  Adjusted HR (95% CI)  Crude HR (95% CI) Adjusted HR (95% CI
Recipient Demographics

Race/Ethnicity White Ref Ref Ref Ref
1.02 (0.98, 1.07 0.84 (0.80, 0.88' 1.60 (1.51, 1.69’ 1.23 (1.15, 1.32

0.81 (0.76, 0.86 0.68 (0.64, 0.72 0.89 (0.81, 0.98 0.77(0.70, 0.85)

African American
Hispanic
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Asian 0.71 (0.65, 0.78 0.62 (0.57, 0.68 0.85 (0.74, 0.97! 0.70 (0.61, 0.81

Recipient Agé'

1.55 (1.50, 1.60 1.47 (1.42, 1.52 1.02 (0.96, 1.08] 0.94 (0.89, 1.00'

. Male 1.23 (1.19, 1.27 1.15 (1.11, 1.19 1.07 (1.02, 1.13 1.04 (0.98, 1.09

+ = Public and other 1.39 (1.34, 1.44 1.15 (111, 1.19 1.26 (1.19, 1.33, 1.09 (1.03, 1.16,

>20% (high poverty) 1.03 (0.99, 1.07, 1.01 (0.97, 1.06, 1.25 (1.18, 1.33 1.06 (0.99, 1.14

ESRD Etiology Diabetes Ref

Cystic kidney Disease 0.46 (0.43, 0.50 0.43 (0.40, 0.46 0.66 (0.59, 0.73; 0.65 (0.59, 0.73;

ther 0.93 (0.87, 1.01

! o) 0.76 (0.72, (B0) 0.67 (0.64, 0.70 0.95 (0.88, 1.03,

Deceased NeECD 1.43 (1.38, 1.49 1.33(1.25, 1.41) 1.54 (1.44, 1.65 1.38 (1.26, 1.51

Donor Agé ! 1.09 (1.08, 1.10 1.06 (1.05, 1.08; 1.25 (1.23, 1.27, 1.16 (1.13, 1.19
Period of Transplant ! 1996-2000 Ref Ref Ref Ref

) 2006-2010 0.73 (0.69, 0.76 0.66 (0.63, 0.70 0.74 (0.69, 0.80; 0.74 (0.69, 0.80!

1.05 (0.97, 1.15 1.10 (1.01, 1.20 0.99 (0.84, 1.17, 1.04 (0.87, 1.23

Three 1.00 (0.94, 1.07, 1.10 (1.03, 1.17 1.22 (1.09, 1.37, 1.25 (1.11, 1.40,

1.19 (1.12, 1.27 1.15 (1.08, 1.22 1.76 (1.58, 1.96 1.39 (1.24, 1.56
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Cold Ischemia Time 1.14 (1.12, 1.15, 1.03 (1.01, 1.05) 1.21 (119, 1.24 1.08 (1.05, 1.11

Any Acute Rejection No Ref Ref Ref Ref
Yes 1.35(1.29, 1.41 1.26 (1.20, 1.32 2.53(2.38, 2.69 2.25 (2.11, 2.40

3 Effect estimate calculated for a-¥8ar change in agBEffect estimate calculed for a 10year change in time on dialySi&ffect estimate calculated for a-h® change inime ischemia time. HR
Hazard ratio, Bold numbers represent statistically significant estirAdfasted model adjusted for race/ethnicity, any @cajectionESRD etiology, Gender, HLA mismatch, gransplant dialysis,

type of donor, recipient age, donor age and cold ischemia time, insurance and periwspt#rttation HRHazard ratio, Bold numbers representistially significant estimates.
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Figure Legends

Figure 1: KaplanMeier estimates showing Unadjusted Graft Survival among Elderly Reswasdlant
Recipients from July 1996 - October 2010 with recipient follow-up until December 2011

Figure 2: KaplanMeier-estimates showing Unadjusted Patianviyal among Elderly Renal Transplant

Recipients from July 1996 - October 2010 with recipient follow-up until December 2011
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Figure 1: Graft Survival among Elderly (>60 years)U.S.Renal Transplant Recipients from July 19960 October 2010 withFollow-up through December 2011
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Figure 2: Patient Suryival among Elderly (>60 years) U.S. Renal Transplant Recipients from July 1996 October 2010 with Followup through December 2011
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