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Background and objectives: Immunosuppressive medications are essential in preventing kidney transplant rejection.
Continuous insurance coverage for outpatient immunosuppressive medications remains a major issue. The objective of this
study was to establish the prevalence and consequences of cost-related immunosuppressive medication nonadherence.
Design, setting, participants, & measurements: A descriptive survey of all U.S. kidney transplant programs (n ⴝ 254) was
conducted. The response rate for the survey exceeded 99%. The main outcome measures included the following: transplant
recipient concerns related to medication costs, ability to pay for medications, medication nonadherence and its consequences,
and failure of transplant centers to place patients on the transplant waiting list.
Results: Continuous insurance coverage for outpatient immunosuppressive drugs is a problem having potentially grave
consequences for the majority of kidney transplant recipients. More than 70% of kidney transplant programs report that their
patients have an extremely or very serious problem paying for their medications. About 47% of the programs indicate that
more than 40% of their patients are having difficulty paying for their immunosuppressive medications. In turn, 68% of the
programs report deaths and graft losses attributable to cost-related immunosuppressive medication nonadherence. Some of
the problems identified here are more significant for adult than pediatric patients.
Conclusions: The prevalence and consequences of cost-related immunosuppressive medication nonadherence among
kidney transplant recipients have now been documented. The results presented here should serve as the necessary impetus
for the development of health care policies supporting Medicare coverage of immunosuppressive medications for the life of
the transplanted kidney.
Clin J Am Soc Nephrol 5: 2323–2328, 2010. doi: 10.2215/CJN.04220510

F

or over a quarter century, insurance coverage and reimbursement for outpatient immunosuppressive medications has been a serious issue for kidney transplant
recipients (1–15). Initial concerns were raised in relationship to
the cost of cyclosporine after Food and Drug Administration
approval in 1983 and were subsequently addressed by the Task
Force on Organ Transplantation in 1985 (1,2).
Between 1986 and 2000, modest changes were made in Medicare coverage and reimbursement policies pertaining to immunosuppressive medications (7–12). At this time, Medicare covers 80% of the cost of immunosuppressive medications for 36
months after transplantation (for those whose Medicare entitlement is on the basis of end-stage renal disease). In 1999,
Congress authorized an extension of Medicare coverage for
immunosuppressive medication to lifetime, but only for a mi-
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nority of patients: those who were eligible for Medicare because
of age or disability (10,11).
Over the past several years, immunosuppressive drug coverage legislation has again been introduced (16,17). Figure 1
captures the essence of the public policy dilemma Congress has
faced.
Neither kidney transplantation nor dialysis cures ESRD. Kidney transplantation is, however, more cost-effective than maintenance dialysis yet, because some patients are unable to afford
their immunosuppressive medications, premature and avoidable graft loss occurs (1,2,10,11,18 –21). Therefore, compelling
arguments have been made for lifetime coverage of immunosuppressive medications (7,8,10 –13,15).
Whereas the economic implications of graft loss have been
well-documented, virtually no nationally representative contemporary data have been available to characterize the prevalence of immunosuppressive medication-related problems that
kidney-transplant recipients experience (7–11,22–25). Consequently, the efforts of legislators to expand Medicare coverage
for immunosuppressive medications have remained unpersuasive.
The American Society of Transplantation, in cooperation
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Figure 1. Causes, correlates, and consequences of cost-related immunosuppressive medication nonadherence.

with United Network for Organ Sharing (UNOS) and the North
American Pediatric Renal Trials and Collaborative Studies, undertook a brief descriptive survey of transplant centers in hopes
of establishing the scope and magnitude of the problem with
which Congressional leaders have grappled in formulating and
passing legislation to address it.

Materials and Methods
The American Society of Transplantation Public Policy Committee
took the lead in formulating the survey procedures and the questionnaire, recognizing that nonadherence is a complex multidimensional
concept. Thus, for purposes of the survey, nonadherence was defined
as patients not taking their maintenance immunosuppressive drugs as
prescribed because of difficulties associated with their ability to pay for
their medications.
From the outset, the committee’s primary goal was to maximize
survey participation. This entailed two strategic decisions. First, it was
decided that the questionnaire should consist of no more than ten to 15
questions specifically focused on the problem of cost-related immunosuppressive medication nonadherence. Second, it was felt the survey
should be descriptive as opposed to explanatory. The committee concluded that subsequent, more detailed surveys should be undertaken in
hopes of better understanding preliminary descriptive results.
A survey instrument consisting of 12 closed-ended questions was
drafted and subjected to a pretest. The survey procedures were then
pilot tested. Few revisions were necessary. The survey completion
process was coordinated by the transplant administrators associated
with all 254 UNOS-approved transplant centers in the United States. In
other words, the survey was not on the basis of a sample of centers.
Instead, all transplant centers were asked to participate.
The committee concluded that no single individual was in a position
to answer all of the survey questions. Therefore, as deemed appropriate, the transplant administrators were asked to obtain input from

transplant physicians, transplant surgeons, social workers, financial
coordinators, nurses, and other transplant team members. Those individuals most knowledgeable about each issue were asked to respond
accordingly, with the transplant administrator collating and submitting
the responses.
An online, commercially available Web-based survey package,
SurveyMonkey, was used to create and distribute the survey (26).
Survey respondents were provided with a web address that enabled
them to access and complete the survey.
To facilitate the survey process, portable document format (PDF)
copies of the questionnaire were e-mailed to the transplant administrators, as well as the medical and surgical directors of all kidney transplant programs. This permitted the respondents to distribute and complete a paper copy of the survey as a group effort. Once the data were
compiled, the transplant administrators were advised to have a single
individual input the responses into SurveyMonkey (26).
The survey materials were distributed by UNOS on June 12, 2009,
with an initial deadline of June 26, 2009. The survey deadline was
subsequently extended to July 3, 2009, at which time over 99% of the
kidney transplant programs had completed the survey. This is exceptional given that a 30% response rate is typical for online surveys (27).

Results
Thirty-one percent of the participating programs were adult
(i.e., they only transplanted persons 18 years of age and older).
Four percent qualified as pediatric (i.e., they only transplanted
patients younger than 18 years of age). The remaining 65%
were mixed (i.e., they transplanted both adults and children).
There was considerable variation in the number of transplant
recipients followed long-term, with 53.2% of all programs following less than 500 patients. No purely pediatric program
followed more than 200 patients, whereas 16.2% of the purely
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adult programs followed more than 1000 patients. No adult
program followed more than 3000 patients, whereas 7% of the
mixed programs did so.
The high cost of immunosuppressive drugs is clearly an
issue. Over 83% of kidney transplant programs reported that
patients frequently contact them with concerns about the high
cost of their immunosuppressive medications, although these
concerns are more frequently expressed at adult than pediatric
programs (86.7% versus 66.7%).
Over 70% of all programs indicate that more than 20% of
their patients are encountering difficulties in their ability to pay
for their immunosuppressive medications, with the problem
being more prevalent at adult than pediatric programs (74.6%
versus 55.5%). Over 94% of the programs describe the level of
difficulty patients encounter when paying for their immunosuppressive drugs as serious or worse, although the problem is
less pronounced at pediatric programs (96.0% versus 88.8%).
The cost of immunosuppressive medications clearly has implications regarding which patients get placed on the kidney
transplant waiting list. Overall, 67.3% of the programs indicate
that they frequently or occasionally fail to place patients on the
waiting list because they may be unable to afford their immunosuppressive medications. This is a much larger issue at adult
than pediatric programs (70.7% versus 11.1%).
Patient nonadherence to immunosuppressive medications is
related to cost and ability to pay (Table 1). Over 43% of all
programs report that more than 10% of their patients are not
taking their immunosuppressive drugs as prescribed because
of difficulties associated with their ability to pay for them. Yet
again, this is a more significant issue at adult than at pediatric
programs (46.6% versus 11.1%).
The failure of patients to take immunosuppressive drugs as
prescribed can have devastating consequences (7–13,15,22–25).
However, whereas over 68% of the participating centers reported deaths and graft losses directly attributable to costrelated immunosuppressive medication nonadherence, neither
of these problems were reported by the pediatric only programs.
The loss of insurance coverage for immunosuppressive medications at 3 years post-transplant is troubling (7,8,10 –12). All of
the problems described above were found to be more significant among patients who had lost coverage (Table 2). With the
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exception of deaths and graft losses, the findings followed a
similar pattern at pediatric and adult programs. However, the
pediatric percentages were smaller, implying that the problems
were not as serious.
Insurance coverage for immunosuppressive medications is
available through a patchwork of public and private sources,
with many patients having more than a single source of coverage (Table 3). There are noteworthy differences between adult
and pediatric programs.
Among all programs, Medicare was the major source of
coverage (63.9%), followed by private insurance (30.3%), and
Medicaid (30.2%). Transplant programs reported that they essentially wrote off immunosuppressive medications costs for
approximately 2% of their patients because they had no source
of coverage.
Pediatric programs reported that patients were most likely
covered by other state health insurance programs (42.4%), Medicaid (42.3%), Medicare (34.0%), and private insurance (31.0%).
Meanwhile, the major sources of coverage reported by adult
programs were as follows: Medicare (68.5%), Medicaid (29.8%),
and private insurance (29.0%).

Discussion
This is the first systematic, quantitative, national survey conducted to ascertain the prevalence and consequences of costrelated immunosuppressive medication nonadherence among
kidney transplant recipients. It has established critical parameters where none have previously existed.
The coverage-related problems identified here affect the vast
majority of kidney transplant recipients. Fortunately, some
progress has been made since 1985, when the Task Force on
Organ Transplantation concluded that 25% of kidney transplant recipients essentially had no insurance coverage for immunosuppressive medications (1,2).
Today, well over 100,000 people are living with a functioning
kidney transplant (28,29). Given the results of this survey, a
large number of these individuals are at risk for cost-related
immunosuppressive medication nonadherence, potentially
leading to death and graft loss. In addition, otherwise eligible
patients are not being placed on the kidney transplant waiting
list. These problems are identical to those identified by Congress when it passed the National Organ Transplantation Act in

Table 1. Patients not taking their immunosuppressive drugs as prescribed due to difficulty paying for them
Percentage of Patients

All Programs (%)

Adult Programs (%)

Pediatric Programs (%)

0 to 5%
6 to 10%
11 to 20%
21 to 40%
41 to 60%
61 to 80%
81% or more

29.3
26.7
26.7
13.3
3.1
0.4
0.4

28.0
25.3
32.0
9.3
4.0
1.3
0.0

77.8
11.1
0.0
11.1
0.0
0.0
0.0

The survey question was: What percentage of kidney transplant recipients followed at your center are not taking their
maintenance immunosuppressive drugs as prescribed because of difficulties associated with their ability to pay for their
medications?
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Table 2. Prevalence of various problems after the loss of Medicare coverage for immunosuppressive medications
at 3 years post-transplant
Problems

All Programs (%)

Adult Programs (%)

Pediatric Programs (%)

Complaints about the “high cost” of
immunosuppressive drugs
Difficulty paying for immunosuppressive drugs
Failure to take immunosuppressive drugs as
prescribed
Deaths or graft losses due to cost-related
immunosuppressive medication
nonadherence
In our opinion, none of the foregoing problems
are more prevalent

75.0

84.0

75.0

87.3
64.5

88.0
69.3

62.5
37.5

49.5

50.7

0.0

6.8

5.3

12.5

The survey question was: Of the problems mentioned in this survey, which of the following, if any, appear to be more
prevalent amongst kidney transplant recipients who have lost their Medicare coverage for immunosuppressive medications at
3 years post-transplant?

Table 3. Sources of coverage for maintenance immunosuppressive drugs/medications
Source of Coverage

All Programs (%)

Adult Programs (%)

Pediatric Programs (%)

Medicare
Medicaid
Private insurance
Self-funded (out-of-pocket)
Military program
Other state health insurance program
Pharmaceutical assistance program
(company-sponsored)
Complete write-off (no formal
coordinated assistance program)
Another source of payment not listed here

63.9
30.2
30.3
6.4
4.5
11.8
14.1

68.5
29.8
29.0
5.6
4.5
14.3
11.8

34.0
42.3
31.0
1.7
1.0
42.4
11.0

1.9

1.2

0.0

6.3

5.7

1.3

The survey question was: What percentage of kidney transplant recipients followed at your center have their maintenance
immunosuppressive drugs/medications paid for by any of the following sources? (Patients may have more than one source of
coverage.) Because patients may have more than one source of coverage, the cumulative percentages shown in the table
exceed 100%.

1984 and by the Institute of Medicine in its comprehensive
analysis of the Medicare End-Stage Renal Disease Program in
1991 (7,8,30).
The findings of the survey further indicate that some of the
problems related to insurance coverage for immunosuppressive medications are more significant for adult than for pediatric patients. This may be due to the fact that, historically,
state-level programs have evolved to better meet the needs of
children relative to adults (31). However, given prevailing economic circumstances and systemic fiscal distress at both the
federal and the state levels, at least some of these programs are
now in jeopardy, potentially having the same grave consequences for children that adult patients have experienced.
The economic sequelae of graft losses have been addressed
and underscored in a variety of contexts, including Congressional hearings (7–12,15). When a kidney transplant fails, there
are three possible outcomes: death, return to dialysis, or retransplantation. As one might expect, death is typically the

least expensive outcome, because no further treatment costs are
incurred. In reality, however, most graft failure patients eventually return to dialysis or are retransplanted, both of which
have staggering adverse economic consequences, consequences
that could have otherwise been avoided with adequate coverage for immunosuppressive medications.
In the year a kidney transplant recipient’s graft fails, third
party payers experience an average annual expense of $82,765
(32). If the patient returns to dialysis, the average annual expense is $70,581, and, if the patient is retransplanted, the average cost is $106,373. However, annual third party reimbursements for a patient who has a functioning kidney transplant
average $16,844, making transplantation the most economically
desirable long-term option.
Furthermore, the foregoing figures do not take into account
other remarkable differences between dialysis and transplantation. For example, on virtually every dimension that has been
quantified, including quality of life, morbidity, health services
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utilization, return to work in adults, and cognitive development and growth in children, successful kidney transplantation
is the superior treatment modality for end-stage kidney disease
(33–39).
Thus, on the basis of the expenses incurred and the outcomes
achieved, kidney transplantation is far more cost-effective than
kidney dialysis, making it the treatment modality preferred by
the majority of end-stage renal disease patients, their families,
and their physicians (7–11,18 –20). Unfortunately, long-standing perverse Medicare coverage policies associated with immunosuppressive medications not only jeopardize patient lives,
they seriously compromise the cost-effective delivery of health
care to patients with kidney failure (7–11).
Given the foregoing, the results presented here indicate that
current Medicare coverage policy as it pertains to outpatient
immunosuppressive medications should be changed. Unfortunately, this did not occur with the recent passage of the Patient
Protection and Affordable Care Act. Nonetheless, Congressional leaders are fully aware of the situation and continue to
valiantly and persistently struggle to pass legislation intended
to align patient interests with clinical practice in an effort to
meet societal objectives (16,17). Whereas efforts thus far have
failed, it is not due to a lack of effort but rather because the
prevalence and consequences of cost-related medication nonadherence among kidney transplant recipients have never been
definitively established. The scope of the problem has heretofore been elusive. The results presented here eliminate this
knowledge gap, are extremely persuasive, and should serve as
the necessary impetus for the development of health care policies supporting Medicare coverage of immunosuppressive
medications for the life of the transplanted kidney.
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