
OPTN/SRTR 2016 Annual Data Report: Kidney

A. Hart1,2, J. M. Smith2,3, M. A. Skeans2, S. K. Gustafson2, A. R. Wilk4,5, A. Robinson4,5, J. 
L. Wainright4,5, C. R. Haynes4,5, J. J. Snyder2,6, B. L. Kasiske1,2, and A. K. Israni1,2,6

1Department of Medicine, Hennepin County Medical Center, University of Minnesota, 
Minneapolis, MN

2Scientific Registry of Transplant Recipients, Minneapolis Medical Research Foundation, 
Minneapolis, MN

3Department of Pediatrics, University of Washington, Seattle, WA

4Organ Procurement and Transplantation Network, Richmond, VA

5United Network for Organ Sharing, Richmond, VA

6Department of Epidemiology and Community Health, University of Minnesota, Minneapolis, MN

Abstract

Data from 2016 show ongoing positive trends in short- and long-term allograft survival, and a 

decrease in the number of active listed candidates for the first time in more than a decade, with a 

concomitant increase in deceased donor kidney transplants. Transplant rates that had changed 

dramatically for some groups after implementation of the new kidney allocation system in 2014 

are stabilizing, allowing for evaluation of new steady states and trends. Many challenges remain in 

adult kidney transplantation, including stagnant rates of living donor transplant, geographic 

disparities in access to transplant, racial disparities in living donor transplant, and overall a 

continuing demand for kidneys that far outpaces the supply. For pediatric recipients, a decline in 

the proportion of living donor transplants is of concern. In 2016, only 34.2% of pediatric 

transplants were from living donors, compared with 47.2% in 2005. The number of related donors 

decreased dramatically over the past decade, and the number of unrelated directed transplants 

performed in pediatric candidates remained low (50).
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1 Introduction

The 2016 Annual Data Report kidney chapter provides a second year of data following 

implementation of the new kidney allocation system (KAS) in December 2014. Examination 

of 2015 data revealed “bolus effects,” or rapid changes in transplant rates before they leveled 

out at a new steady state. We can now begin to assess both intended and potential unintended 

consequences of the new policy. These data also show where the new KAS achieved its 

aims, for example in increasing deceased donor transplant rates among racial minorities, and 

where the kidney transplant community should continue its efforts beyond the KAS to 

achieve equity, such as increasing access to transplant for blood group B candidates and 

reducing the ongoing marked disparity for black patients in access to living donor transplant 

and allograft survival.

The 2016 data show other encouraging trends and concerns that warrant further 

investigation. For the first time in more than a decade, the number of candidates, both active 

and inactive, on the deceased donor waiting list declined, and the number of deceased donor 

transplants increased notably. Both short- and long-term unadjusted allograft survival 

continued to improve, although the short-term effect of KAS may not have stabilized, and 

long-term effects are unknown. However, the number of living donor transplants remained 

flat. Geographic variation in access to transplant remained high, and fewer candidates were 

willing to accept kidneys with a high kidney donor profile index (KDPI) score despite an 

aging waitlist population with more years on dialysis and higher prevalence of comorbid 

conditions. The potential long-term graft survival benefits of longevity matching with kidney 

donor risk index (KDRI) and expected posttransplant survival scores will be difficult to 

assess for several years. In summary, the 2016 data show both progress and ongoing 

challenges for the transplant community in providing this life-saving treatment to patients 

with end-stage kidney disease.

2 Adult Kidney Transplant

2.1 Waiting List

Perhaps the most striking trend apparent in the 2016 waitlist data is the decrease in listed 

candidates for the second year in a row, after a peak of nearly 100,000 in 2014 (Figure KI 2). 

Unlike in 2015, numbers of both active and inactive candidates decreased. In total, 30,869 

adult candidates were added to and 33,291 removed from the list, and deceased donor 

transplants increased from 12,279 in 2015 to 13,501 in 2016 (Table KI 5, Table KI 6). The 

number of new inactive listings declined for the second year in a row, likely due to the new 

KAS, which eliminated the utility of newly listing as inactive for candidates already on 

dialysis undergoing pretransplant workup (Figure KI 1). Credit given for time on dialysis 

may also explain the ongoing increase in numbers of adult patients removed from the list 

due to being too sick to undergo transplant, 4411 in 2016 versus 3325 in 2014. 

Unfortunately, more than one-fourth of the 33,291 adult patients removed from the list were 

removed due to death or deteriorating medical condition, reflecting the ongoing organ 

shortage despite gains in numbers of deceased donor transplants (Table KI 6). Removals for 

other reasons also increased, and given that more than 13.4% of waitlist removals were for 
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other reasons, a closer examination of how reporting categories are used may be warranted 

to ensure that clinically relevant trends are not missed.

The kidney transplant waiting list continued to age, with ongoing increases in the 

proportions of candidates aged 50–74 years (Figure KI 3). While overall the racial 

composition of the list changed little, the trend toward increasing proportions of Hispanic 

candidates continued, from 15.7% in 2005 to 19.4% in 2016 (Figure KI 4). Proportions of 

waitlisted candidates with calculated panel-reactive antibodies (cPRA) 98%–100% declined 

from 9.4% in 2013 to 8.2% in 2016, likely reflecting increases in transplants for these 

candidates due to the new KAS (Figure KI 7). The proportion of candidates with diabetes as 

a cause of kidney disease increased to 36.2% pf waitlisted candidates (Figure KI 5). Time on 

the waiting list and on dialysis also continued to increase; more than 20% of listed 

candidates had been on dialysis for at least 6 years from their most recent listing (Figure KI 

8). Considering that more listed candidates are older, have diabetes, and have longer dialysis 

duration, perhaps the most concerning recent waitlist trend is a decrease for the second year 

in a row in the proportion willing to accept a high-KDPI kidney, down from 49.9 % in 2014 

to 45.7% in 2016 (Figure KI 9). Counter-intuitively, this decline was more dramatic among 

candidates aged 65 years or older (Figure KI 19).

Deceased donor transplant rates, or transplants per 100 waitlist-years, changed dramatically 

for some groups after KAS implementation. After an initially large increase in 2015 for 

candidates aged 18–34 years, the rate increased again in 2016, but to a degree similar to 

increases for all other age groups (Figure KI 11). The rate for candidates with cPRA 98%–

100% was essentially equal to the rate in 2015, when a dramatic increase followed KAS 

implementation (Figure KI 13). Transplant rates remained higher for candidates with blood 

type AB (Figure KI 14). Interestingly, the rate for candidates listed for less than 1 year 

soared after 2014, perhaps reflecting many more transplants in newly listed candidates who 

had been on dialysis for many years (Figure KI 15).

Cumulatively, for candidates listed in 2013, fewer than 50% were still waiting in 2016; 20% 

underwent deceased donor transplant, 15% underwent living donor transplant, 8% died, and 

11% were removed from the list for other reasons (Figure KI 16). These competing risks 

reflect the difficulty of calculating a national median time to transplant, as half of newly 

listed candidates in 2005 had not undergone transplant by 2016 (Figure KI 17). Geographic 

variability in access to transplant remained high, making national averages for waitlist 

outcomes less relevant than from region to region. The percentage of patients who 

underwent deceased donor kidney transplant within 5 years varied from 9.1% to 84.3% 

across donation service areas (DSAs) (Figure KI 18); waitlist mortality rates also varied, 

ranging from 0 to 12.7 per 100 patient-years across DSAs (Figure KI 23). Overall and by 

age, race, and diagnosis, mortality rates for listed patients decreased over the past 10 years 

(Figure KI 20, Figure KI 21, Figure KI 22). However, given recent increases in removals 

from the waiting list for reasons other than death or transplant, it is notable that deaths 

within 6 months of removal have also declined since 2014, suggesting that, at the very least, 

transplant programs are not compensating for changed waitlist demographics post-KAS by 

more rapidly delisting candidates at higher mortality risk.
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2.2 Deceased Donation

Overall, the demographics of deceased kidney donors remained stable, with a slight decline 

over 10 years in the proportions in the youngest and oldest age groups, and an increase in the 

proportion aged 18–34 years (Figure KI 25, Figure KI 26). Donation rates continued to vary 

greatly by state, from 6.9 to 32.2 per 1000 deaths (Figure KI 27). The previously noted trend 

of a slow 10-year increase in discard rates continued across age group, comorbidity, cause of 

death, donor type, and KDPI. Implementation of the new KAS raised concerns about 

increasing discard rates in the setting of increased geographic sharing of kidneys and longer 

cold ischemia time. While the current discard trend preceded the new KAS, the rate of 

increase appears to have worsened post-KAS in some groups (Figure KI 28, Figure KI 29, 

Figure KI 30, Figure KI 31, Figure KI 32, Figure KI 33). In particular, discards of kidneys 

recovered from donors aged 65 years or older, from donors with diabetes, and with KDPI 

above 85% increased more rapidly in the 2 years since KAS implementation.

The discard rate for biopsied kidneys remained markedly higher than the rate for non-

biopsied kidneys; nearly one-third of biopsied kidneys were discarded in 2016, despite 

declines in the KDRI of biopsied kidneys over the past 10 years, from 1.61 in 2005 to 1.45 

in 2016 (Figure KI 32, Figure KI 38). This suggests that kidneys discarded based on biopsy 

could likely have benefitted listed candidates. Of similar concern is a trend toward 

decreasing KDRI of discarded kidneys (Figure KI 37). This may be an unintended 

consequence of the clinical use of KDPI rather than KDRI; KDPI assigns a percentile score 

of 0–100 based on the previous years’ recovered kidney donors (for the purpose of 

transplant) and can result in “drift.” Specifically, if recovery practice nationwide becomes 

more conservative in a single year, the definition of a KDPI > 85 kidney will be more 

conservative the next year (i.e., have a relatively lower KDRI than the prior year). The 

meaning of a KDPI > 85 kidney is redefined each year and always tends in the direction of 

the previous year, driving an ongoing process.

2.3 Living Donation

The total number of living donor transplants, in adults and children, has remained flat since 

2011, and represents a declining proportion of all kidney transplants (Figure KI 48). 

Unrelated donations continued to make up a greater proportion of living donor kidney 

transplants; paired donations increased from 27 in 2005 to 642 in 2016 (Figure KI 40). 

White donors continued to donate most living donor kidneys (70%); proportions of black 

living donors declined from 13.4% in 2005 to 9.6% in 2016 (Figure KI 43). The extent of 

this decrease due to medical contraindications or psychosocial barriers needs further study. 

In addition, the proportion of donors aged 50 years or older increased (Figure KI 41), 

possibly due to concern that the long-term risks for younger donors may be greater than for 

older donors. More comprehensive follow-up of these living donors, along with appropriate 

controls as proposed by SRTR’s Living Donor Collective (see Kasiske et al, The Living 

Donor Collective: A scientific registry for living donors. Am J Transplant. In press. DOI: 

10.1111/ajt.14365) will provide better insights into the short- and long-term risks of 

donation, especially given improvements in surgical techniques and the near elimination of 

retroperitoneal nephrectomy (Figure KI 44). Readmission after donor nephrectomy within 

the first year remains uncommon, at 5.3% with complications reported in 9%; However, 
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readmission rates at 12 months are unknown for nearly one-fifth of donors (Figure KI 45), 

illustrating the need to better ascertain living donor outcomes.

2.4 Kidney Transplants

Encouragingly, after at least a decade of stasis in numbers of transplants despite an 

expanding waiting list, the total number of kidney transplants rose notably in 2015 and 2016. 

This increase is entirely attributable to an increase in deceased donor transplants, as living 

donor transplants did not increase (Figure KI 48). The increase in transplants occurred 

across most levels of age, sex, racial/ethnic, and diagnosis groups (Figure KI 49, Figure KI 

50, Figure KI 51, Figure KI 52). Also encouraging are apparently accelerated gains in 

numbers of transplants in black and Hispanic patients since 2014 (Figure KI 51). These 

gains appear to be related to intentional KAS policies aimed at reducing racial disparities in 

access to deceased donor transplant, such as credit given for time on dialysis before listing. 

However, disparity in access to living donation persists; only 12.3% of living donor kidney 

transplants were performed in black recipients, compared with 65.1% in white recipients 

(Table KI 8). Meanwhile, white candidates made up only 36.4% of the waiting list, and 

black candidates 33.2% (Table KI 2).

Nearly half of deceased donor recipients in 2016 had been on dialysis for at least 5 years; the 

proportion of deceased donor recipients who had waited more than 5 years was only 19.2%, 

likely reflecting the credit given for time on dialysis under the new KAS (Table KI 9, Table 

KI 10). Consistent with the higher rate of discards for kidneys with KDPI above 85%, the 

proportion of transplants using high-KDPI kidneys declined from 10.7% in 2005 to 7.9% in 

2016 (Figure KI 53). This trend again suggests that kidneys that could benefit some 

candidates may be unnecessarily discarded.

Nearly 70% of deceased donor recipients in 2016 were on Medicare, compared with only 

37.8% of living donor recipients. Conversely, 21.9% of deceased donor recipients had 

private insurance, compared with 55.6% of living donor recipients. A small but similar 

proportion of deceased and living donor recipients were covered by Medicaid, 6.5% and 

4.1%, respectively (Table KI 8).

Nearly 75% of transplant recipients underwent immunosuppression induction with T-cell 

depleting agents in 2016, and IL2 receptor antagonists (IL-2-RA) or no induction became 

increasingly uncommon (Figure KI 54). Similarly, tacrolimus remained the calcineurin 

inhibitor of choice over cyclosporine, prescribed for only 1.7% of recipients (Figure KI 55). 

Ten years ago, mTOR inhibitors were more commonly used, but only 1.9% of recipients 

were prescribed them at transplant in 2016, increasing to 4.3% at 1 year posttransplant 

(Figure KI 57). Mycophenolate use continued to increase, to 95.2% in 2016 (Figure KI 56). 

Steroid use also continued to increase. After a nadir of 63.8% recipients using steroids at 1 

year posttransplant in 2007, 71.8% were using steroids in 2016 (Figure KI 58).

Due to the new KAS, the proportion of deceased donor transplants among candidates with 

cPRA 98%–100% increased dramatically in 2015, to 14.6%. In 2016, the proportion 

decreased to 11.8%, still well above the 2014 proportion of 4.8% (Figure KI 59). Monthly 

data from the OPTN 2-year KAS report shows minimal fluctuation during 2016, suggesting 
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that a steady state may have been reached for this group (see https://

www.transplantpro.org/wp-content/uploads/sites/3/KAS_First-two-years_041917.pdf).

Transplants were performed at a variety of transplant programs; 5% of kidney transplants 

occurred at programs that performed at least 245 transplants, and 5% at programs that 

performed 2 or fewer. The 75th and 95th percentile program volumes increased over time, 

while numbers of transplants performed at programs of median or smaller size remained 

relatively stable (Figure KI 62). More than half of all transplants occurred at programs in the 

75th or higher percentile, with 18% occurring at programs in the 95th percentile and 41% 

occurring at programs in the 75th to 95th percentile (Figure KI 63).

2.5 Outcomes

In mid-2016, 210,615 recipients were alive with a functioning graft, nearly twice as many as 

in 2005 (Figure KI 79). The longstanding improvement in unadjusted short- and long-term 

deceased donor graft survival continued in 2016; 6-month all-cause and death-censored graft 

failure for deceased donor recipients in 2015 was nearly half what it was 10 years ago. All-

cause graft failure declined from 7.5% in 2005 to 4.8% in 2015, with a similar decline in 6-

month death-censored graft failure from 4.3% to 2.6% over the same period. Long-term 

failure rates improved; 10-year all-cause graft failure for recipients in 2006 declined to 

51.6% from 57.2% 8 years earlier, and 10-year death-censored graft failure declined from 

33.7% to 26.2% (Figure KI 64, Figure KI 65). Similarly positive trends continued for living 

donor recipients, with 6-month and 10-year all-cause graft failure only 1.3% and 34.2% 

(Figure KI 67). Censoring for death, nearly 82% of living donor kidneys transplanted in 

2006 were still functioning in 2016 (Figure KI 68).

Five-year graft survival among recipients who underwent deceased donor transplant in 2011 

was lower for those with diabetes and hypertension as cause of kidney failure than for those 

with cystic disease or glomerulonephritis (Figure KI 70). Graft survival did not differ for 

donation-after-circulatory-death versus donation-after-brain-death kidneys (Figure KI 72). 

While graft survival for KDPI 35%–85% and > 85% was notably lower than for KDPI = 

20% and 21%–34% (63.9% for KDPI > 85%, 82.7% for KDPI = 20%), graft survival 

differed little between the two lowest KDPI groups (82.7% and 81.1% for KDPI = 20% and 

21%–34%, respectively) (Figure KI 71). Observed 5-year graft survival was lower for 

biopsied than for non-biopsied kidneys (71.2% versus 79.7%), suggesting that biopsies are 

more often performed when kidneys are medically likely to be of lower quality (Figure KI 

73). Given that the 5-year survival for biopsied vs. non-biopsied kidneys was nearly 

equivalent to calculated survival for KDPI 35–85% vs. KDPI 21–34%, this again raises 

concern that biopsy may not add to available clinical information with regard to predicting 

subsequent graft failure rates. While still better than deceased donor graft survival, 5-year 

living donor graft survival was lower for black recipients than for any other racial/ethnic 

group, at 82.0% compared with 92.3% for Asian, 89.9% for Hispanic, and 85.7% for white 

recipients (Figure KI 75).

Posttransplant diabetes continued to decline, especially among recipients with the highest 

body mass index (BMI); 1-year incidence in recipients with BMI = 35 kg/m2 was essentially 

the same as for recipients with BMI 25–34 kg/m2 (Figure KI 81, Figure KI 82). This trend is 
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particularly encouraging given the increased use of tacrolimus in lieu of cyclosporine for 

immunosuppression. Incidence of posttransplant lymphoproliferative disorder (PTLD) 

remained low overall at 0.6% at 5 years posttransplant. However, 5-year incidence was 

substantially higher for recipients who were Epstein-Barr virus (EBV) negative, albeit still 

low at 1.6% (Figure KI 83).

Patient survival closely mirrored graft survival. Five-year deceased donor recipient survival 

was lowest for patients with diabetes (Figure KI 85) and for those who received a high-

KDPI or biopsied kidney (Figure KI 86, Figure KI 87). Patient and living donor graft 

survival were lowest for recipients aged 65 years or older. The next worse graft survival was 

for recipients aged 18–34 years (Figure KI 74), but not surprisingly patient survival was 

highest for these recipients after both living and deceased donor transplant (Figure KI 84, 

Figure KI 88).

3 Pediatric Kidney Transplant

3.1 Waiting List

In 2016, 917 pediatric candidates were added to the kidney transplant waiting list, 522 

(57%) as inactive (Figure KI 91). The number of prevalent pediatric candidates (listed at age 

< 18 years and on the list on December 31 of the given year) has been steadily increasing 

and reached 1,494 on December 31, 2016 (Figure KI 92). The most common reason for 

inactive status among newly listed candidates in 2016 was incomplete work-up (52.1%), 

followed by living donor candidate status (16.8%), and too well to need transplant (11.6%) 

(Table KI 13). Over the past decade, the age of pediatric candidates on the list at year-end 

shifted, with an increase in those aged 1–5 years (14.9% to 24.6%) and a decrease in those 

aged 11–17 years (66.3% to 54.3%) (Table KI 14). Proportions of candidates with congenital 

anomalies of the kidney and urinary tract (CAKUT) as primary cause of disease increased 

from 27.8% in 2006 to 37.3% in 2016, and proportions with glomerulonephritis decreased 

from 12.3% to 7.1%. Most candidates (65.7%) had a cPRA of less than 1% (Table KI 15). 

The proportion of pediatric candidates waiting for retransplant decreased from 26.4% on 

December 31, 2006, to 15.0% on December 31, 2016. Multi-organ listing was uncommon; 

only 2.4% of pediatric candidates were awaiting multi-organ transplant on December 31, 

2016 (Table KI 16). The leading cause of end-stage kidney disease changed with age; 

CAKUT was most common in children aged younger than 6 years, while focal segmental 

glomerulosclerosis and glomerulonephritis were more common in older children (Figure KI 

98).

Of the 972 pediatric candidates removed from the waiting list in 2016, 598 (61.5%) received 

a deceased donor kidney, 273 (28.1%) received a living donor kidney, 27 (2.8%) died, 23 

(2.4%) were considered too sick to undergo transplant, and 7 (0.7%) were removed from the 

list because their condition improved (Table KI 17, Table KI 18). Among patients newly 

listed in 2013, 57.4% underwent deceased donor transplant within 3 years, 22.5% underwent 

living donor transplant, 16.5% were still waiting, 2.3% were removed from the list for other 

reasons, and 1.2% died (Figure KI 99). The rate of deceased donor transplant in 2016 among 

pediatric waitlisted candidates was 106.8 per 100 active waitlist years, up from 98.3 in 2015 

(Figure KI 100), compared with 20.7 for adult candidates (Figure KI 11). One aim of the 
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KAS was to maintain the high level of access to transplant for pediatric candidates that was 

present pre-KAS. Transplant rates varied by age. In 2016, transplant rates were highest for 

candidates aged 11–17 years (120.7 per 100 active waitlist years), followed by candidates 

aged 6–10 years (105.3). Mirroring 2015, transplant rates among pediatric candidates were 

lowest for children aged younger than 6 years (98.4 per 100 active waitlist years). Rates also 

varied by cPRA (Figure KI 101), further demonstrating the effects of new priority for highly 

sensitized candidates under the KAS. For pediatric candidates with cPRA greater than 98%, 

the transplant rate increased from 6.9 per 100 active waitlist years in 2014 to 25.9 in 2016. 

Transplant rates for pediatric candidates with cPRA 80%–97% declined from 63.7 in 2014 

to 18.2 in 2015, and increased to 34.9 in 2016. In contrast to mortality among candidates 

waiting for other organs, pretransplant mortality among pediatric candidates waiting for 

kidney transplant was low: 1.4 per 100 waitlist years in 2015–2016 (Figure KI 102).

3.2 Transplant

The number of total pediatric kidney transplants decreased from a peak of 899 in 2005 to 

731 in 2016 (Figure KI 103). The decline in the proportion of living donor kidney 

transplants in pediatric recipients is of concern. In 2016, only 34.2% of pediatric transplants 

were from living donors, compared with 47.2% in 2005. Similar to adults, the number of 

related donors decreased dramatically over the past decade. The number of unrelated 

directed transplants performed in pediatric candidates remained low (50 in 2016) (Figure KI 

104). Children aged younger than 6 years made up the largest group of living donor kidney 

recipients (44.3%) (Figure KI 105).

In 2016, 30 programs were performing only pediatric kidney transplants, compared with 130 

performing only adult transplants and 58 performing transplants in both adults and children 

(Figure KI 106). In 2016, 14.2% of transplants in candidates aged 0–14 years were 

performed at programs with volumes of 5 or fewer pediatric transplants in that year (Figure 

KI 107). A higher proportion of living donor transplants were in recipients aged 1–5 years; 

this group accounted for 28.5% of pediatric living donor transplants and 18.5% of pediatric 

deceased donor transplants, compared with 17.8% and 19.4%, respectively, for recipients 

aged 6–10 years. While most pediatric transplants were in recipients aged 11–17 years 

(59.0%), deceased donor transplants were more common than living donor transplants 

(62.0% vs. 53.3%) (Table KI 19). The racial distribution differed for deceased and living 

donor transplant recipients. A higher proportion of living donor than deceased donor 

recipients were white (69.6% vs. 39.8%) and a higher proportion of deceased donor 

recipients than living donor recipients were black (23.7% vs. 9.2%) and Hispanic (27.9% vs. 

16.1%). Private insurance was more common among living donor recipients and Medicare/

Medicaid among deceased donor recipients. Most deceased donor recipients (66.3%) 

underwent transplant with a kidney from a donor with KDPI = 20%. The number of HLA 

mismatches was higher among deceased donor recipients than among living donor 

recipients; 83.6% of deceased donor recipients and 23.2% of living donor recipients had 

more than three HLA mismatches in 2012–2016 (Figure KI 114).

The combination of a donor who was positive for cytomegalovirus and a pediatric recipient 

who was negative occurred in 22.7% of deceased donor transplants and in 19.5% of living 
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donor transplants (Table KI 22, Table KI 23). The combination of a donor who was positive 

for EBV and a recipient who was negative occurred in 36.9% of deceased donor transplants 

and in 46.0% of living donor transplants.

3.3 Immunosuppressive Medication Use

Trends in immunosuppressive medications used in children and adolescents were similar to 

trends for adults. In 2016, use of T-cell depleting agents continued to increase, reaching 

65.1%; IL-2-RA therapy use remained steady at 34.7%. The percentage of recipients 

receiving no induction therapy continued to decline, reaching a low of 5.2% in 2016 (Figure 

KI 108). In 2016, tacrolimus was used as part of the initial maintenance immunosuppressive 

medication regimen in 97.1% of pediatric transplant recipients and mycophenolate in 96.5% 

(Figure KI 109, Figure KI 110). Mammalian target of rapamycin inhibitors were used in 

5.6% of 2015 pediatric recipients at 1 year posttransplant (Figure KI 111). Corticosteroids 

were used in 61.6% of 2016 pediatric recipients at the time of transplant and in 62.4% of 

2015 recipients at 1 year posttransplant (Figure KI 112). T-cell depleting agents were more 

common with increasing cPRA and IL-2-RA use more common with decreasing cPRA 

(Figure KI 113).

3.4 Outcomes

All-cause graft failure after deceased donor transplant in pediatric recipients was 2.6% at 6 

months and 3.3% at 1 year for transplants in 2014–2015, 10.8% at 3 years for transplants in 

2012–2013, 18.2% at 5 years for transplants in 2010–2011, and 45.8% at 10 years for 

transplants in 2006–2007 (Figure KI 117). Corresponding graft failure after living donor 

transplant was 2.5% at 6 months and 3.3% at 1 year for transplants in 2014–2015, 4.9% at 3 

years for transplants in 2012–2013, 11.5% at 5 years for transplants in 2010–2011, and 

30.5% at 10 years for transplants in 2006–2007 (Figure KI 120). For the cohort of recipients 

who underwent transplant in 2007–2011, graft survival was highest for living donor 

recipients aged younger than 11 years (91.1% at 5 years) and lowest for deceased donor 

recipients aged 11–17 years (74.5% at 5 years) (Figure KI 123). Over the past 6 years, the 

incidence of acute rejection in the first year remained relatively stable between 11.4% and 

12%. In the youngest age group (< 6 years), incidence of reported acute rejection in the first 

posttransplant year increased over time from 9.3% in 2010–2011 to 11.9% in 2014–2015, 

the highest incidence by age (Figure KI 124). Short-term renal function, measured by 

estimated glomerular filtration rate (eGFR), improved substantially over the past decade. 

The proportion of recipients with eGFR 90 mL/min/1.73 m2 or higher at discharge increased 

from 20.6% in 2005 to 35.9% in 2016, and at 1 year posttransplant from 13.0% to 27.7% 

(Figure KI 115, Figure KI 116). Of recipients in the 2015 cohort, 74.7% had chronic kidney 

disease stage 1–2 at 1 year posttransplant, with eGFR 60 mL/min/1.73 m2 or higher. 

Incidence of PTLD among EBV-negative recipients was 2.9% at 5 years posttransplant, 

compared with 0.7% among EBV-positive recipients (Figure KI 125). Overall 5-year patient 

survival among pediatric kidney transplant recipients in 2007–2011 was 98.0% (Figure KI 

126).
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Figure KI 1. New adult candidates added to the kidney transplant waiting list
A new candidate is one who first joined the list during the given year, without having been 

listed in a previous year. Previously listed candidates who underwent transplant and 

subsequently relisted are considered new. Candidates concurrently listed at multiple centers 

are counted once. Active and inactive patients are included; active status is determined on 

day 7 after first listing. Includes kidney and kidney-pancreas listings.
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Figure KI 2. Adults listed for kidney transplant on December 31 each year
Candidates concurrently listed at multiple centers are counted once. Those with concurrent 

listings and active at any program are considered active. Includes kidney and kidney-

pancreas listings.
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Figure KI 3. Distribution of adults waiting for kidney transplant by age
Candidates waiting for transplant at any time in the given year. Candidates listed 

concurrently at multiple centers are counted once. Age is determined at the later of listing 

date or January 1 of the given year. Active and inactive candidates are included.
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Figure KI 4. Distribution of adults waiting for kidney transplant by race
Candidates waiting for transplant at any time in the given year. Candidates listed 

concurrently at multiple centers are counted once. Active and inactive candidates are 

included.
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Figure KI 5. Distribution of adults waiting for kidney transplant by diagnosis
Candidates waiting for transplant at any time in the given year. Candidates listed 

concurrently at multiple centers are counted once. Active and inactive candidates are 

included. CKD, cystic kidney disease; DM, diabetes. HTN, hypertension. GN, 

glomerulonephritis.
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Figure KI 6. Distribution of adults waiting for kidney transplant by waiting time
Candidates waiting for transplant at any time in the given year. Candidates listed 

concurrently at multiple centers are counted once. Time on the waiting list is determined at 

the earlier of December 31 or removal from the waiting list. Active and inactive candidates 

are included.
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Figure KI 7. Distribution of adults waiting for kidney transplant by C/PRA
Candidates waiting for transplant at any time in the given year. Candidates listed 

concurrently at multiple centers are counted once. From December 5, 2007, through 

September 30, 2009, CPRA was used if greater than 0; otherwise, the maximum 

pretransplant PRA was used. Before December 5, 2007, the maximum pretransplant PRA 

was used unconditionally. CPRA is used after September 30, 2009. C/PRA is the highest 

value during the year. Active and inactive candidates are included.
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Figure KI 8. Distribution of adults waiting for kidney transplant by time on dialysis
Candidates waiting for transplant at any time in the given year. Candidates listed 

concurrently at multiple centers are counted once. Time on dialysis begins at the more recent 

of first ESRD service date and most recent graft failure, and ends at the earlier of December 

31 or removal from the waiting list. Active and inactive candidates are included.
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Figure KI 9. Distribution of adults waiting for kidney transplant by willingness to accept ECD or 
KDPI > 85% kidney
Candidates waiting for transplant at any time in the given year. Candidates listed 

concurrently at multiple centers are counted once. Active and inactive candidates are 

included. Willingness to accept ECD at time of listing or willingness to accept a local non-

zero HLA mismatch KDPI >85% kidney for at least one day during the year, beginning in 

2014. ECD, expanded criteria donor.
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Figure KI 10. Prevalent dialysis patients waitlisted for kidney transplant by age
Estimated percentage of prevalent dialysis patients waitlisted for kidney or kidney-pancreas 

transplant. Percentage calculated as the sum of point prevalent waitlist candidates divided by 

the sum of point prevalent dialysis patients on December 31 of each year. Dialysis data from 

the Consolidated Renal Operations in a Web-enabled Network (CROWN) dataset. Age 

calculated on December 31 of given year.
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Figure KI 11. Deceased donor kidney transplant rates among active adult waitlist candidates by 
age
Transplant rates are computed as the number of deceased donor transplants per 100 patient-

years of active wait time in a given year. Individual listings are counted separately. Age is 

determined at the later of listing date or January 1 of the given year. Rates with less than 10 

patient-years of exposure are not shown.
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Figure KI 12. Deceased donor kidney transplant rates among active adult waitlist candidates by 
diagnosis
Transplant rates are computed as the number of deceased donor transplants per 100 patient-

years of active wait time in a given year. Individual listings are counted separately. Rates 

with less than 10 patient-years of exposure are not shown. GN, glomerulonephritis.
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Figure KI 13. Deceased donor kidney transplant rates among active adult waitlist candidates by 
C/PRA
Transplant rates are computed as the number of deceased donor transplants per 100 patient-

years of active wait time in a given year. Individual listings are counted separately. From 

December 5, 2007, through September 30, 2009, CPRA was used if greater than 0; 

otherwise, the maximum pretransplant PRA was used. Before December 5, 2007, the 

maximum pretransplant PRA was used unconditionally. CPRA is used after September 30, 

2009. Rates with less than 10 patient-years of exposure are not shown.
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Figure KI 14. Deceased donor kidney transplant rates among active adult waitlist candidates by 
blood type
Transplant rates are computed as the number of deceased donor transplants per 100 patient-

years of active wait time in a given year. Individual listings are counted separately. Rates 

with less than 10 patient-years of exposure are not shown.
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Figure KI 15. Deceased donor kidney transplant rates among active adult waitlist candidates by 
time on the waitlist
Transplant rates are computed as the number of deceased donor transplants per 100 patient-

years of active wait time in a given year. Individual listings are counted separately. Rates 

with less than 10 patient-years of exposure are not shown.

Hart et al. Page 24

Am J Transplant. Author manuscript; available in PMC 2018 January 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure KI 16. Three-year outcomes for adults waiting for kidney transplant, new listings in 2013
Adults waiting for any kidney transplant and first listed in 2013. Candidates concurrently 

listed at more than one center are counted once, from the time of earliest listing to the time 

of latest removal. Removed from list includes all reasons except transplant and death. DD, 

deceased donor; LD, living donor.
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Figure KI 17. Percentage of adults who underwent deceased donor kidney transplant within a 
given time period of listing
Candidates concurrently listed at more than one center are counted once, from the time of 

earliest listing to the time of latest removal.
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Figure KI 18. Percentage of adults who underwent deceased donor kidney transplant within 5 
years of listing in 2011 by DSA
Candidates listed concurrently in a single DSA are counted once in that DSA, from the time 

of earliest listing to the time of latest removal; candidates listed in multiple DSAs are 

counted separately per DSA.
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Figure KI 19. Adults willing to accept a kidney designated ECD or KDPI > 85% by age
Adults waiting for kidney transplant on December 31 of the given year. Candidates 

concurrently listed at more than one center are counted once, from the time of earliest listing 

to the time of latest removal. Willingness to accept ECD at time of listing or willingness to 

accept a local non-zero HLA mismatch KDPI >85% kidney for at least one day during the 

year, beginning in 2014. ECD, expanded criteria donor.
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Figure KI 20. Pretransplant mortality rates among adults waitlisted for kidney transplant by age
Mortality rates are computed as the number of deaths per 100 patient-years of waiting in the 

given year. Individual listings are counted separately. Rates with less than 10 patient-years of 

exposure are not shown. Age is determined at the later of listing date or January 1 of the 

given year.
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Figure KI 21. Pretransplant mortality rates among adults waitlisted for kidney transplant by 
race
Mortality rates are computed as the number of deaths per 100 patient-years of waiting in the 

given year. Individual listings are counted separately. Rates with less than 10 patient-years of 

exposure are not shown.
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Figure KI 22. Pretransplant mortality rates among adults waitlisted for kidney transplant by 
diagnosis
Mortality rates are computed as the number of deaths per 100 patient-years of waiting in the 

given year. Individual listings are counted separately. Rates with less than 10 patient-years of 

exposure are not shown. CKD, cystic kidney disease; DM, diabetes. HTN, hypertension. 

GN, glomerulonephritis.
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Figure KI 23. Pretransplant mortality rates among adults waitlisted for kidney transplant in 
2016, by DSA
Mortality rates are computed as the number of deaths per 100 patient-years of waiting in the 

given year. Patients censored at waitlist removal. Individual listings are counted separately. 

Rates with less than 10 patient-years of exposure are not shown.
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Figure KI 24. Deaths within six months after removal among adult kidney waitlist candidates
Denominator includes only candidates removed from the waiting list for reasons other than 

transplant or death while on the list.
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Figure KI 25. Deceased kidney donors by age
Deceased donors with at least one kidney recovered for transplant. Donors whose kidneys 

were recovered en-bloc are counted once, and donors whose kidneys were recovered 

separately are counted twice.
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Figure KI 26. Deceased kidney donors by race
Deceased donors with at least one kidney recovered for transplant. Donors whose kidneys 

were recovered en-bloc are counted once, and donors whose kidneys were recovered 

separately are counted twice.
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Figure KI 27. Deceased donor kidney donation rates (per 1000 deaths) by state, 2013–2015
Numerator: Deceased donors aged < 70 years, by state of death, whose kidneys were 

recovered for transplant from 2013 through 2015. Denominator: US deaths aged < 70 years, 

by state of death, from 2013 through 2015. State death data by age obtained through 

agreement with NAPHSIS (https://www.naphsis.org/research-requests). Donors whose 

kidneys were recovered en-bloc are counted once, and donors whose kidneys were recovered 

separately are counted twice.
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Figure KI 28. Rates of kidneys recovered for transplant and not transplanted by age
Percentages of kidneys not transplanted out of all kidneys recovered for transplant. Kidneys 

recovered en-bloc are counted once, and kidneys recovered separately are counted twice.
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Figure KI 29. Rates of kidneys recovered for transplant and not transplanted by diabetes status
Percentages of kidneys not transplanted out of all kidneys recovered for transplant. Kidneys 

recovered en-bloc are counted once, and kidneys recovered separately are counted twice.
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Figure KI 30. Rates of kidneys recovered for transplant and not transplanted by hypertension 
status
Percentages of kidneys not transplanted out of all kidneys recovered for transplant. Kidneys 

recovered en-bloc are counted once, and kidneys recovered separately are counted twice.
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Figure KI 31. Rates of kidneys recovered for transplant and not transplanted by terminal 
creatinine
Percentages of kidneys not transplanted out of all kidneys recovered for transplant. Kidneys 

recovered en-bloc are counted once, and kidneys recovered separately are counted twice.
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Figure KI 32. Rates of kidneys recovered for transplant and not transplanted by biopsy status
Percentages of kidneys not transplanted out of all kidneys recovered for transplant. Kidneys 

recovered en-bloc are counted once, and kidneys recovered separately are counted twice.
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Figure KI 33. Rates of kidneys recovered for transplant and not transplanted by cause of death
Percentages of kidneys not transplanted out of all kidneys recovered for transplant. Kidneys 

recovered en-bloc are counted once, and kidneys recovered separately are counted twice. 

CNS, central nervous system; CVA, cerebrovascular accident.
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Figure KI 34. Rates of kidneys recovered for transplant and not transplanted by DCD status
Percentages of kidneys not transplanted out of all kidneys recovered for transplant. Kidneys 

recovered en-bloc are counted once, and kidneys recovered separately are counted twice. 

DBD, donation after brain death; DCD, donation after circulatory death.
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Figure KI 35. Rates of kidneys recovered for transplant and not transplanted by KDPI
Percentages of kidneys not transplanted out of all kidneys recovered for transplant, by KDPI 

classification. The reference population for the KDRI to KDPI conversion is all deceased 

donor kidneys recovered for transplant in the US in 2016. Kidneys recovered en-bloc are 

counted once. KDPI, kidney donor profile index; KDRI, kidney donor risk index.
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Figure KI 36. Donor-specific components of the kidney donor risk index
Donors with at least one transplanted kidney. The donor-specific components of the kidney 

donor risk index are shown, except for donor height and hepatitis C virus status. CVA, 

cerebrovascular accident; DCD, donation after circulatory death; SCr, serum creatinine.
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Figure KI 37. Average kidney donor risk index
Kidneys recovered for transplant. Kidney donor risk index is computed using only donor-

specific components.
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Figure KI 38. Average kidney donor risk index by biopsy status
Kidneys recovered for transplant. Kidney donor risk index is computed using only 

donorspecific components, and is not converted to KDPI.
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Figure KI 39. Cause of death among deceased kidney donors
Deceased donors whose kidneys were transplanted. Each donor is counted once. CNS, 

central nervous system; CVA, cerebrovascular accident.
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Figure KI 40. Kidney transplants from living donors by donor relation
As reported on the OPTN Living Donor Registration Form.
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Figure KI 41. Living kidney donors by age
As reported on the OPTN Living Donor Registration Form.
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Figure KI 42. Living kidney donors by sex
As reported on the OPTN Living Donor Registration Form.
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Figure KI 43. Living kidney donors by race
As reported on the OPTN Living Donor Registration Form.
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Figure KI 44. Intended living kidney donor procedure type
As reported on the OPTN Living Donor Registration Form.
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Figure KI 45. Rehospitalization in the first 6 weeks, 6 months, and 1 year among living kidney 
donors, 2011–2015
Cumulative hospital readmission. The 6-week time point is recorded at the earliest of 

discharge or 6 weeks after donation.
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Figure KI 46. Kidney complications among living kidney donors, 2011–2015
Complications reported on the OPTN Living Donor Registration and Living Donor Follow-

up Forms at each time point. Complications include readmission, re-operation, vascular 

complications, and other complications requiring intervention. Multiple complications may 

be reported at any time point.
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Figure KI 47. BMI among living kidney donors
Donor height and weight reported on the OPTN Living Donor Registration Form.
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Figure KI 48. Total kidney transplants
All kidney transplant recipients, including adult and pediatric, retransplant, and multi-organ 

recipients.
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Figure KI 49. Total kidney transplants by age
All kidney transplant recipients, including adult and pediatric, retransplant, and multi-organ 

recipients.
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Figure KI 50. Total kidney transplants by sex
All kidney transplant recipients, including adult and pediatric, retransplant, and multi-organ 

recipients.
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Figure KI 51. Total kidney transplants by race
All kidney transplant recipients, including adult and pediatric, retransplant, and multi-organ 

recipients.
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Figure KI 52. Total kidney transplants by diagnosis
All kidney transplant recipients, including adult and pediatric, retransplant, and multi-organ 

recipients. GN, glomerulonephritis; CKD, cystic kidney disease.
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Figure KI 53. Kidney transplants by kidney donor profile index (KDPI)
All adult recipients of deceased donor kidneys, including multi-organ transplants. The 

reference population for the KDRI to KDPI conversion is all deceased donor kidneys 

recovered for transplant in the US in 2016. Kidneys recovered en-bloc are counted once. 

KDPI, kidney donor profile index; KDRI, kidney donor risk index.
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Figure KI 54. Induction agent use in adult kidney transplant recipients
Immunosuppression at transplant reported to the OPTN. IL2-RA, interleukin-2 receptor 

antagonist.
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Figure KI 55. Calcineurin inhibitor use in adult kidney transplant recipients
Immunosuppression at transplant reported to the OPTN.
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Figure KI 56. Anti-metabolite use in adult kidney transplant recipients
Immunosuppression at transplant reported to the OPTN. Mycophenolate includes 

mycophenolate mofetil and mycophenolate sodium.
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Figure KI 57. mTOR inhibitor use in adult kidney transplant recipients
Immunosuppression at transplant reported to the OPTN. One-year posttransplant data are 

limited to patients alive with graft function at 1 year posttransplant. mTOR, mammalian 

target of rapamycin.
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Figure KI 58. Steroid use in adult kidney transplant recipients
Immunosuppression at transplant reported to the OPTN. One-year posttransplant data are 

limited to patients alive with graft function at 1 year posttransplant.
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Figure KI 59. C/PRA at time of kidney transplant in adult deceased donor recipients
From December 5, 2007, through September 30, 2009, CPRA was used if greater than 0; 

otherwise, the maximum pretransplant PRA was used. Before December 5, 2007, the 

maximum pretransplant PRA was used unconditionally. CPRA is used after September 30, 

2009, unless it is missing; if it is missing, the maximum pretransplant PRA is used. Kidney-

alone transplants only.
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Figure KI 60. C/PRA at time of kidney transplant in adult living donor recipients
From December 5, 2007, through September 30, 2009, CPRA was used if greater than 0; 

otherwise, the maximum pretransplant PRA was used. Before December 5, 2007, the 

maximum pretransplant PRA was used unconditionally. CPRA is used after September 30, 

2009, unless it is missing; if it is missing, the maximum pretransplant PRA is used. Kidney-

alone transplants only.
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Figure KI 61. Total HLA A, B, and DR mismatches among adult kidney transplant recipients, 
2012–2016
Donor and recipient antigen matching is based on OPTN antigen values and split 

equivalences policy as of 2016.
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Figure KI 62. Annual adult kidney transplant center volumes, by percentile
Annual volume data are limited to recipients aged 18 or older.
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Figure KI 63. Distribution of adult kidney transplants by percentile of center volume
Percentiles are based on annual volume data among recipients aged 18 or older.
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Figure KI 64. Graft failure among adult deceased donor kidney transplant recipients
Estimates are unadjusted, computed using Kaplan-Meier competing risk methods. 

Recipients are followed to the earliest of kidney graft failure; kidney retransplant; return to 

dialysis; death; or 6 months, 1, 3, 5, or 10 years posttransplant. All-cause graft failure (GF) 

is defined as any of the prior outcomes prior to 6 months, 1, 3, 5, or 10 years, respectively.
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Figure KI 65. Death-censored graft failure among adult deceased donor kidney transplant 
recipients
Estimates are unadjusted, computed using Kaplan-Meier competing risk methods. 

Recipients are followed to the earliest of kidney graft failure; kidney retransplant; return to 

dialysis; death; or 6 months, 1, 3, 5, or 10 years posttransplant. Death-censored graft failure 

(DCGF) is defined as a return to dialysis, reported graft failure, or kidney retransplant.

Hart et al. Page 74

Am J Transplant. Author manuscript; available in PMC 2018 January 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure KI 66. Death with function among adult deceased donor kidney transplant recipients
Estimates are unadjusted, computed using KaplanMeier competing risk methods. Recipients 

are followed to the earliest of kidney graft failure; kidney retransplant; return to dialysis; 

death; or 6 months, 1, 3, 5, or 10 years posttransplant. Death with function (DWF) is defined 

as death without prior graft failure, return to dialysis, or retransplant.
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Figure KI 67. Graft failure among adult living donor kidney transplant recipients
Estimates are unadjusted, computed using Kaplan-Meier competing risk methods. 

Recipients are followed to the earliest of kidney graft failure; kidney retransplant; return to 

dialysis; death; or 6 months, 1, 3, 5, or 10 years posttransplant. All-cause graft failure (GF) 

is defined as any of the prior outcomes prior to 6 months, 1, 3, 5, or 10 years, respectively.
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Figure KI 68. Death-censored graft failure among adult living donor kidney transplant 
recipients
Estimates are unadjusted, computed using Kaplan-Meier competing risk methods. 

Recipients are followed to the earliest of kidney graft failure; kidney retransplant; return to 

dialysis; death; or 6 months, 1, 3, 5, or 10 years posttransplant. Death-censored graft failure 

(DCGF) is defined as a return to dialysis, reported graft failure, or kidney retransplant.
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Figure KI 69. Death with function among adult living donor kidney transplant recipients
Estimates are unadjusted, computed using Kaplan-Meier competing risk methods. 

Recipients are followed to the earliest of kidney graft failure; kidney retransplant; return to 

dialysis; death; or 6 months, 1, 3, 5, or 10 years posttransplant. Death with function (DWF) 

is defined as death without prior graft failure, return to dialysis, or retransplant.
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Figure KI 70. Graft survival among adult deceased donor kidney transplant recipients, 2011, by 
diagnosis
Graft survival estimated using unadjusted Kaplan-Meier methods. CKD, cystic kidney 

disease; GN, glomerulonephritis.
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Figure KI 71. Graft survival among adult deceased donor kidney transplant recipients, 2011, by 
KDPI
Graft survival estimated using unadjusted Kaplan-Meier methods. The reference population 

for the KDRI to KDPI conversion is all deceased donor kidneys recovered for transplant in 

the US in 2016. KDPI, kidney donor profile index.
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Figure KI 72. Graft survival among adult deceased donor kidney transplant recipients, 2011, by 
DCD status
Graft survival estimated using unadjusted Kaplan-Meier methods. DCD, donation after 

circulatory death; DBD, donation after brain death.
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Figure KI 73. Graft survival among adult deceased donor kidney transplant recipients, 2011, by 
biopsy status
Graft survival estimated using unadjusted Kaplan-Meier methods.
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Figure KI 74. Graft survival among adult living donor kidney transplant recipients, 2011, by age
Graft survival estimated using unadjusted KaplanMeier methods.
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Figure KI 75. Graft survival among adult living donor kidney transplant recipients, 2011, by 
race
Graft survival estimated using unadjusted KaplanMeier methods.
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Figure KI 76. Graft survival among adult living donor kidney transplant recipients, 2011, by 
diagnosis
Graft survival estimated using unadjusted Kaplan-Meier methods. CKD, cystic kidney 

disease; GN, glomerulonephritis.
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Figure KI 77. Distribution of eGFR at discharge among adult kidney transplant recipients
GFR (mL/min/1.73 m2) estimated using the Chronic Kidney Disease Epidemiology 

Collaboration equation, and computed for patients alive with graft function at discharge.

Hart et al. Page 86

Am J Transplant. Author manuscript; available in PMC 2018 January 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure KI 78. Distribution of eGFR at 6 months posttransplant among adult kidney transplant 
recipients
GFR (mL/min/1.73 m2) estimated using the Chronic Kidney Disease Epidemioogy 

Collaboration equation, and computed for patients alive with graft function at 6 months 

posttransplant.
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Figure KI 79. Recipients alive with a functioning kidney graft on June 30 of the year, by age at 
transplant
Recipients are assumed to be alive with function unless a death or graft failure is recorded. A 

recipient may experience a graft failure and be removed from the cohort, undergo 

retransplant, and reenter the cohort.
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Figure KI 80. Incidence of acute rejection by 1 year posttransplant among adult kidney 
transplant recipients by donor type
Acute rejection is defined as a record of acute or hyperacute rejection, as reported on the 

OPTN Transplant Recipient Registration or Transplant Recipient Follow-up Form. Only the 

first rejection event is counted. Cumulative incidence is estimated using the Kaplan-Meier 

competing risk method.
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Figure KI 81. Posttransplant diabetes among adult kidney transplant recipients
Percentage of adult deceased donor kidney recipients who were nondiabetic at transplant and 

developed diabetes posttransplant. Posttransplant diabetes is reported on the Transplant 

Recipient Follow-up Form. Death and graft failure are treated as competing events.
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Figure KI 82. Posttransplant diabetes within 1 year among adult kidney transplant recipients by 
BMI at transplant
Percentage of adult deceased donor kidney recipients who were nondiabetic at transplant and 

developed diabetes posttransplant. Posttransplant diabetes is reported on the Transplant 

Recipient Follow-up Form. Death and graft failure are treated as competing events.
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Figure KI 83. Incidence of PTLD among adult kidney transplant recipients by recipient EBV 
status at transplant, 2010–2014
Cumulative incidence is estimated using the Kaplan-Meier competing risk method. PTLD is 

identified as a reported complication or cause of death on the OPTN Transplant Recipient 

Follow-up Form or the Posttransplant Malignancy Form as polymorphic PTLD, 

monomorphic PTLD, or Hodgkin disease. Only the earliest date of PTLD diagnosis is 

considered. EBV, Epstein-Barr virus; PTLD, posttransplant lymphoproliferative disorder.
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Figure KI 84. Patient survival among adult deceased donor kidney transplant recipients, 2011, 
by age
Patient survival estimated using unadjusted Kaplan-Meier methods. For recipients of more 

than one transplant during the period, only the first is considered.
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Figure KI 85. Patient survival among adult deceased donor kidney transplant recipients, 2011, 
by diagnosis
Patient survival estimated using unadjusted Kaplan-Meier methods. For recipients of more 

than one transplant during the period, only the first is considered. CKD, cystic kidney 

disease; GN, glomerulonephritis.
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Figure KI 86. Patient survival among adult deceased donor kidney transplant recipients, 2011, 
by KDPI
Patient survival estimated using unadjusted Kaplan-Meier methods. For recipients of more 

than one transplant during the period, only the first is considered. The reference population 

for the KDRI to KDPI conversion is all deceased donor kidneys recovered for transplant in 

the US in 2016. KDPI, kidney donor profile index.
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Figure KI 87. Patient survival among adult deceased donor kidney transplant recipients, 2011, 
by biopsy status
Patient survival estimated using unadjusted Kaplan-Meier methods. For recipients of more 

than one transplant during the period, only the first is considered.
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Figure KI 88. Patient survival among adult living donor kidney transplant recipients, 2011, by 
age
Patient survival estimated using unadjusted KaplanMeier methods. For recipients of more 

than one transplant during the period, only the first is considered.
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Figure KI 89. Patient survival among adult living donor kidney transplant recipients, 2011, by 
diagnosis
Patient survival estimated using unadjusted Kaplan-Meier methods. For recipients of more 

than one transplant during the period, only the first is considered. CKD, cystic kidney 

disease; GN, glomerulonephritis.
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Figure KI 90. Patient survival among adult living donor kidney transplant recipients, 2011, by 
race
Patient survival estimated using unadjusted Kaplan-Meier methods. For recipients of more 

than one transplant during the period, only the first is considered.
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Figure KI 91. New pediatric candidates added to the kidney transplant waiting list
A new candidate is one who first joined the list during the given year, without having been 

listed in a previous year. Previously listed candidates who underwent transplant and 

subsequently relisted are considered new. Candidates concurrently listed at multiple centers 

are counted once. Active and inactive patients are included. Age determined at listing.
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Figure KI 92. Pediatric candidates listed for kidney transplant on December 31 each year
Candidates concurrently listed at multiple centers are counted once. Those with concurrent 

listings and active at any program are considered active. Active status is determined on day 7 

after first listing; age determined at first listing.
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Figure KI 93. Distribution of pediatric candidates waiting for kidney transplant by age
Candidates waiting for transplant at any time in the given year. Candidates listed 

concurrently at multiple centers are counted once. Age is determined at the later of listing 

date or January 1 of the given year. Active and inactive candidates are included.
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Figure KI 94. Distribution of pediatric candidates waiting for kidney transplant by race
Candidates waiting for transplant any time in the given year. Candidates listed concurrently 

at multiple centers are counted once. Active and inactive candidates are included.
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Figure KI 95. Distribution of pediatric candidates waiting for kidney transplant by diagnosis
Candidates waiting for transplant any time in the given year. Candidates listed concurrently 

at multiple centers are counted once. Diagnosis categories follow North American Pediatric 

Renal Trials and Collaborative Studies recommendations. Active and inactive candidates are 

included. FSGS, focal segmental glomerulosclerosis; GN, glomerulonephritis; CAKUT, 

congenital anomalies of the kidney and urinary tract.

Hart et al. Page 104

Am J Transplant. Author manuscript; available in PMC 2018 January 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure KI 96. Distribution of pediatric candidates waiting for kidney transplant by waiting time
Candidates waiting for transplant any time in the given year. Candidates listed concurrently 

at multiple centers are counted once. Time on the waiting list is determined at the earlier of 

December 31 or removal from the waiting list. Active and inactive candidates are included.
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Figure KI 97. Distribution of pediatric candidates waiting for kidney transplant by C/PRA
Candidates waiting for transplant at any time in the given year. Candidates listed 

concurrently at multiple centers are counted once. From December 5, 2007, through 

September 30, 2009, CPRA was used if greater than 0; otherwise, the maximum 

pretransplant PRA was used. Before December 5, 2007, the maximum pretransplant PRA 

was used unconditionally. CPRA is used after September 30, 2009. C/PRA is the highest 

value during the year. Active and inactive candidates are included.
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Figure KI 98. Primary cause of ESRD in pediatric candidates waiting for kidney transplant by 
age, 2011–2015
Candidates who joined the list 2011–2015. Candidates concurrently listed at more than one 

center are counted once. Patients who were listed, underwent transplant, and were relisted 

during the time period are counted more than once. Age is computed at earliest listing date. 

FSGS, focal segmental glomerulosclerosis; GN, glomerulonephritis; CAKUT, congenital 

anomalies of the kidney and urinary tract.
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Figure KI 99. Three-year outcomes for newly listed pediatric candidates waiting for kidney 
transplant, 2013
Pediatric candidates who joined the waitlist in 2013. Candidates concurrently listed at more 

than one center are counted once, from the time of earliest listing to the time of latest 

removal. DD, deceased donor; LD, living donor.
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Figure KI 100. Deceased donor kidney transplant rates among active pediatric waitlist 
candidates by age
Transplant rates are computed as the number of deceased donor transplants per 100 patient-

years of active waiting in a given year. Individual listings are counted separately. Age is 

determined at the later of listing date or January 1 of the given year. Rates with less than 10 

patient-years of exposure are not shown. The age category 18 years or older includes 

candidates listed when pediatrics but still on the list in the given year.
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Figure KI 101. Deceased donor kidney transplant rates among active pediatric waitlist 
candidates by C/PRA
Transplant rates are computed as the number of deceased donor transplants per 100 patient-

years of active waiting in a given year. Individual listings are counted separately. Rates with 

less than 10 patient-years of exposure are not shown.
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Figure KI 102. Pretransplant mortality rates among pediatrics waitlisted for kidney transplant 
by age
Mortality rates are computed as the number of deaths per 100 patient-years of waiting in the 

given year. Individual listings are counted separately. Age is determined at the later of listing 

date or January 1 of the given year. Rates with less than 10 patient-years of exposure are not 

shown.
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Figure KI 103. Pediatric kidney transplants by donor type
All pediatric kidney transplant recipients, including retransplant, and multi-organ recipients.
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Figure KI 104. Pediatric kidney transplants from living donors by relation
Relationship of living donor to recipient is as indicated on the OPTN Living Donor 

Registration Form.
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Figure KI 105. Percent of pediatric kidney transplants from living donors by recipient age
All pediatric living kidney transplant recipients, including retransplant, and multi-organ 

recipients.
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Figure KI 106. Number of centers performing pediatric and adult kidney transplants by center’s 
age mix
Adult centers transplanted only recipients aged 18 years or older. Functionally adult centers 

transplant 80% adults or more, and the remainder were children aged 15–17 years. Mixed 

included adults and children of any age groups. Child only centers transplanted recipeints 

aged 0–17 years, and small number of adults up to age 21 years.
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Figure KI 107. Pediatric kidney recipients at programs that perform 5 or fewer pediatric 
transplants annually
Age groups are cumulative.
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Figure KI 108. Induction agent use in pediatric kidney transplant recipients
Immunosuppression at transplant reported to the OPTN. IL2-RA, interleukin-2 receptor 

antagonist.
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Figure KI 109. Calcineurin inhibitor use in pediatric kidney transplant recipients
Immunosuppression at transplant reported to the OPTN.
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Figure KI 110. Anti-metabolite use in pediatric kidney transplant recipients
Immunosuppression at transplant reported to the OPTN. Mycophenolate includes 

mycophenolate mofetil and mycophenolate sodium.
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Figure KI 111. mTOR inhibitor use in pediatric kidney transplant recipients
Immunosuppression at transplant reported to the OPTN. One-year posttransplant data are 

limited to patients alive with graft function at 1 year posttransplant. mTOR, mammalian 

target of rapamycin.
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Figure KI 112. Steroid use in pediatric kidney transplant recipients
Immunosuppression at transplant reported to the OPTN. One-year posttransplant data are 

limited to patients alive with graft function at 1 year posttransplant.
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Figure KI 113. Induction use by C/PRA among pediatric kidney transplant recipients, 2012–
2016
IL2-RA, interleukin-2 receptor antagonist.
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Figure KI 114. Total HLA A, B, and DR mismatches among pediatric kidney transplant 
recipients, 2012–2016
Donor and recipient antigen matching is based on OPTN antigen values and split 

equivalences policy as of 2016.
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Figure KI 115. Distribution of eGFR at discharge among pediatric kidneyalone transplant 
recipients
GFR (mL/min/1.73 m2) estimated using the bedside Schwartz equation, and computed for 

patients alive with graft function at discharge. Equation: eGFR = 0.413*Height(cm)/

Creatinine (mg/dL).
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Figure KI 116. Distribution of eGFR at 12 months posttransplant among pediatric kidney-alone 
transplant recipients
GFR (mL/min/1.73 m2) estimated using the bedside Schwartz equation, and computed for 

patients alive with graft function at 12 months posttransplant. Equation: eGFR = 

0.413*Height(cm)/Creatinine (mg/dL).
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Figure KI 117. Graft failure among pediatric deceased donor kidney-alone transplant recipients
Estimates are unadjusted, computed using KaplanMeier competing risk methods. Recipients 

are followed to the earliest of kidney graft failure; kidney retransplant; return to dialysis; 

death; or 6 months, 1, 3, 5, or 10 years posttransplant. All-cause graft failure (GF) is defined 

as any of the prior outcomes prior to 6 months, 1, 3, 5, or 10 years, respectively.
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Figure KI 118. Death-censored graft failure among pediatric deceased donor kidney-alone 
transplant recipients
Estimates are unadjusted, computed using Kaplan-Meier competing risk methods. 

Recipients are followed to the earliest of kidney graft failure; kidney retransplant; return to 

dialysis; death; or 6 months, 1, 3, 5, or 10 years posttransplant. Death-censored graft failure 

(DCGF) is defined as a return to dialysis, reported graft failure, or kidney retransplant.
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Figure KI 119. Death with function among pediatric deceased donor kidney-alone transplant 
recipients
Estimates are unadjusted, computed using Kaplan-Meier competing risk methods. 

Recipients are followed to the earliest of kidney graft failure; kidney retransplant; return to 

dialysis; death; or 6 months, 1, 3, 5, or 10 years posttransplant. Death with function (DWF) 

is defined as death without prior graft failure, return to dialysis, or retransplant.
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Figure KI 120. Graft failure among pediatric living donor kidney-alone transplant recipients
Estimates are unadjusted, computed using KaplanMeier competing risk methods. Recipients 

are followed to the earliest of kidney graft failure; kidney retransplant; return to dialysis; 

death; or 6 months, 1, 3, 5, or 10 years posttransplant. All-cause graft failure (GF) is defined 

as any of the prior outcomes prior to 6 months, 1, 3, 5, or 10 years, respectively.
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Figure KI 121. Death-censored graft failure among pediatric living donor kidney-alone 
transplant recipients
Estimates are unadjusted, computed using Kaplan-Meier competing risk methods. 

Recipients are followed to the earliest of kidney graft failure; kidney retransplant; return to 

dialysis; death; or 6 months, 1, 3, 5, or 10 years posttransplant. Death-censored graft failure 

(DCGF) is defined as a return to dialysis, reported graft failure, or kidney retransplant.
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Figure KI 122. Death with function among pediatric living donor kidneyalone transplant 
recipients
Estimates are unadjusted, computed using Kaplan-Meier competing risk methods. 

Recipients are followed to the earliest of kidney graft failure; kidney retransplant; return to 

dialysis; death; or 6 months, 1, 3, 5, or 10 years posttransplant. Death with function (DWF) 

is defined as death without prior graft failure, return to dialysis, or retransplant.
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Figure KI 123. Graft survival among pediatric kidney transplant recipients by age and donor 
type, 2007–2011
Graft survival estimated using unadjusted Kaplan-Meier methods. DD, deceased donor; LD, 

living donor.
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Figure KI 124. Incidence of acute rejection by 1 year posttransplant among pediatric kidney 
transplant recipients by age
Acute rejection is defined as a record of acute or hyperacute rejection, as reported on the 

OPTN Transplant Recipient Registration Form or Transplant Recipient Followup Form. 

Only the first rejection event is counted. Cumulative incidence is estimated using the 

Kaplan-Meier competing risk method.
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Figure KI 125. Incidence of PTLD among pediatric kidney transplant recipients by recipient 
EBV status at transplant, 2004–2014
Cumulative incidence is estimated using the Kaplan-Meier competing risk method. 

Posttransplant lymphoproliferative disorder (PTLD) is identified as a reported complication 

or cause of death on the OPTN Transplant Recipient Follow-up Form or on the 

Posttransplant Malignancy Form as polymorphic PTLD, monomorphic PTLD, or Hodgkin 

disease. Only the earliest date of PTLD diagnosis is considered. EBV, Epstein-Barr virus.
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Figure KI 126. Patient survival among pediatric kidney transplant recipients, 2007–2011, by age 
and donor type
Recipient survival estimated using unadjusted Kaplan-Meier methods. DD, deceased donor; 

LD, living donor.
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Table KI 1
Reasons for inactive status among new adult kidney transplant listings, 2016

Candidates first listed as inactive. Each listing is counted separately.

Reasons for inactive status N Percent

Candidate work-up incomplete 5707 68.2%

Insurance issues 732 8.7%

Too sick 565 6.8%

Too well 459 5.5%

Weight inappropriate 274 3.3%

Candidate for LD transplant only 205 2.5%

Candidate choice 203 2.4%

Transplant pending 134 1.6%

Unknown 34 0.4%

Medical non-compliance 30 0.4%

Inappropriate substance abuse 17 0.2%

Candidate could not be contacted 5 0.1%

Physician/surgeon unavailable 1 0.0%

LD, living donor.
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Table KI 5
Kidney transplant waitlist activity among adults

Candidates concurrently listed at more than one center are counted once, from the time of earliest listing to the 

time of latest removal. Candidates who are listed, undergo transplant, and are relisted are counted more than 

once. Candidates are not considered to be on the list on the day they are removed; counts on January 1 may 

differ from counts on December 31 of the prior year. Candidates listed for multi-organ transplants are 

included.

Waiting list state 2014 2015 2016

Patients at start of year 96,920 99,239 97,878

Patients added during year 31,267 30,221 30,869

Patients removed during year 28,893 31,538 33,291

Patients at end of year 99,294 97,922 95,456
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Table KI 6
Removal reason among adult kidney transplant candidates

Removal reason as reported to the OPTN. Candidates with death dates that precede removal dates are assumed 

to have died waiting.

Removal reason 2014 2015 2016

Deceased donor transplant 11,589 12,279 13,501

Living donor transplant 5084 5331 5335

Transplant outside US 46 50 77

Patient died 4953 4976 4830

Patient refused transplant 474 524 479

Improved, transplant not needed 194 211 195

Too sick for transplant 3325 4099 4411

Other 3228 4068 4463
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Hart et al. Page 142

Table KI 7
Living kidney donor deaths, 2012–2016, by number of days after donation

Living kidney donors. Numbers of deaths reported to OPTN or the Social Security Administration. Donation-

related deaths are included in the Medical category.

Cause 0–30 days 31–90 days 91–365 days

Suicide 1 0 1

Accident/homicide 0 0 7

Overdose 0 0 1

Medical 3 0 0

Cancer 0 0 0

Unknown 0 1 1

TOTAL 4 1 10
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Table KI 13
Reasons for inactive status among new pediatric kidney transplant listings, 2016

Candidates first listed as inactive. Each listing is counted separately.

Reasons for inactive status N Percent

Candidate work-up incomplete 282 52.1%

Candidate for LD transplant only 91 16.8%

Too well 63 11.6%

Too sick 37 6.8%

Candidate choice 29 5.4%

Insurance issues 15 2.8%

Medical non-compliance 10 1.8%

Weight inappropriate 9 1.7%

Transplant pending 4 0.7%

Candidate could not be contacted 1 0.2%

LD, living donor.
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Table KI 17
Kidney transplant waitlist activity among pediatric candidates

Candidates concurrently listed at more than one center are counted once, from the time of earliest listing to the 

time of latest removal. Candidates who are listed, undergo transplant, and are relisted are counted more than 

once. Candidates are not considered to be on the list on the day they are removed; counts on January 1 may 

differ from counts on December 31 of the prior year. Candidates listed for multi-organ transplants are 

included.

Waiting list state 2014 2015 2016

Patients at start of year 1365 1482 1513

Patients added during year 1002 976 953

Patients removed during year 882 945 972

Patients at end of year 1485 1513 1494
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Table KI 18
Removal reason among pediatric kidney transplant candidates

Removal reason as reported to the OPTN. Candidates with death dates that precede removal dates are assumed 

to have died waiting.

Removal reason 2014 2015 2016

Deceased donor transplant 575 586 598

Living donor transplant 238 261 273

Transplant outside US 0 1 0

Patient died 22 20 27

Patient refused transplant 2 2 1

Improved, transplant not needed 2 8 7

Too sick for transplant 8 12 23

Other 35 55 43

Am J Transplant. Author manuscript; available in PMC 2018 January 18.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hart et al. Page 154

Ta
b

le
 K

I 1
9

D
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

ti
cs

 o
f 

pe
di

at
ri

c 
ki

dn
ey

 t
ra

ns
pl

an
t 

re
ci

pi
en

ts
, 2

01
4–

20
16

K
id

ne
y 

tr
an

sp
la

nt
 r

ec
ip

ie
nt

s,
 in

cl
ud

in
g 

re
tr

an
sp

la
nt

s.

C
ha

ra
ct

er
is

ti
c

D
ec

ea
se

d
L

iv
in

g
A

ll

N
P

er
ce

nt
N

P
er

ce
nt

N
P

er
ce

nt

A
ge

  <
 1

 y
ea

r
2

0.
1%

3
0.

4%
5

0.
2%

  1
–5

 y
ea

rs
26

4
18

.5
%

21
0

28
.5

%
47

4
21

.9
%

  6
–1

0 
ye

ar
s

27
7

19
.4

%
13

1
17

.8
%

40
8

18
.8

%

  1
1–

17
 y

ea
rs

88
6

62
.0

%
39

3
53

.3
%

12
79

59
.0

%

Se
x

  F
em

al
e

60
2

42
.1

%
29

8
40

.4
%

90
0

41
.6

%

  M
al

e
82

7
57

.9
%

43
9

59
.6

%
12

66
58

.4
%

R
ac

e/
et

hn
ic

ity

  W
hi

te
56

9
39

.8
%

51
3

69
.6

%
10

82
50

.0
%

  B
la

ck
33

8
23

.7
%

68
9.

2%
40

6
18

.7
%

  H
is

pa
ni

c
39

9
27

.9
%

11
9

16
.1

%
51

8
23

.9
%

  A
si

an
81

5.
7%

23
3.

1%
10

4
4.

8%

  O
th

er
/u

nk
no

w
n

42
2.

9%
14

1.
9%

56
2.

6%

In
su

ra
nc

e

  P
ri

va
te

40
2

28
.1

%
41

9
56

.9
%

82
1

37
.9

%

  M
ed

ic
ar

e
42

7
29

.9
%

14
2

19
.3

%
56

9
26

.3
%

  M
ed

ic
ai

d
48

6
34

.0
%

13
0

17
.6

%
61

6
28

.4
%

  O
th

er
 g

ov
er

nm
en

t
93

6.
5%

32
4.

3%
12

5
5.

8%

  U
nk

no
w

n
21

1.
5%

14
1.

9%
35

1.
6%

A
ll 

re
ci

pi
en

ts
14

29
10

0.
0%

73
7

10
0.

0%
21

66
10

0.
0%

Am J Transplant. Author manuscript; available in PMC 2018 January 18.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hart et al. Page 155

Ta
b

le
 K

I 2
0

C
lin

ic
ia

l c
ha

ra
ct

er
is

ti
cs

 o
f 

pe
di

at
ri

c 
ki

dn
ey

 t
ra

ns
pl

an
t 

re
ci

pi
en

ts
, 2

01
4–

20
16

K
id

ne
y 

tr
an

sp
la

nt
 r

ec
ip

ie
nt

s,
 in

cl
ud

in
g 

re
tr

an
sp

la
nt

s.
 D

ia
gn

os
is

 c
at

eg
or

ie
s 

fo
llo

w
 N

or
th

 A
m

er
ic

an
 P

ed
ia

tr
ic

 R
en

al
 T

ri
al

s 
an

d 
C

ol
la

bo
ra

tiv
e 

St
ud

ie
s 

re
co

m
m

en
da

tio
ns

.

C
ha

ra
ct

er
is

ti
c

D
ec

ea
se

d
L

iv
in

g
A

ll

N
P

er
ce

nt
N

P
er

ce
nt

N
P

er
ce

nt

D
ia

gn
os

is

  F
SG

S
17

7
12

.4
%

73
9.

9%
25

0
11

.5
%

  G
N

16
7

11
.7

%
65

8.
8%

23
2

10
.7

%

  C
A

K
U

T
50

7
35

.5
%

26
4

35
.8

%
77

1
35

.6
%

  O
th

er
57

8
40

.4
%

33
5

45
.5

%
91

3
42

.2
%

B
lo

od
 ty

pe

  A
46

8
32

.8
%

26
7

36
.2

%
73

5
33

.9
%

  B
18

2
12

.7
%

10
3

14
.0

%
28

5
13

.2
%

  A
B

60
4.

2%
36

4.
9%

96
4.

4%

  O
71

9
50

.3
%

33
1

44
.9

%
10

50
48

.5
%

D
ia

ly
si

s 
tim

e

  N
on

e
34

7
24

.3
%

30
3

41
.1

%
65

0
30

.0
%

  <
 1

 y
ea

r
28

3
19

.8
%

20
3

27
.5

%
48

6
22

.4
%

  <
 3

 y
ea

rs
49

2
34

.4
%

15
6

21
.2

%
64

8
29

.9
%

  <
 5

 y
ea

rs
14

7
10

.3
%

16
2.

2%
16

3
7.

5%

  ≥
 5

 y
ea

rs
16

0
11

.2
%

59
8.

0%
21

9
10

.1
%

C
PR

A

  <
 1

%
10

54
73

.8
%

55
4

75
.2

%
16

08
74

.2
%

  1
–<

 2
0%

12
9

9.
0%

68
9.

2%
19

7
9.

1%

  2
0–

<
 8

0%
17

6
12

.3
%

84
11

.4
%

26
0

12
.0

%

  8
0–

<
 9

8%
43

3.
0%

16
2.

2%
59

2.
7%

  9
8–

10
0%

27
1.

9%
9

1.
2%

36
1.

7%

  U
nk

no
w

n
0

0.
0%

6
0.

8%
6

0.
3%

A
ll 

re
ci

pi
en

ts
14

29
10

0.
0%

73
7

10
0.

0%
21

66
10

0.
0%

FS
G

S,
 f

oc
al

 s
eg

m
en

ta
l g

lo
m

er
ul

os
cl

er
os

is
; G

N
, g

lo
m

er
ul

on
ep

hr
iti

s;
 C

A
K

U
T,

 c
on

ge
ni

ta
l a

no
m

al
ie

s 
of

 th
e 

ki
dn

ey
 a

nd
 u

ri
na

ry
 tr

ac
t.

Am J Transplant. Author manuscript; available in PMC 2018 January 18.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hart et al. Page 156

Ta
b

le
 K

I 2
1

T
ra

ns
pl

an
t 

ch
ar

ac
te

ri
st

ic
s 

of
 p

ed
ia

tr
ic

 k
id

ne
y 

tr
an

sp
la

nt
 r

ec
ip

ie
nt

s,
 2

01
4–

20
16

K
id

ne
y 

tr
an

sp
la

nt
 r

ec
ip

ie
nt

s,
 in

cl
ud

in
g 

re
tr

an
sp

la
nt

s.

C
ha

ra
ct

er
is

ti
c

D
ec

ea
se

d
L

iv
in

g
A

ll

N
P

er
ce

nt
N

P
er

ce
nt

N
P

er
ce

nt

W
ai

t t
im

e

  <
 1

 y
ea

r
8

0.
6%

79
10

.7
%

87
4.

0%

  <
 3

 y
ea

rs
99

1
69

.3
%

54
9

74
.5

%
15

40
71

.1
%

  <
 5

 y
ea

rs
35

3
24

.7
%

99
13

.4
%

45
2

20
.9

%

  ≥
 5

 y
ea

rs
57

4.
0%

8
1.

1%
65

3.
0%

  U
nk

no
w

n
20

1.
4%

2
0.

3%
22

1.
0%

K
D

PI

  ≤
 2

0%
94

7
66

.3
%

  2
1–

34
%

33
4

23
.4

%

  3
5–

85
%

14
5

10
.1

%

  >
 8

5%
3

0.
2%

D
C

D
 s

ta
tu

s

  D
B

D
13

76
96

.3
%

  D
C

D
53

3.
7%

D
G

F

  N
on

e
13

10
91

.7
%

71
0

96
.3

%
20

20
93

.3
%

  Y
es

11
9

8.
3%

27
3.

7%
14

6
6.

7%

T
x 

ty
pe

  K
id

ne
y 

on
ly

13
78

96
.4

%
73

7
10

0.
0%

21
15

97
.6

%

  K
id

ne
y-

liv
er

43
3.

0%
0

0.
0%

43
2.

0%

  O
th

er
8

0.
6%

0
0.

0%
8

0.
4%

T
ra

ns
pl

an
t h

is
to

ry

  F
ir

st
13

02
91

.1
%

68
1

92
.4

%
19

83
91

.6
%

  R
et

ra
ns

pl
an

t
12

7
8.

9%
56

7.
6%

18
3

8.
4%

A
ll 

re
ci

pi
en

ts
14

29
10

0.
0%

73
7

10
0.

0%
21

66
10

0.
0%

D
B

D
, d

on
at

io
n 

af
te

r 
br

ai
n 

de
at

h;
 D

C
D

, d
on

at
io

n 
af

te
r 

ci
rc

ul
at

or
y 

de
at

h;
 D

G
F,

 d
el

ay
ed

 g
ra

ft
 f

un
ct

io
n;

 K
D

PI
, k

id
ne

y 
do

no
r 

pr
of

ile
 in

de
x.

 D
C

D
 s

ta
tu

s 
an

d 
K

D
PI

 s
co

re
s 

ap
pl

y 
to

 d
ec

ea
se

d 
do

no
r 

tr
an

sp
la

nt
s 

on
ly

.

Am J Transplant. Author manuscript; available in PMC 2018 January 18.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hart et al. Page 157

Table KI 22
Pediatric deceased donor kidney donor-recipient serology matching, 2012–2016

Donor serology is reported on the OPTN Donor Registration Form and recipient serology on the OPTN 

Transplant Recipient Registration Form. There may be multiple fields per serology. Any evidence for a 

positive serology is treated as positive for that serology. If all fields are unknown, incomplete, or pending, the 

person is categorized as unknown for that serology; otherwise, serology is assumed negative.

Donor Recipient CMV EBV

D− R− 16.0% 4.7%

D− R+ 10.3% 7.2%

D− R unk 14.4% 0.3%

D+ R− 22.7% 36.9%

D+ R+ 12.7% 47.4%

D+ R unk 23.0% 3.4%

D unk R− 0.3% 0.0%

D unk R+ 0.3% 0.1%

D unk R unk 0.3% 0.0%

CMV, cytomegalovirus; EBV, Epstein-Barr virus.
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Table KI 23
Pediatric living donor kidney donor-recipient serology matching, 2012–2016

Donor serology is reported on the OPTN Donor Registration Form and recipient serology on the OPTN 

Transplant Recipient Registration Form. There may be multiple fields per serology. Any evidence for a 

positive serology is treated as positive for that serology. If all fields are unknown, incomplete, or pending, the 

person is categorized as unknown for that serology; otherwise, serology is assumed negative.

Donor Recipient CMV EBV

D− R− 21.5% 7.8%

D− R+ 4.8% 2.5%

D− R unk 18.7% 0.5%

D+ R− 19.5% 46.0%

D+ R+ 13.5% 34.9%

D+ R unk 18.9% 3.7%

D unk R− 2.1% 2.8%

D unk R+ 0.5% 1.3%

D unk R unk 0.6% 0.6%

CMV, cytomegalovirus; EBV, Epstein-Barr virus.
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