liver 53

he number of adult recipients of deceased donor liver transplants

peaked in 2006, and has remained relatively stable over the past 2

years (Figure L1 4.1). In 2009, only 168 of 5,748 transplanted livers
(2.9%) were from living donors. Concerns about donor safety, and gen-
erally good outcomes after deceased donor liver transplant, have limited
use of living donors. The proportion of livers transplanted from living
donors is greater for pediatric than for adult recipients (Figure 8.8). In
2009, only 51 of 572 pediatric liver transplants (8.9%) used organs from
living donors. Most recovered livers were transplanted. For example, in
20009, livers were recovered from 85% of all deceased donors, and 76% of
deceased donors were transplanted.

Implementation of the model for end-stage liver disease (MELD)
system in 2002 led to a sharp reduction in liver transplant waiting list
registrations (Figure 1.1). After transplant, the most common reason for
removal from the waiting list is death (Figure 1.5). In 2009, reasons for
removal were transplant (56.9%), death (22.8%), becoming too ill for
transplant (3.1%), improving enough not to need transplant (5.6%), trans-
ferring to another center (1.8%), and other (9.8%). High mortality on the
liver transplant waiting list is thus a major challenge.

In adjusted analysis of deceased donor liver graft survival (Figure 6.2),
6-month graft survival increased from 74.3% in 1991 to 89.8% in 2009;
1-year graft survival increased from 70.0% in 1991 to 84.9% in 2008; 3-year
graft survival increased from 62.4% in 1991 to 75.0% in 2006; 5-year graft
survival increased from §6.6% in 1991 to 67.1% in 2004; and 10-year graft
survival increased from 43.4% in 1991 to 5§1.3% in 1999. Living donor liver
graft survival has improved similarly (Figure 6.3).
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Without treatment. patients
withcnna's condition often
only live about two years.

We are just so agpreciative
that another family made the
generous decision to share ljfe
with our daughter.

Kim, mother of liver recipient
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H : On February 27, 2002, use of the MELD
Wa |t | | St score as the main criterion for liver alloca-
tion began. MELD is a numerical score based on 3 objective vari-
ables: the serum concentrations of total bilirubin and creatinine,
and the international normalized ratio (INR) for prothrombin
time. By adopting MELD, the allocation policy operationalized
the “sickest-first” policy.

Implementation of the MELD system led to a sharp reduction
in liver transplant waiting list registrations (Figure 1.1) because,
unlike under the previous allocation scheme, accrual of waiting
time was no longer necessary. The impact of the MELD system
is more pronounced when the number of prevalent patients is
considered (Figure 1.1). The number of patients waiting for a liver

transplant had been increasing continuously, but has essentially
remained flat since 2002.

The age distribution of wait-listed registrants has changed no-
ticeably in that the age group 50 to 64 years has increased sub-
stantially in the past decade (Figures 1.2 and 1.3). This likely re-
flects changes in the epidemiology of liver disease in the United
States. The most common cause of disease among liver transplant
candidates is the end-stage consequences of chronic hepatitis ¢
virus (Hcv) infection (Figures 1.2 and 1.3), which mostly affects
Americans in their sos and 60s. Thus, the age shift seen in these
figures partly reflects the aging of the cohort of HCv-infected
patients over time. Another contributing factor may be the in-
creasing number of wait-listed registrants with obesity-related
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fatty liver disease. The rapid increase in the prevalence of obesity
in the Us is well recognized. One of the complications of obesity
is so-called nonalcoholic liver disease, which is grouped under
Other diagnosis. Some of these patients develop end-stage liver
disease, most commonly after they pass middle age. Related to
these epidemiologic trends is a clear rising trend in the incidence
of hepatocellular carcinoma (Hcc). Some patients with Hcc who
meet the eligibility criteria (the “Milan criteria”) can be cured of
the malignancy by liver transplant. The proportion of wait-listed
registrants for this indication has increased noticeably.

Although the MELD system provides no advantage to patients
who are registered early in the course of disease progression, a
substantial number of wait-listed registrants are not at an immedi-

ate risk of death, as reflected by their low (< 15) MELD scores. By
design, these patients are not selected for liver transplant and will
accumulate significant time, not infrequently longer than 5 years,
on the waiting list before their disease progresses to a MELD score
high enough for liver transplant.
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: : The rate of liver transplant, which had been
Wa |t | | St decreasing before implementation of MELD
in 2002, has been stable since then (Figure 1.4). Other factors
contributed to this trend reversal, such as an increased number of
donor organs, including expanded criteria donors (ECD).

A similar trend is shown in the median time to transplant.
Implementation of the sickest-first policy using the MELD score
reversed the previous trend of increasing time to transplant (Fig-
ure 1.9). This affected all race and blood type categories. The slight
upturn in the curve is a potential cause of concern and may sug-
gest that the degree to which optimization of organ allocation

can affect transplant rates is limited. The most common reason
for being removed from the waiting list but not undergoing liver
transplant is death. In 2009, reasons for removal from the waiting
list were transplant (56.9%), death (22.8%), becoming too ill
for transplant (3.1%), improving enough not to need transplant
(5.6%), transferring to another center (1.8%), and other (9.8%).
The high mortality rate on the liver transplant waiting list is thus
a major challenge. A substantial degree of variability remains in
transplant rates (Figure 1.4), and an improved organ distribution
policy may be necessary for waiting times to continue to decrease

(Figure 1.9).




U441 Characteristics of adult patients on the

liver tx waiting list on December 31, 2009
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Figures 1.5 to 1.9 summarize outcomes of waiting. In 2007-2009,
the liver transplant waiting list was essentially in a steady state,
with roughly the same number of candidates listed and removed
each year.

Encouragingly, wait-list mortality has continued to decline in
the past decade (Figure 1.10). Further, this decrease occurred for
both sexes and all race and age groups, and it affected both acute
and chronic liver disease patients. Patients with acute hepatic
necrosis by nature are faced with a high risk of mortality, which
remains higher than in patients with end-stage complications
of chronic liver disease. Status 1 patients are ranked ahead of pa-

tients listed with a MELD score at the local and regional level. As of
2009, patients with cholestatic liver disease and hepatitis B virus
(uBV) experienced a lower risk of death than others with chronic
liver disease.

Figure 1.11 is a snapshot of wait-listed patients at the end of
2009. The most typical profile of a wait-listed registrant was age
between 45 and 64 years, male, and white, with Hcv and blood
type 0. More than half (53%) of the wait-listed patients had a
low (< 15) MELD score, and a substantial number were inac-
tive status.
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deceased donation

The overall donation rate rose until 2006, when it reached a plateau

(Figure 2.1). Rates in older patients (aged so years or older) are de-
clining, especially, since 2004, in those aged 65 to 70 years. Rates are

highest for blacks, followed by whites, Hispanics, and Asians; the

reasons for variability likely include incidence of brain death and

age distribution of decedents, and the influence of cultural and be-
lief systems. Some of these factors may underlie the geographic vari-
ability in donation rates (Figure 2.2). Rates are lower in the western

regions and in the northeast, regions known for the longest waiting

times for liver transplant. However, many reasons may account for

longer waiting times, including access to transplantation.

Livers are recovered from nearly 90% of donors (Figure 2.3).
Both the recovery and transplant rates seem to be falling. The dis-
card rate is highest for older donors: 20% of recovered livers from
donors aged 65 years or older were discarded in 2009 (Figure 2.5).
This may reflect recognition of the deleterious outcome of older
donor organs in recipients with Hcv infection, and the trend to-
ward increasing numbers of ECDs being sought, some of whose or-
gans may be found unacceptable. The proportion of donation after
circulatory death (Dcp) donors increased rapidly in the early 2000s,
then remained stationary (Figure 2.6). The increasing trend toward
multi-organ transplant in liver recipients is well recognized (Figure
2.4). This may be attributable in part to the MELD system, although
the rising trend began before MELD was implemented in 2002.
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: : The number of living donor liver transplants per-
| |\/e d O n at' O n formed in 2009 (n = 219) reflects a continued de-
crease since the peak in 2001 and a further decrease since 2008 (n = 249). This trend likely
reflects ongoing concern related to the relatively higher risks of donor morbidity and
mortality compared with risks for living kidney donors. Demographic characteristics of
living liver donors have not changed regarding age, sex, race (Figure 3.1), or donor rela-
tion (Figure 3.2). In 2009 most living donors (83%) were younger than so years old, re-
flecting the concern regarding higher rates of morbidity in older living donors. Although
related donors remain the majority of living donors, the numbers decreased more in
proportion to unrelated, distantly related, unrelated directed, and paired exchange do-
nors (Figure 3.2). Rates of living donations (per million population) have also declined

(Figure 3.3).

OPTN :XR



60 OPTN & SRTR Annual Data Report 2010

U3.4  Living donor liver donation rates (per
million population, age <70), by state

2004

2009

U35 Living donor liver

transplant graft type

100 p—

[ Domino whole liver

80
Right lobe
£ 60 M Leftlobe
5 Left lateral lobe segment (peds)
o 40

0 | | | |
2005 2006 2007 2008 2009
Year
U3.6  Mean pre- & post-operative total bilirubin, serum albumin,
serum creatinine, & INR among liver donors, 2008
10 Total bilirubin 5 Serum albumin 10 Serum creatinine 14 INR
= 08 — 4 35 08
3 3 2
2 5 £
= 06 £ 3 2 06
s E § g
= 04 g 2 g 04
= 3 £
e & 2 02
0.2 g o
0.0 0 0.0
Pre-op 6-month Pre-op 6-month Pre-op 6-month Pre-op 6-month
Post-op 12-month Post-op 12-month Post-op 12-month Post-op 12-month

: : Significant geographic dis-
|\/e d O n atl O n parities remain regarding
rates of living donor liver donation. Certain regions in the south-
east and Pacific Northwest have extremely low or absent rates
of living donor liver transplants (Figure 3.4), possibly reflecting
shorter waiting times for deceased donor organs at the local center.
Many centers performing living donor liver transplants proceed
with a living donor only if the donor risks are justified by long
waiting times and higher MELD requirements or if a deceased
donor organ cannot be allocated within a safe time period.
Although fewer living donor transplants were performed in
2009, the number of left-lobe transplants increased relative to right-

lobe transplants (Figure 3.5). Right lobes continue to represent
most living donor transplants, at 63% and 60.7% of all living donor
transplants in 2008 and 2009, respectively. Left lobes made up only
9.2% of living donor transplants in 2008, increasing to 14.6% in 2009.
The relative increase in left-lobe transplants is consistent with the
overall concern in the transplant community to minimize donor
morbidity, as donation of the left lobe is considered a relatively
safer procedure. Also of interest was a significant decrease in the
number of left lateral segment living donor transplants performed
in 2009 (n=39), down from 2008 (n = 61). It is unclear whether the
decrease in living donation to children relates to increased access
to split deceased donor livers; this will be important to monitor in
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the coming years. When children were given increased access to
deceased donor kidneys, the number of living donor transplants
decreased substantially. The relation between access to deceased
donor livers and rates of living donation should be monitored over
the next several years, and will undoubtedly affect rates of living
donation and the development of new allocation algorithms.
Twelve-month follow-up for living donors from 2008 shows

no significant impact on donor serum bilirubin, serum albumin,
serum creatinine, or INR (Figure 3.6). The number of biliary com-
plications following donation has remained fairly constant (1.8%
to 2.9%), although the frequency in 2007 was aberrantly higher
at 7.8% (Figure 3.7). Most biliary complications were reported as

grade 2 (Figure 3.8). Vascular complications following living liver
donation were infrequent (< 2.0%) and largely related to deep ve-
nous thrombosis and pulmonary embolus (Figures 3.9 and 3.10).
In 2009, no living donor deaths occurred within 30 days of trans-
plant; 1 reported death occurred within 1 year of transplant. Rates
of other complications and hospitalization have been relatively
low (Figures 3.1 to 3.15).
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The number of adult recipients
tra n S p | a nt of deceased donor livers peaked
in 2006 and has remained relatively stable over the past 2 years
(Figures 4.1 and 4.3). The average age of adult recipients increased
steadily over the past 10 years; in 2009, approximately 75% were
aged older than so years (Figure 4.2). Male recipients predominat-
ed, at a 2:1 male-to-female ratio (Figure 4.2). Most liver transplant
recipients are white, 71.8% in 2009. The most frequent cause of
liver disease leading to transplant remains HCV infection (25.6%);
however, the number of patients listed in the unknown/other
category continues to increase, representing 23.6% of patients

in 2009 (Figure 4.2). This likely represents the increasing role of
nonalcoholic steatohepatitis as the cause of liver disease leading
to transplant.

Although the frequency of DcD livers increased substantially
among adult recipients in 2000-2006, use of DCD livers has sta-
bilized at approximately 5% of all recipients (Figure 4.4). Lack of
further increase in overall use of DCD organs may in part reflect
increasing concern about the higher rate of biliary complications
observed with these donors. Regions of the country where there
is high use of DCD are likely also regions with longer waiting times
to receive a deceased donor liver (Figures 4.5 and 4.6). Marked




4.8 Characteristics of adult liver
transplant recipients, 2009
Level N %
Age 18-34 352 6.1
35-49 1,092 19.0
50-64 3,608 62.8
65+ 696 12.1
Ug.6  Deceased donor liver tx rates per 100 pt Ug7  Insurance coverage among adult liver Sex Female 1,861 324
years on the waiting list, adult pts, 2009 transplant recipients at time of transplant Male 3,887 676
Race White 4,126 71.8
Black 572 10.0
100 n— Hispanic 720 125
Asian 282 49
g0 W Other/unknown Otherfunknown 48 08
Private Primary cause Acute hep. necrosis 246 4.3
£ 60 M Othergvmt of disease Hev 1,470 256
S Medicaid Alcoholic liver dis. 999 174
40 Cholestatic dis. 455 7.9
Metab. liver dis. 143 25
20 Malignancy 1,077 18.7
All others 1,358 23.6
0 Oy Blood type A 2,112 36.7
98 00 02 04 06 08 B 769 134
Year AB 264 46
0 2,603 453
Time on waiting list <30 days 2,015 35.1
31-60 days 683 119
lgg Median MELD score for adult deceased 61-90 days 424 74
donor liver transplants, by DsA, 2009 3-<6 months 877 153
6-<12 months 753 13.1
1-<2 years 511 89
2-<3 years 197 34
3+years 288 5.0
BMI <18.5 142 25
18.5-24.9 1,601 27.9
25.0-29.9 1,957 34.0
30.0-34.9 1,150 20.0
35.0-39.9 508 8.8
40.0+ 209 3.6
Unknown 181 3.1
Medical condition Hosp.: IcU 676 11.8
Hosp.: not IcU 1,052 183
Not hospitalized 4,020 69.9
Patient wait listing Status 1A/1B 260 45
status before tx MELD 30-40 1,443 25.1
MELD 15-29 3,864 67.2
MELD 6-14 180 3.1
Other status 1 00
Primary payer Private 3,457 60.1
Medicaid 779 136
Other 1,512 26.3
Procedure type Whole liver 5519 96.0
Partial, rest not tx 156 2.7
Split liver 73 13
Donor type Deceased 5,580 97.1
Living 168 29
Pt on life support Yes 377 6.6
Prev. abdom. surg. ~ Yes 2,524 439
geographic disparity remains in deceased donor transplant rates Diabetes Yes 28 05
. . . Portal vein throm. Yes 360 6.3
across the country, with higher rates in the northwest and south- Incident tumor at X Yes 176 34
east (Figure 4.6). These maps of DCD organ use, transplant rates, Spon. bac. perit. (s8p) Yes 357 6.2
and median MELD scores at the time of transplant can be superim- Total 5748 100
posed. Regions of the country with high transplant rates, low bcp
use rates, and high median MELD scores at the time of transplant
are roughly similar. Private payers constitute the largest insurance
coverage group for liver transplant, and in 2009 represented 60.1%
of the providers.
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The role of anti-
human leukocyte

donor-recipient
matching AR

matching has historically not held high interest in the field of liver
transplantation (Figures 5.1t0 5.5). This is reflected in the lack of re-
cipient panel reactive antibody and HLA information for more than
half of recipients, and in the high frequency of HLA-A, HLA-B, and
HLA donor-recipient mismatching in deceased donor liver trans-
plants (Figures 5.2 to 5.5). HLA typing has not been a requirement
for listing for liver transplant unless the candidate is also listed for
kidney transplant. Recent data suggesting a role for antibody-me-
diated rejection in liver transplant may increase the importance of

HLA matching and the monitoring of anti-HLA antibodies.

The cytomegalovirus (CMV) status of donor and recipient was
identified for almost all donors and for over 90% of recipients, re-
flecting the importance of this information for guiding post-trans-
plant prophylaxis. cMv matching between donor and recipient is
not used in the allocation process, as shown by the relatively high
frequency (18.6%) of cMv-positive deceased donors used with
cMv-negative recipients (Figure 5.6). Similarly, Epstein-Barr virus
(EBV) serologic status is not used in the allocation process, but
post-transplant EBV monitoring may be particularly important in
the pediatric population (Figure 5.7).

Ongoing concern about transmission of HBV from core anti-
body (uBcab)-positive recipients is responsible for the low use




Us.6  Adultliver donor-recipient cytomegalovirus Us.7  Adultliver donor-recipient Epstein-Barr
(cMv) serology matching, 2005-2009 virus (EBV) serology matching, 2005-2009
DECEASED DONOR LIVING DONOR
RECIPIENT Neg. Pos.  Unk. Total  Neg. Pos.  Unk. Total
103 186 01 290 244 110 64 418 Negave 05 76 24 105 08 46 29 82
206 409 03 618 230 210 91 531 Positve ~ 24 358 172 554 24 400 177  60.0
28 63 01 92 24 13 15 51 Unknown 1.1 208 122 341 24 134 159 317
337 658 05 100 499 332 170 100 Total 40 642 318 100 56 579 365 100
Us.8  Adultliver donor-recipient hepatitis B core antibody Us.9  Adultliver donor-recipient hepatitis B surface
(HBcAb) serology matching, 2005-2009 antigen (HBsAg) serology matching, 2005-2009
DECEASED DONOR LIVING DONOR DECEASED DONOR LIVING DONOR
RECIPIENT Neg. Pos.  Unk. Total  Neg. Pos.  Unk. Total RECIPIENT Neg. Pos.  Unk. Total  Neg. Pos.  Unk. Total
Negative 613 26 02 641 605 16 78 698 Negative 838 00 02 840 753 00 63 816
Positive 187 22 01 210 120 09 16 145 Positve = 54 00 00 54 32 00 03 35
Unknown 142 07 00 150 45 00 113 157 Unknown 105 00 01 106 41 00 109 149
Total 943 55 03 100 770 24 206 100 Total 997 00 03 100 85 00 175 100
Us10  Adultliver donor-recipient hepatitis Us.11  Adultliver donor-recipient human immunodeficiency
¢ serology matching, 2005-2009 virus (HIV) serology matching, 2005-2009
DECEASED DONOR LIVING DONOR DECEASED DONOR LIVING DONOR
RECIPIENT Neg. Pos.  Unk. Total  Neg. Pos.  Unk.  Total RECIPIENT Neg. Pos.  Unk. Total  Neg. Pos.  Unk. Total
Negative 474 01 01 475 486 01 51 538 Negative 805 00 01 805 690 00 66 756
Positve 376 25 01 401 247 01 31 279 Positve =~ 05 00 00 05 02 00 01 03
Unknown 119 04 00 124 65 00 117 182 Unknown 190 00 00 190 48 00 194 242
Total 968 30 02 100 798 02 200 100 Total 999 00 01 100 739 00 261 100

rates of core positive donors, particularly in surface antibody neg-
ative recipients. Nonetheless, 2.6% of deceased donor transplants
were performed between core antibody positive donors and core
antibody negative recipients. The risk/benefit ratio of transmit-
ting HBV through a core positive donor favors use of these organs
to expedite transplant over the risk of HBV transmission, particu-
larly with the efficacy and availability of prophylactic antiviral
agents directed against hepatitis (Figure 5.8). No known cases of
surface antigen positive donors being used for liver transplants
occurred between 2005 and 2009 (Figure 5.9).

Only 3.0% of deceased liver donors were reported as HCV posi-
tive between 2005 and 2009 (Figure 5.10). Most of these organs
were transplanted into HCV-positive recipients, as expected, but

this reflected only 2.5% of all deceased liver donor transplants. In-
terestingly, 0.1% of all deceased donor transplants involved trans-
planting an Hcv-positive donor liver into an HCV-negative recipi-
ent. The latter mismatches presumably occurred in the scenario
of the urgent requirement for a donor liver in the setting of ful-
minant failure.

In 2005-2009, 0.5% of recipients of deceased donor livers and
0.3% of recipients of living donor livers were serologically posi-
tive for human immunodeficiency virus (H1v) (Figure s.11). This
number will likely increase in the next decade, given the success
of antiretroviral therapy against HIv and the high rate of HBV and
HCV co-infection (> 30%) in this population. Of note, no HIv-
positive donors were reported during this time period.
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t The ultimate goal of liver transplant Figure 6.2 compares longer term liver transplant outcome by
O U C O e S is to prolong survival and improve  year of transplant and liver disease diagnosis. It is encouraging
quality of life. Over the past 2 to 3 decades, the outcome hasim-  that transplant outcome is better in more recent years. This oc-
proved substantially. curred across all diagnosis categories, suggesting that improve-
Regardless of donor type, incidence of graft failure reported =~ ment in medical management may underlie this trend. Figure 6.3
within the first 6 weeks after transplant among adult recipients ~ demonstrates similar data for adult living donor recipients, in that
has declined in the past decade (Figure 6.1). Early graft failuresin  survival numbers have in general improved over the past decade.
deceased donor recipients decreased from 6.9% in 1998 to 3.0% in Opverall, in deceased donor recipients who survived 1 year with
2009. This is remarkable because over this decade, more recipients  a functioning graft, the expected half-life of the organ is 10 years
had a high level of disease severity (in part as a result of the MELD-  (Figure 6.4.). The half-life of living donor organs in adult recipi-
based organ allocation system) and more donors were less than  ents has been stable over the past 10 years, although numbers are
ideal, including donors aged 50 years or older. relatively small.
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These improvements in outcomes have resulted in a rapid in-
crease in the number of recipients with a functioning liver graft.
The number of American transplant recipients living with a liver
graft as of June 2009 was nearly 50,000, more than double a de-
cade earlier (Figure 6.5).

Incidence of acute rejection is highest in the first year post-
transplant (Figure 6.6). Except for recipients with HCV infection,
early acute cellular rejection has no detrimental impact on long-
term survival. On the other hand, rejections that occur 12 to 60
months after transplant may represent future opportunities to
further improve the outcome of liver transplant.

Given the severity of illness in patients undergoing liver trans-
plant in recent years, re-hospitalization remains common, espe-
cially in the first few months (Figure 6.7).

Post-transplant lymphoproliferative disorder (pTLD) is a
serious and potentially devastating complication that occurs
in liver transplant recipients as a result of immunosuppression
and/or BV infection (Figure 6.8). Although cumulative inci-
dence is not high (approximately 1% at 4 years), the incidence
increased steadily through the first 5 years post-transplant.
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U7 Initial immunosuppression regimen in adult liver
transplant recipients, 2009 (steroids not considered)
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: : transplant (Figure 7.4). Mammalian target of rapamycin (mTOR)
| | U n O S U p p re S S | O ﬂ inhibitors were used infrequently, with only 2.5% of patients re-
Immunosuppressive strategies based on tacrolimus and mycophe-  ported to be on this agent in 2009 (Figure 7.4).
nolate continue to be the dominant early regimen (Figures 7.1 and The controlled rejection in liver transplant recipients is sug-
7.3). In 2009, the alternative calcineurin inhibitor cyclosporine  gested by the relatively low use rates for interleukin-2 (1L2-RA)
was used relatively infrequently (7.3%) compared with tacroli- receptor inhibitors (14.3%) or T-cell depleting agents (10.3%) as
mus (85.8%) (Figure 7.4). Similarly, mycophenolate has almost  induction agents (Figure 7.2). Over the past decade, the trend has
completely replaced azathioprine as the antiproliferative agent of ~ been toward less use of corticosteroids. By 1 year post-transplant,
choice. Although 76.7% of patients were using a steroid at the time ~ many patients are weaned off corticosteroids (Figure 7.4).
of transplant in 2008, only 30.5% remained on steroids 1 year after
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tg.3 Prior liver transplant in pediatric lg.4 Liver transplant waiting list g5 Liver tx waiting list status by month post-
patients waiting for a liver transplant activity among pediatric patients listing among new pediatric listings in 2006
20 2007 2008 2009 100
Listings at start of year 945 888 705
\/\ A Listings added during year 822 832 784 80
15 \/\/ Listings removed during year 879 1015 792
Listings at end of year 888 705 697 - .
= \ / Removal reason z 60 Il Removed from st
o 10 3 .
b v Deceased donor transplant 558 566 538 ol I Died
o Living donor transplant 68 69 50 &40 Transplanted (LD)
Patient died 82 93 63
T lanted (DD
5 Patient refused transplant 1 1 2 20 u r'ansp 4a'n ed (OD)
Trans. to another center 19 23 22 Still waiting
0t R L Improved, tx not needed 95 179 88 0 ! ! ! ! ! |
98 00 02 04 06 08 Pt too sick to transplant 16 20 12 6 12 18 24 30 36
Year Other 40 64 7 Months post-listing
d H t : t | t 8.2). In 2009, 59% of patients on the waiting list were white, 16%
p e | a r| C ra n S p a n were black, and 19% were Hispanic. In 2009, 12.4% of patients on
Since 1998, the number of children and adolescents new to theliver  the list were waiting for a re-transplant (Figure 8.3). Death as the
transplant waiting list has remained between 691 and 800 (Figure  reason for removal from the list remained stable in 2007-2009 at
8.1). Among prevalent patients on the waiting list for a liver trans-  less than 10% (Figure 8.4.). For the 2006 cohort of patients on the
plant in 2009, almost equal numbers were active and inactive. The ~ waiting list, after 3 years, 60.4% received a deceased donor trans-
age distribution of patients on the waiting list has changed little;  plant, 6.8% received a living donor transplant, 12.8% were removed
children aged 11 years or older account for 46% of patients (Figure ~ from the list, 12.5% died, and 7.5% were still waiting (Figure 8.).
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lg.6 Median months to liver transplant for tg 7 Pre-tx mortality rates among pediatric pts U810  Characteristics of pediatric liver
wait-listed pedatric patients, by blood type wait-listed for a liver transplant, by age transplant recipients, 2007-2009
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. . since 2002 to the Portal vein throm.  Yes 65 3.6
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Among pediatric patients, the median number of months waiting ~ transplants per |Alpatients 1,790 100
for a liver-alone transplant for all blood types was 2.6 in 2009 100 patient-years

(Figure 8.6). Pre-transplant mortality declined for patients
wait-listed for a liver-alone transplant, from 14.4 deaths per 100
wait-list years in 1998 to 8.2 in 2008 (Figure 8.7). Patients on the
waiting list aged younger than 6 years have the highest death
rate, but this improved from 23.2 deaths per 100 wait-list years in
1998 to 14.9 in 2008. The number of deceased donor liver trans-
plants has remained steady, while the number of living donor
transplants decreased from a peak of 120 in 2000 to 51 in 2009
(Figure 8.8). The rate of pediatric liver transplant has increased

on the waiting list

(Figure 8.9). Patients aged 1 to § years are the most common re-
cipients. Whites accounted for more than half of recipients. The
most common etiology of liver disease was cholestatic disease.
Among children and adolescents who underwent transplant
in 2007-2009, 58% were on the waiting list for 6o days or less.
Fifteen percent of patients were status 14 at transplant, and 29%
had a MELD/pediatric end-stage liver disease (PELD) score of 30
or higher. Sixty-four percent of patients received a whole liver.
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Among living donor liver transplants, 72% were from related do-
nors in 2009 (Figure 8.11). Only a small number of transplants
were from DCD donors (Figure 8.12).

Private insurance coverage for liver transplant recipients
declined from 56.5% in 2000 to 41.6% in 2009; Medicaid coverage
increased from 33.6% to 47.2% (Figure 8.13). For children and ado-
lescents who underwent transplant in 2000-2009, cumulative in-
cidence of PTLD was 1.1% at 6 months, 2.1% at 1 year, 3.0% at 2 years,
and 4.7% at 5 years after transplant (Figure 8.14). In 2009, 93.4% of
patients received tacrolimus as part of the initial maintenance im-
munosuppressive medication regimen, and 37.6% received MME
(Figure 8.15). Among patients transplanted in 2008, 83.5% received
steroids at the time of transplant; only 43.0% continued to use

steroids at 1 year post-transplant. Graft survival has continued to
improve. Graft survival for deceased donor transplants in 2009
was 88.4% at 6 months; for transplants in 2008, 84.9% at 1 year;
for transplants in 2006, 78.1% at 3 years; for transplants in 2004,
73.3% at s years; and for transplants in 1999, 62.2% at 10 years (Fig-
ure 8.16). Graft survival for living donor transplants in 2008-2009
was 91.4% at 6 months and 90.3% at 1 year; for transplants in
2006-2007, 85.7% at 3 years; and for transplants in 2004-2008,
82.6% at s years (Figure 8.17). The rate of late graft failure is tradi-
tionally measured by the graft half-life conditional on 1-year sur-
vival, defined as the time to when half of grafts have failed among
those surviving a year. The graft half-life for deceased donor liver
transplants in 2007 was 16.3 years (Figure 8.18).
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tg.1 Distribution by center volume of the number
of liver transplants performed, 2009
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In 2009, 127 unique transplant centers performed liver trans-
plants in the us. This included 58 centers that performed pediat-
ric transplant. Figure 9.1 displays the distribution of the number
of transplant procedures performed at each center. The mini-
mum volume was 1 and the maximum was 192; the median was
40. Eighteen centers performed more than 100 transplants, and 13
centers performed fewer than 10 transplants for the year. Some

of the low-volume centers were dedicated pediatric transplant
centers. As expected, high-volume centers tend to be willing to
accept more complicated cases, such as multi-organ or pcp or-
gan transplants. Figure 9.2 displays tertiles of center volume. Es-
sentially all centers with a volume of 99 or higher in 2005-2009
performed multi-organ transplants, most of which were simul-
taneous liver and kidney grafts. Similarly, Figure 9.3 shows that
higher-volume centers performed more DCD transplants during
the same period.
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