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ABSTRACT

BACKGROUND

As the need for transplantable organs increases, waiting lists of patients become longer.
We studied the size and composition of the national pool of brain-dead organ donors
during a three-year period and, on the basis of these data, considered ways to increase
the rate of donation.

METHODS

We reviewed hospital medical records of deaths occurring in the intensive care unit
from 1997 through 1999 in the service areas of 36 organ-procurement organizations to
identify brain-dead potential organ donors. We examined data on characteristics of the
potential donors, the processes of referral to organ-procurement organizations and of
requesting donations, and the hospitals.

RESULTS

We identified a total of 18,524 brain-dead potential organ donors during the study pe-
riod. The predicted annual number of brain-dead potential organ donors is between
10,500 and 13,800. The overall consent rate (the number of families agreeing to donate
divided by the number of families asked to donate) for 1997 through 1999 was 54 per-
cent, and the overall conversion rate (the number of actual donors divided by the num-
ber of potential donors) was 42 percent. Hospitals with 150 or more beds were more
likely than smaller hospitals to have potential donors and actual donors (P<0.001); 19
percent of hospitals accounted for 80 percent of all potential donors. Calculations of
the number of donors per million persons in the general population did not correlate
well with the performance of organ-procurement organizations as measured by the
conversion rate.

CONCLUSIONS

Lack of consent to a request for donation was the primary cause of the gap between the
number of potential donors and the number of actual donors. Since potential and actual
donors are highly concentrated in larger hospitals, resources invested to improve the
process of obtaining consent in larger hospitals should maximize the rate of organ re-
covery. The performance of organ-procurement organizations can be assessed objec-
tively through the comparison of the number of actual donors with the number of
potential donors in the given service area.
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HE DEMAND FOR TRANSPLANTABLE

organs continues to increase, while the or-

ganizations involved in the procurement of
organs struggle with a stagnant or possibly dimin-
ishing pool of potential organ donors.* As of July 7,
2003, a total of 82,117 patients were waiting for
a solid-organ transplant.2

The shortage of organs raises questions about
the size of the national donor pool. Have organ-pro-
curement organizations reached the limit of the
number of organs that can be recovered? How many
brain-dead potential donors are there each year?
Do geographic regions vary in organ-donation po-
tential? Is the rate of conversion of potential organ
donors to actual donors uniform throughout the
United States? Without quantification of the pool of
potential donors, it is impossible to evaluate fairly
either individual organ-procurement organizations
or the overall procurement system.

Data-driven analysis of the pool of potential do-
nors is essential for making appropriate changes
to the system currently used by the Centers for
Medicare and Medicaid Services to evaluate the per-
formance of organ-procurement organizations. The
number of donors per million population is current-
ly used to determine whether organ-procurement
organizations are recovering organs from an ade-
quate number of donors. Proponents may defend
the current measure as objective, timely, and inex-
pensive; most observers argue, however, that this
measure is flawed because it is insensitive to re-
gional variations in health status, mortality patterns,
medical practice, and demographics.1:3:4

The Task Force on Organ Transplantation of the
Department of Health and Human Services has esti-
mated that the number of brain-dead potential or-
gan donors in the United States ranges from 17,000
to 26,000 per year; this estimate was based in part
on a three-state review of medical charts conduct-
ed by the Centers for Disease Control in 1975.5
The Pennsylvania Statewide Donor Study reviewed
hospital medical records from 1987 and estimat-
ed the size of the pool as 10,000 to 14,000 brain-
dead potential donors per year.¢ Using similar meth-
ods for reviewing charts in the geographic areas
encompassed by four organ-procurement organi-
zations, the Partnership for Organ Donation cor-
roborated the results of the Pennsylvania study with
an estimate of 12,600 to 15,100 brain-dead potential
donors per year.” Other studies relying on mortality
data have suggested different estimates — both
higher and lower — of the number of potential do-

nors.®° The methods of studies based on mortality
data are considered inferior to the use of chart re-
views, because the estimates are derived from data
bases of death certificates, which provide insuffi-
cient information for determining a person’s suit-
ability for organ donation.

METHODS

POTENTIAL ORGAN DONORS

In 1996, the national Association of Organ Procure-
ment Organizations invited all federally designated
organ-procurement organizations to participate in
a study of hospital death records in order to estimate
the size and composition of the pool of brain-dead
potential organ donors and to evaluate the validity
of the number of donors per million population as
ameasure of their performance. A “potential organ
donor” was defined as a patient who met the crite-
ria for brain death with no absolute contraindica-
tion to organ donation as defined by a standardized
list of codes from the International Classification of Dis-
eases, Ninth Revision (ICD-9), such as those for meta-
static cancer and seropositivity for human immuno-
deficiency virus. A patient was considered to meet
the criteria for brain death if evidence of any or all of
the following was found in the hospital chart: the
absence of spontaneous respiration and two addi-
tional brain-stem reflexes; a physician’s note declar-
ing brain death; a flat electroencephalogram; or oth-
er brain studies indicating irreversible destruction
of the brain.

DEFINITION OF RATES

The conversion rate was defined as the number of
actual donors divided by the number of potential do-
nors. The referral rate was defined as the number of
medically suitable patients referred by the hospital
staff to the organ-procurement organization divid-
ed by the number of potential donors. The request
rate was defined as the number of families who were
asked to donate a family member’s organs divided
by the number of potential donors. The consent rate
was defined as the number of families of medically
suitable patients agreeing to donate the patient’s
organs, divided by the number of families who were
asked to donate.

STUDY DATA

Trained staff members of organ-procurement
organizations reviewed the hospital charts for all
deaths that occurred in the intensive care unitamong
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patients 70 years of age or younger who had no ab-
solute contraindication to organ donation. A form
was completed for each patient who met the criteria
for brain death (whether or not brain death had been
declared). Data were collected on the demographic
characteristics of the patient, the processes of re-
ferral to organ-procurement organizations and re-
questing consent for donation, and the donation
outcome. Data were also collected on characteris-
tics of the hospital that were hypothesized to be re-
lated to its organ-donor potential, including the
number of beds for acute care and for critical care,
the presence or absence of particular services such
as trauma and neurosurgery, and the type and loca-
tion of the hospital. The study was deemed to be
exempt from review by the human subjects commit-
tee, since patient identifiers were removed from the
information entered into the data base before it was
submitted, according to the standards of the Divi-
sion of Transplantation of the Department of Health
and Human Services, as well as those of the United
Network for Organ Sharing.

Quality-assurance procedures were followed to
ensure that the data submitted matched the infor-
mation on donor activity reported to the Centers
for Medicare and Medicaid Services. A study liaison
at each organ-procurement organization was con-
tacted in order to resolve discrepancies.

STATISTICAL ANALYSIS

The statistical analyses were performed with the
use of SAS software (SAS Institute). Descriptive sta-
tistics were used to examine the averages and rang-
es of the rates of conversion, request, and consent
according to the particular organ-procurement or-
ganization. For the evaluation of measures of the
performance of organ-procurement organizations,
the analysis was limited to the 16 organ-procure-
ment organizations that had submitted complete
data for 1997, 1998, and 1999.

RESULTS

ESTIMATING THE SIZE OF THE NATIONAL
DONOR POOL

A total of 36 organ-procurement organizations
submitted data for 1997 through 1999: 33 for 1997,
28 for 1998, and 25 for 1999. The decrease in the
number of participating organizations was to be
expected, given the resources required to conduct
chart reviews in all hospitals. The profile of organ-
izations that dropped out of the study suggested no

bias or pattern in the sample of participants in terms
of geographic location, size of the organization, or
other characteristics.

Table 1 contains information on donors and
potential donors in the study, as well as the total
number of actual donors in the United States in
1997, 1998, and 1999. The number of donors in-
cluded in the study represents 50 percent of the to-
tal number of actual donors in the United States in
1997, 45 percent of the total in 1998, and 41 percent
of the total in 1999. The participating organ-pro-
curement organizations serve a population of more
than 140 million people and represent a broad geo-
graphic distribution that includes rural and urban
areas (Fig. 1).

According to the 1990 U.S. Census, 75.1 percent
of the U.S. population was white, as compared with
74.6 percent of the population served by all partici-
pating organ-procurement organizations and 77.6
percent of that served by the 16 organ-procurement
organizations that submitted complete data for 1997
through 1999 (P<0.001 for both comparisons with
the U.S. population) (Table 2). There was a smaller
proportion of blacks in the participating organiza-
tions than in the United States overall (12.3 percent
of the population of the United States was black,
as compared with 10.7 percent of the populations
served by all the participating organ-procurement
organizations and 9.1 percent of the populations
served by the 16 organizations that submitted com-
plete data; P<0.001 for both comparisons with the
U.S. population).

We examined the demographic characteristics
of brain-dead organ donors in all participating or-
gan-procurement organizations, in the subgroup
of the 16 that submitted complete data, and in all
U.S. organizations. Given the large sample size, chi-
square tests for the difference between proportions
were able to detect differences below the 0.01 level

Table 1. Estimates of the Donor Pool.

Variable 1997 1998 1999
no. of donors
U.S. donors* 5,477 5,801 5,849
Donors in the study 2,763 2,628 2,399
Potential donors in the study 6,843 6,219 5,462
Estimate of national pool 13,565 13,728 13,317
* Data are from the United Network for Organ Sharing.2
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